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LETTER  OF  TRANSMITTAL. 


Departbient  of  the  Interior, 
United  States  Geological  Survey, 

Washmgton,  D.  C,  February  5,  1900. 
Sir:  I  have  the  honor  to  transmit  herewith,  for  publication  as  a  bul- 
letin, a  list  of  altitudes  in  Alaska,  drawn  mainly  from  the  charts  and 
other  publications  of  the  United  States  Coast  and  Geodetic  Survey  and 
the  publications  of  this  office. 
Very  respectfully, 

Henry  Gannett, 

Geographer. 

Hon.  C.  D.  Waloott, 

Director  United  Stales  Oeological  Survey. 
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ALTITUDES  IN  ALASKA. 


BY  HENRY  GANNETT. 


Locality. 


Achilles  Mountain. 


Adakh  Island 

Adams  Mountains 

Agassiz  Mountain 

Agassiz  Peak 

Aghik  Island  (Semidi  Islands) 

Aghiyuk  Island  (Semidi  Islands) 

Akutan  Island  (Fox  Islands) 

Alikhsemit  Island  (Semidi  Islands) 

Amagat  Island 

Amak  Island 

Amatignak  Island 

Ambler  Peak 

Amlia  Island 

Amukta  Island 

Ancon  Peak  (Woronkofski  Island) 

Anowik  Island  (Semidi  Islands) 

Anvil  Mountain  (Annette  Island) 

Arkell  Lake 

Ann  Mountain 

Arthur  Peak 

Atka  Island 

Augustine  Island 

Avatanak  (Fox  Islands) 

Bainbridge  Peak 

Bald  Ridge  (Annette  Island) 

Barlow  Mountain  (Mansfield  Peninsula) 

Bay  Point  Knoll 

Beauelerc  Peak 

Behm  Mountain 

Bell  Island 

Bence  Mountain 

Berry  Knoll 


Berrjr  Peak  ( Wrangell  Island) 

Bessie  Peak 

Between  Mountain 

Big  Diomede  Island  (Bering  Strait) . 

Big  Mountain 

Blackburn,  Mount 

Black  Crag.... 

Black  Mountain 

Black  Mountain 

Black,  Mount 

Black  Thorn 


Authority. 


and    Geodetic 


3,027 

5,678 
7,  (KK) 
2,241 
5,931 

250 
1,500 
3,888 

300 
1,900 
1,682 
1,921 
3, 058 
1,900 
3,738 
3,300 

050 

2,157 

2,700 

^2, 177 

-do 3,434 


U.  8.  Coast 

Survey. 
do 

do 

do 

.....do 

do 

do 

do 

do 

do 

do 

do 

....do 

do 

do 

do 

do 

do 

do 

do 


ElevaiioD. 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


U.  S.  Geological  Survey 

U.  S.  Coast  and  Geodetic  Sur- 


.:% 


io 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


>  Approximate. 


Digitized  by 


Googl 


4,988 
»3,000 
1,207 
3,467 
2,241 
2,142 
2,108 
2,500 
2,867 
2,500 
4,800 
894 

2,500 
4,130 
1,526 
1,759 
8,750 

12,500 
5, 895 
1,883 
5, 130 

12,500 
4.010 

le 
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Locality. 


Authority. 


Elevation. 


Bobrof  Island . 


U.  S.  Coast  and  Geodetic  Sur- 
vey. 


Feet. 
1,392 


Bohemian  Bange . 


.do 


Boundary  Mountain do  , 

Buldir  Island do  . 

Butler  Peak do 

Galder,  Mount  (Prince  of  Wales  Island) do 

Campbell  Mountains I do 

Cane  Mountain . .  ^ ' do 

Carlisle  Island  (Islands  of  Four  Mountains) . .  • do 

Carter.Mount 

Cascade 


{f; 


U.  8.  Geological  Survey 

U.  S.  Coast  and  Geodetic  Sur- 


vey. 

Case,  Mount do 

Chapeau  Mountain do 

Chenango  Mountain  (Annette  Island) do 

Chichagof  Peak do 

ChilkatPasB do 

ChilkootPaas do 

ChippPeak do 

Chisana  Mountain 

Chowiet  Island 


Chugatch  Mountains. 
Chugul  Island 


Clara,  Mount 

Cleveland,  Mount  (Islands  of  Four  Mountains) 

Coghlan  Island 

Cone  Mountain 

Cook,  Mount 


Copper  Mountain  Range . 
Cosmos  Range 


Cove  Hill 

Cranberry  Peak 

Crater  Lake  (Chilkoot  Pass) . 


Crater  Mountain 

Orillon,  Mount 

Cross  Mountain 

D'Affelet,  Mount 

Dahigren  Peak 

Dana  Peak 

Davison  Mountain  (Annette  Island) 

DeLongPeak 

Devils  Thumb 

Dome  Mountain 

Dome  Peak 

Drum,  Mount 

Dry  Island 

Duke  Hill  (Duke  Island) 

Du  Relle,  Mount 

Dyke  Mountain 

EadsPeak 


Eagle  Crag . 


2,144 
"  589 
784 
4,805 
1,145 
1,153 
3,371 
5,500 
6,100 
7,500 
4,700 
3,900 

5,610 
2,000 
2,987 
2,600 
3,100 
3,500 
2,532 


U.  S.  Geological  Survey '      3, 200 

U.  S.  Coast  and  Geodetic  Sur-        1 ,  200 
vey. 

U.  S.  Geological  Survey . . . 


U.  S.  Coast  and  Geodetic  Sur- 
vey. 


-do 
.do 
.do 
.do 
.do 


U.  S.  Geological  Survey 


U.  S.  Coast  and  Geodetic  Sur- 

..!^^o 

U.  S.  Geological  Sur\'ey 

U.  S.  Coast  and  Geodetic  Sur- 

do 
do 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


U.  S.  Geological  Survey  . . . 
do 

U.  S.  Coast  and  Geodetic  Sur- 

•  -  -  -ao -[?igifl?sd-lYGod)g  5, 705 


5,000 
to 

6,000 
4,300 

6,000 
8,156 
436 
2,718 
13, 758 
4,000 
to 

6,000 
3,279 

619 
5,200 
3,500 


15,900 
2,597 
9,708 
3,502 
4,260 
2,652 
3,737 
9,062 
2,100 
6,500 

13,300 
2,460 
540 
4,300 
6,700 
4,636 
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LocaUty. 


East  Peak 

Edgecombe,  Mount. 


Elbow  Mountain 

Emmerichy  Mount 

Entry  Peak  (Prince  of  Wales  Island) . 

Ericson  Peak 

f^tolin,  Mount 

Evans,  Mount 

EyerettPeak.... 


Fairweather,  Mount . . . 

Fanshaw,  Mount 

Fawn  Mountain 

fighting  John  Peak... 
Figure  Four  Mountain. 
nUmorePeak 


FlagHiU 

Flat  Mountain 


Fortyniile  Dome. 
Fox  HiU 


Francis,  Mount.. 
Franklin  Peaks. 


Do 

Pulton  Peak 

Gable  Mountain. . 

Gap  Mountain 

Gareloi  Island 

Garrett  Peak 

Glacier  Mountain. 

Glacier  Mountain . 
Golden  Horn 


Grant  Peak 

Gray  Peak 

Great  Sitkin  Island. 

HaeckelHill 

Hall  Peak 

Hamilton,  Mount. . . 
Hancock  Peak 


Harbor  Peak 

Harold,  Mount 

Harrison,  Mount 

Harry  Saddle 

Hawthorne  Peak 

Hayes,  Mount 

Heunick  Mountain 

Herbert   Island    (Islands   of   Four   Moun- 
tains). 

Hc^Back 

Horn  Moimtain 

Howard,  Mount  (Kuiu  Island) 

Hump  Knoll 

Hunt  Peak 

IliamnaPeak 

Inognificant  Ridge  (Annette  Island) 

Irving  P^ 


AnUkority. 


U.  8.  Geological  Survey 

U.  S.  CkM»tandGeodeticSur- 

.do 
.do 


Elevation. 


.do 
.do 


U.  S.  Geological  Survey I 

U.  S.  CkMMtand  Geodetic  Sur-  < 

...:% 

do 

....do 

....do 

U.  S.  Geological  Survey 

U.  S.  CoastandGeodeticSur- 
vey. 

XJ.  8.  Geological  Survey 

U.  S.  Coast  and  Geodetic  Sur- 
vey. 

XJ.  S.  Geological  Survey 

U.  S.  CoastandGeodeticSur- 
vey. 

U.  S.  Geological  Survey 

U.  S.  Coast  and  Geodetic  Sur- 

..:% 

do 

....do 

do 

do 

U.  8.  Geological  Survey 

U.  S.  Coast  and  Geodetic  Sur- 
vey. 

U.  S.  Geological  Survey 

U.  8.  Coast  and  Geodetic  Sur- 

...:% 

do 

-...do 

...do 

do 

U.  8.  Geological  Survey 

XJ.  8.  Coast  and  Geodetic  Sur- 

...:%o 

do 

do 

do 

do 

U.  8.  Geological  Survey 

do 

U.  S.  Coast  and  Geodetic  Sur- 

...:io.. 

do.. 

do.. 

do  .. 

do  .. 

.....do.. 

do  .. 

do  .. 


*DTgTtrzecll)y 


yyG<5 


tktL 
4,900 
2,800 

4,111 
6,940 
1,400 
4,296 
8,778 
5,400 
8,645 

15,292 
2,818 
2,112 
6,078 
2,200 
3,633 

1,200 
1,800 

3,900 
563' 

4,800 
4,314 

3, 909 
3,252 
4,490 
3,400 
5,334 
5,700 
4,769 

6,000 
6,400 

5,291 
4,694 
5,033 
3,900 
3,726 
2,000 
3,861 

2,200 
3,430 
6,955 

2,088 
4,021 
14,500 
2,000 
5,291 

300 
2,929 
2,340 
3,116 
3,494 
12,066 
2,987 

4.1^ 
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Locality. 


Iskoot  Mountain 


Jade  Mountains 

Jamestown  Peak 

Janesville  Mountain  (Annette  Island) 

Jenkins  Peak 

Jubilee  Mountain 

Judy  Hill 

Kane  Peak 

Kasatocki  Island 

Kateekhuk  Island 

Kate,  Mount 

Katee  Needle 


Kat^t^  Mountain 

Keelikhtaffikh  Island  (Semidi  Islands) . 

Kimball,  Mount 

Knob 


Koniuji  Island  (Aleutian  Islands) 

Korovm  Volcano  (Atka  Island) 

Kusilvak  Mountain 

Kyska  Island 

Landslide 

Lansdowne,  Mount 

La  Perouse,  Mount 

Laura,  Mount 

Lazaro,  Mount  (Duke  Island) 

Leadville  Mountain 

Lincoln  Peak 

Little  Sitkin  Island  (Aleutian  Islands) 

Lituya  Mountain 

Lockwood  Peak 

Logan,  Mount 

Longfellow  Peak 

Lome,  Mount 

McDonough,  Peak 

McGrath,  Mount 

McKinley,  Mount 

McMillan  Mountains 


Madison  Peak 

Makushin  Mountain . 
Marr,  Mount 


Marshall  Mountain . 
Marshall  Peak 


Maury  Peak 

Mayer  Peak 

Meiklejohn  Pass.. 

Mentasta  Pass 

Michie  Mountain . 


Miners  Range  . 


Missionary  Ridge 

Moosehorn  Mountain 


Authority. 


U.  S.  Coast  and  Geodetic  Sur- 

...:% 

do 

do 

do 

do 

do 

do 

do 

do 


U.  S.  Geological  Survey 

U.  S.  Coast  and  Geodetic  Sur- 

...:% 

....do 

U.  S.  Geological  Survey 

U.  S.  Coast  and  Geodetic  Sur- 
ve 


..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
.do 
..do 
..do 
..do 
..do 
.do 


U.  S.  Geological  Sur\'ey 

U.  S.  Coast  and  Geodetic  Sur- 

...:^^o 

....do 

U.  S.  Coast  and  Geodetic  Sur- 
vey. 

U.  S.  Geological  Survey 

U.  S.  Coast  and  Greodetic  Sur- 

..:% 

U.  S.  Greological  Survey 

do 

do 

U.  S.  Coast  and  Greodetic  Sur- 
vey. 

do 


.do 


U.  S.  Geological  Survey  . 


Elevation. 


Digitized  by  VjOOQ IC 


4,799 

3,500 
2,940 
2,620 
3,292 
6,380 
631 
3,292 
1,018 
1,200 
4,600 
9,954 

4,170 

750 

10,000 

4,250 

1,113 
4,852 
2,449 
3,700 
4,798 
6,140 

10, 740 
7,527 
1,767 
1,797 
4,894 
3,585 

11,832 
3,510 
9,000 
2,955 
6,400 
2,873 
6,179 

20,464 
3,500 

2,507 
5,474 
2,447 

5,200 
3,017 

5,566 
6,100 
4,500 
2,300 
5,540 

4,000 

to 
4,500 
2,450 
2,650 
2,715 
2,851 
5,000 
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Locality. 


Moes  Mountain. 


Mound  ffill 

Muckachame 

Mud  Glacier 

Nakat  Mountain 

Na\'Y  Peak 

Nicfiols  Hills 

North  Quadra  Mountain , 

Notch  Mountain 

Gratia  Mount 

Ourand  Mount 

Persons  Peak 


Pattereon  Peak . 


Pelly  Mountains. 


Pinnacle 

Pogrumnoi  Volcano  (Unimak  Island) 

Porter  Peak 

Portland  Island 

Powell  Knob 

Purple  Moilntain  (Annette  Island) . . . 

Putnam  Peak 

Pyramid  Peak 

Quay  Peak  (Chu^tch  Mountains)  . . . 
Red  Bay  Mountam 


Red  Mountain 

Reverdy  Mountains. 

Rich  Mountain 

Ripinski,  Mount 


Romi^,  Mount. 
Rootck  Island . 


Roundabout  Mountain . 
Round  Hill 


StElias,  Mount 

St  Michaels  Mountain 

St.  Paul  (one  of  Pribilof  Islands) . 

Sajaca  (Tanaga  Island) 

Sanford,  Mount 

Sannak  Peak  (Sannak  Island) ... 


Saranac  Peak  . . 
Seattle,  Mount. . 
Seguam  Island  . 
Smichi  Islands 


Seminow  HUls  . 


Sentinel  Peak 

Seward  Mountains. 

Sharp  Peak 

Shed  Mountain 


Shell  nyifl. 


Authority. 


Elevation. 


TJ.  S.  Ooastand  Geodetic  Sur- 
vey. 

do 

do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


U.  8.  Geological  Survey 

do «.. 

U.  S.  Coast  and  Geodetic  Sur- 

..:% 


.do 

.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


U.  S.  Geological  Survey 

U.  S.  Coast  and  Geodetic  Sur- 

...:io 

do 

U.  8.  Geological  Survey 

U.  S.  Coastand  Geodetic  Sur- 
vey. 

U.  S.  Geological  Survey 

U.  8.  Coastand  Geodetic  Sur- 
vey. 

U.  8.  Geological  Survey 

U.  8.  Coastand  Geodetic  Sur- 


.do 
.do 
.do 


U.  8.  Greological  Survey 

U.  S.  Coast  and  Geodetic  Sur- 

...:io 

.do 


.do. 
.do. 

.do. 

.do 
.do 


U.  8.  Geological  Survey 

U.  8.  Coast  and  Geodetic  Sur- 
vey. 


1  Approximate. 


U.  8.  Geological  Survey  . 

Digitized  by  VjO 


FeeL 
1,631 

1,956 
1,600 
5,426 
2,921 
8,734 
250 
2,353 
1,879 
6,000 
4,300 
5,500 

4,746 
"  000 


5,0C 

to 

I     7,000 

6,346 

5,523 

4,798 

206 

2,655 

2,447 

3,887 

4,068 

5,000 

2,843 

2,404 
5,485 
5,000 
4,060 

2,500 
3,888 

1,000 
1,647 

18,024 

472 

633 

7,103 

14,000 

1,860 

2,683 
10,000 

2,098 
818 
500 
to 
000 

4,250 
'4,000 

5,900 

2,620 

1,500 

to 
1,700 


i: 
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Locality. 


Authority. 


Elevation. 


Shishaldin  Volcano  (Unimak  Island) , 

Simpson,  Mount 

Simpson  Mountains 


Snow  Cap 

Snow  Tower 

Snowy  Momitain 

South  Island  (Semidi  Islands) 

South  Quadra  Mountain 

Spirit  Mountain 

Split  Top  Mountain 

Spuhn  Island 

Stephens  Mountain 

Stnpe  Mountain......... •• 

Stuart  Mountain  (Stuart  Island) . . 

Sugar  Loaf  Mountain 

Sukhlikh  Island  (Semidi  Islands) . 

Summit  Glaciers 

Summit  Peaks 

Sunny  Mountain 

Sunset  Island 


Survey  Mountains 

Sushitna,  Mount 

Taku  Mountain 

Tamgas  Mountain  (Annette 

Tanaga  Island 

Tangent  Peak 

Tent  Mountain 

Terrace  Mountain 

The  Nipples 


-land)...- 


The  Sisters. 


Thomas,  Mount 

Thunder  Mountain  . 


Tigalda  Island 

Tillman,  Mount 

Tohtankella  Mountain . 


Trout  Hill ,^ 

Tsesiuh  MountaiM 

Turner,  Mount 

Twin  Peaks 

Vancouver,  Mount 

Verstovaia,  Mount 

Villard,  Mount 

Vsevidof  Volcano  (Umnak  Island) . 

Wagner,  Lake 

Warm  Spring  Mountain 


Washington  Peak 
Waterfall  Peak... 
Webster  Peak 


U.  S.  Coast  and  Geodetic  Sur- 
vey. 

U.  S.  Geological  Survey 

U.  S.  Coast  and  C  xnietic  Sur- 


.do 
.do 
.do 
.do 


U.  S.  Greological  Survey  . 
do < 


.do 
.do 
.do 
.do 
.do 
.do 
.do 


U.  S.  Geological  Survey 

do 

U.  S.  Coast  and  Geodetic  Sur- 

...:!^o 

do 

do 

.....do 

do 

do 

.....do 

U.  S.  Geological  Survey 

U.  S.  Coadt  and  Geodetic  Sur- 
vey. 


.do 


U.  S.  Greological  Survey 

U.  S.  Coast  and  Geodetic  Sur- 

...:^^o 

U.  S.  Geological  Survey 
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LETTER  OF  TRANSMFFTAL. 


Department  of  the  Interior, 
United  States  Geological  Survey, 
Washington,  D.  C,  February  21,  1900. 
Snt:  I  have  the  honor  to  transmit  herewith  a  detailed  report  relat- 
ing to  the  survey  of  the  boundary  line  between  Idaho  and  Montana 
from  the  international  boundary  to  the  crest  of  the  Bitterroot  Moun- 
tains. 

I  wish  to  make  acknowledgment  of  the  valuable  services  rendered 
in  this  connection  by  Messrs.  S.  S.  Gannett  and  D.  L.  Reabum,  in 
field  and  office,  and  by  Mr.  E.  T.  Perkins,  jr.,  in  the  field.  Mr.  Gan- 
nett prepared  the  greater  portion  of  the  material  relating  to  latitude, 
longitude,  base  line,  azimuth,  and  triangulation. 
Very  respectfully, 

Richard  U.  Goode, 

Oeographer, 
Hon.  Charles  D.  Walcott, 

Director  United  States  Oeological  Survey. 
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SURVEY  OF  THE  BOUNDARY  LINE  BETWEEN  IDAHO 

AND  MONTANA  FROM  THE  INTERNATIONAL 

BOUNDARY  TO  THE  CREST  OF  THE 

BITTERROOT  MOUNTAINS. 


By  Richard  U.  Goode. 


INSTRUCTIONS. 

The  survey  of  the  boundary  line  between  Idaho  and  Montana  was 
provided  for  by  the  Fifty-fourth  Congress  in  the  sundry  civil  act 
approved  June  4,  1897. 

The  following  correspondence  is  self-explanatory: 

Department  of  the  Interior, 
United  States  Geological  Survey, 

Washington,  D,  C,  June  5, 1897, 
The  honorable  the  Secretary  of  the  Interior. 

Sir:  In  response  to  your  verbal  request,  1  have  the  honor  to  transmit  herewith 
suggested  instructions  relating  to  the  survey  of  the  boundary  line  between  Idaho 
and  Montana. 

I  am,  with  respect,  your  obedient  servant, 

Chas.  D.  Walcott,  Director. 

instructions  relating  to  the  survey  of  the  boundary  line  between* 

idaho  and  montana. 

Included  in  the  act  making  appropriations  for  sundry  civil  expenses  of  the  Gov- 
ernment for  the  fiscal  year  ending  June  80,  1898,  and  for  other  purposes,  is  found 
the  following  law: 

For  surveying  that  portion  of  the  boundary  line  between  Idaho  and  Montana 
beginning  at  the  intersection  of  the  thirty-ninth  meridian  with  a  boundary  line 
between  the  United  States  and  the  British  possessions .  including  the  retracing  of 
so  much  of  the  international  boundary  line  as  may  be  found  necessarv  for  the 
determination  of  said  intersection,  then  following  said  meridian  south  until  it 
riches  the  summit  of  the  Bitterroot  Mountains,  and  for  locating  x)oints  on  said 
meridian  by  triangulation  from  the  Spokane  base  of  the  United  States  Geological 
Survey,  and  on  the  continuation  of  said  boundary  line  along  the  Bitterroot  Moun- 
tains befween  Idaho  and  Montana,  seven  thousand  six  hundred  and  fifty  dollars, 
or  so  much  thereof  as  may  be  necessary,  to  be  immediately  available:  Provided, 
That  the  Secretary  of  the  Interior  shall  direct  that  the  survey  shall  be  executed 
under  the  supervision  of  the  Director  of  the  Geological  Survey  by  such  i)ersons 
as  may  be  employed  by  or  under  him  for  that  purpose,  and  such  survey  shall  be 
executed  under  instructions  to  be  issued  by  the  Secretary  of  the  Interior:  Provided 
further.  That  the  plats  and  field  notes  thereof  prepared  shall  be  approved  and 
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certified  to  by  the  Director  of  the  Geological  Survey,  and  three  copies  thereof  shall 
be  returned,  one  for  filing  in  the  sorveyor-general's  office  of  Idaho,  one  in  the 
snrveyor-general's  office  or  Montana,  and  the  original  in  the  General  Land  Office. 

In  carrying  out  the  provisions  of  the  law  above  quoted  three  special  processes 
are  involved: 

First.  The  accurate  location  of  the  thirty-ninth  meridian  on  the  ground  by  tri- 
angulation  from  the  Spokane  base  of  the  United  States  Geological  Survey,  includ- 
ing the  retracing  of  so  much  of  the  international  boundary  line  as  may  be  found 
necessary  for  the  determination  of  the  intersection  of  the  thirty-ninth  meridian 
with  the  said  boundary  liuiB,  as  well  as  for  locating  points  on  the  continuation  of 
the  boundary  between  Montana  and  Idaho  along  the  summit  of  the  Bitterroot 
Mountains. 

Second.  The  marking  on  the  surface  of  the  ground,  by  proper  monuments,  of 
the  boundary  as  determined. 

Third.  The  preparation  of  the  necessary  plats  and  field  notes. 

With  reference  to  the  above,  the  following  instructions  will  be  observed: 

LOOATINQ  THB  BOUNDART. 

The  Spokane  base  of  the  United  States  G^logical  Survey  is  referred  to  the 
meridian  of  Greenwich,  and  the  thirty-ninth  meridian  above  mentioned  has  for 
its  initial  point  the  meridian  of  the  old  Naval  Observatory  at  Washington.  By 
applying  the  proper  correction  and  referring  the  thirty-ninth  meridian  west  of 
Washington  to  the  meridian  of  Greenwich,  the  result  is  that  the  meridian  to  be 
determined  as  the  boundary  line  between  Idaho  and  Montana  is  116^  08'  03".3O 
west  of  Greenwich.  » 

The  triangulation  from  the  Spokane  base  will  be  extended  eastward  so  as  to  accu- 
rately locate  the  Intersection  of  the  meridian  above  mentioned  west  from  Green- 
wich with  the  summit  of  the  Bitterroot  Mountains.  It  may  be  that  this  identical 
point  can  not  be  located  directly  by  triangulation,  but  a  point  as  near  thereto  as 
may  be  possible  should  be  so  located,  and  from  this  the  exact  point  should  be 
determined  by  careful  traverse  based  on  an  astronomic  or  calculated  azimuth 
and  distances  determined  by  direct  chaining  or  stadia  measurement,  whichever 
may  be  most  practicable. 

After  the  point  referred  to,  namely,  the  intersection  of  the  meridian  116<^  03'  02\8O 
west  from  Greenwich  with  the  summit  of  the  Bitterroot  Mountains,  has  been 
determined,  the  triangulation  is  to  be  extended  northward,  locating  as  many 
points  as  may  be  practicable  as  near  as  may  be  to  the  boundary  line  between 
Idaho  and  Montana  until  th^  international  boundary  is  reached.  From  the  points 
so  located  by  triangulation  other  points  exactly  on  the  boundary  will  be  deter- 
mined by  traverse  in  the  manner  hitherto  mentioned.  The  international  bound- 
ary line  is  supposedly  on  the  forty-ninth  parallel  of  latitude.  It  will  not,  however, 
answer  the  purpose  to  rely  on  the  location  of  this  parallel  from  the  Spokane  base, 
but  it  must  be  determined  with  reference  to  an  existing  monument  or  monuments, 
being  carefully  retraced  until  its  point  of  intersection  with  the  meridian  is  exactly 
located. 

The  distance  along  the  international  boundary  from  the  nearest  monument,  or 
the  monument  recovered,  to  the  point  of  intersection  will  be  determined  either  by 
triangulation  or  direct  measurement  with  chain  or  stadia  or  a  combination  of  the 
two  methods. 

After  points  as  above  described  have  been  located  on  the  boundary  line'between 
Idaho  and  Montana  from  the  international  boundary  to  the  summit  of  the  Bitter- 
root Mountains,  these  points  will  be  joined  by  true  meridian  lines,  so  that  a  suffi- 
cient number  of  points  ou  the  boundary  in  addition  may  be  determined  to  fulfill  the 

conditions  made  necessary  under  the  provisions  hereinafter  mentioned  for  mark- 
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ing  the  line.  Upon  the  completion  of  the  Bnryey  and  marking  of  the  portion  of  the 
bonndarylin^  coincident  with  the  thirty-ninth  meridian,  the  triangnlation  will  be 
extended  in  a  southeasterly  direction  so  as  to  locate  points  on  the  continuation  of 
the  said  boundary  line  along  the  Bitterroot  Mountains. 

All  triangnlation  will  be  executed  in  accordance  with  instructions  issued  by  the 
Director  of  the  United  S^^tes  Geological  Survey  under  date  of  February  15,  1897. 

In  running  lines  betwisen  points  located  on  the  boundary  the  following  instruc- 
tions will  be  observed: 

The  instrument  used  must  be  a  first-class  transit  instrument,  reading  to  minutes 
or  less,  with  or  without  solar  attachment,  but  provided  with  stadia  wires,  and 
must  be  kept  constantly  in  adjustment.  In  running  the  line,  double  back  and 
fore  sights  with  telescope  direct  and  reversed  must  be  taken,  in  order  to  guard 
against  errors  resulting  from  imperfect  adjustment  of  the  line  of  coUimation.  It 
is  absolutely  necessary  to  follow  this  method  whenever  meridian  lines  are  run, 
in  order  to  avoid  errors  in  the  course. 

When  offset  lines  are  necessary,  the  notes  must  fully  explain  the  procedure, 
and  a  diagram  of  such  offsets  must  be  inserted  after  the  verbal  description. 

Observations  on  Polaris  for  azimuth  must  be  taken  on  the  line  every  night, 
weather  and  other  circumstances  permitting,  and  the  record  of  such  observations 
must  be  given  in  detail  in  the  notes  in  the  manner  as  described  in  the  Manual  of 
Surveying  Instructions  for  the  Survey  of  the  Public  Lands  of  the  United  States, 
issued  by  the  Commissioner  of  the  General  Land  Office  under  date  of  June  30, 1894. 

Temporary  marks  will  be  established  on  the  preliminary  or  random  lines  between 
located  x>oints,  and  on  reaching  a  closing  point  the  departure  therefrom  will  be 
noted.  The  true  line  will  then  be  established,  and  permanent  marks  placed  by 
shifting  the  positions  of  the  temporary  marks  with  a  swing  proportionate  to  the 
closure  error  and  distances.  Distances  along  the  line  will  be  carried  by  stadia  or 
chaining,  so  that  it  will  be  possible  to  locate  accurately  all  monuments  established, 
as  well  as  all  topographic  and  cultural  features.  The  distances  thus  obtained  will 
be  checked  in  closing  from  one  located  point  to  another. 

A  full  description  of  all  monuments,  the  character  of  the  timber  and  soil,  the 
distances  to  the  crossing  of  all  bridges,  rivers,  lakes,  outlines  of  wooded  areas, 
railroads,  roads,  trails,  and  other  prominent  features  will  be  fully  recorded  in  the 
field  notes,  and  a  sketch  of  the  topographic  features  adjacent  to  the  boundary  line 
will  be  made,  as  well  as  from  each  triangulation  station  on  or  near  the  line  and 
from  any  traverse  that  may  be  run  in  connection  with  the  line.  Intersections  will 
be  made  whenever  possible  on  all  important  objects  susceptible  of  location. 

The  magnetic  declination  will  be  determined  in  connection  with  each  transit 
observation  on  the  line. 

MABKING  THB  LINE. 

Monolithic  monuments  will  be  placed  on  the  boundary  at  the  following  places: 
Near  the  Northern  Pacific  Railway,  near  the  Great  Northern  Railway,  and  near 
the  north  bank  of  the  Kootenai  River.  These  monuments  are  to  be  6  feet  long 
and  10  inches  square,  minimum  dimensions,  and  are  to  be  placed  in  a  truly  verti- 
cal position,  set  3  feet  in  the  ground  and  with  their  faces  directed  to  the  cardinal 
points.  They  are  to  be  of  undressed  stone,  except  for  a  space  sufficient  to  cut  the 
words /* Idaho"  and  '' Montana"  on  the  west  and  east  sides,  respectively,  which 
will  be  dressed  smooth,  and  tn.>  letters  shall  be  2  inches  high,  of  proportionate 
width  and  of  the  style  known  as  Egyptian.  The  same  kind  of  monuments  will  be 
placed  on  the  line  at  the  international  boundary  and  at  the  summit  of  the  Bitter- 
root  Mountains  if  it  shall  be  found  practicable  to  transport  them  in  one  mass, 
otherwise  they  will  be  prepared  in  the  quarry  in  every  respect  similar  to  those 
mentioned  above  and  will  then  be  sawed  into  sections  of  such  size  as  to  be  readily 
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transported  on  pack  mules  to  their  doBtinations.  They  will  then  be  firmly  and 
secnrely  cemeted  with  Portland  cement  and  established  in  the  same  manner  as  the 
other  stone  monnments.  The  monument  on  the  international  boundary  in  addi- 
tion to  having  the  insoription  * '  Idaho  "  and  '  *  Montana  "  on  the  west  and  east  sides, 
respectively,  will  have  *'  Canada"  inscribed  on  the  north. 

Intermediate  between  the  stone  monuments  above  dMcribed  will  he  placed  at 
prominent  summits,  road,  trail,  or  stream  crossings,  at  distances  not  exceeding  a 
mile  apart,  and  intervisible  whenever  possible,  wrought-iron  posts  6  feet  in  ieugth, 
3  feet  of  which  shall  be  above  ground  and  3  feet  below  the  surface,  with  a  brass 
cap  similar  in  general  design  to  the  standard  iron  posts  used  by  the  United  States 
Geological  Survey.  The  cap  surmounting  the  post  will  be  inscribed  as  below,  the 
line  cut  on  the  cap  being  coincident  with  the  boundary  line: 

IDAHO 
BOUNDARY 


LINE 
MONTANA 

Under  each  post  will  be  placed  a  stone  marked  with  charcoal  or  a  vial  filled 
with  ashes. 

It  is  assumed  that  generally  a  soil  surface  for  the  insertion  of  the  stone  or  iron 
posts  can  be  found  sufficiently  near  the  points  it  is  desired  to  establish  the  monn- 
ments. If,  however,  the  exact  point  should  fall  on  rock  at  the  international 
boundary  or  the  summit  of  the  Bitterroot  Mountains,  a  hole  will  be  chiseled  in 
the  rook  to  a  depth  of  about  8  inches  and  a  little  larger  than  the  base  of  the 
monument.  Into  this  hole  the  monument  will  be  firmly  cemented  with  the  best 
Portland  cement.  If  the  point  for  the  location  of  one  of  the  iron  posts  should 
fall  on  a  rock  surface,  a  copper  plug  similar  to  that  used  by  the  United  States 
Geological  Survey  will  be  cemented  in  the  rock  and  a  truncated  conical  mound 
of  stone,  not  less  than  2^  feet  high  and  5  feet  broad,  will  be  placed  to  the  north 
of  the  x>oint  at  a  distance  of  4  feet  from  it.    The  copper  plug  will  be  stamped  as 

follows:    ^- .  .'  and  will  be  properly  oriented. 

When  suitable  bearing  trees  are  found  within  a  distance  of  100  feet  of  a  stone 
monument  or  iron  post,  they  must  be  marked  on  the  side  facing  the  corner  in  the 
manner  prescribed  in  the  manual  for  special  comers. 

In  addition,  each  iron  post  will  be  witnessed,  when  possible,  by  mounds  of  earth 
or  stone,  one  in  Idaho  and  one  in  Montana,  the  material  for  the  mounds  to  be 
taken  from  pits,  one  north  and  one  south  of  the  post,  dug  crosswise  of  the  line. 
The  pits  will  be  3  feet  east  and  west,  2  feet  north  and  south,  and  1  foot  deep,  and 
their  centers,  as  well  as  the  centers  of  the  mounds,  will  be  4  feet  from  the  center 
of  the  iron  post. 

PLATS  AND  FIELD  NOTES. 

Special  attention  is  called  to  the  provisions  of  the  law  relating  to  plats  and  field 
notes. 

All  plats  and  field  notes  shall  be  approved  and  certified  to  by  the  Director  of  the 
G^logical  Survey,  and  four  copies  thereof  shall  be  retarned— one  for  filing  in  the 
surveyor-generars  office  of  Idaho,  one  in  the  surveyor-generars  office  of  Montana, 
one  in  the  office  of  the  Geological  Survey,  and  the  original  in  the  General  Land 
Office.    All  field  notes  must  be  transcribed  on  a  t3rpewriting  machine. 

The  results  of  the  topographic  notes  will  be  embodied  in  a  map  which  will  be 
drawn  on  a  scale  of  1  inch  to  a  mile.  Detailed  diagrams  of  the  points  on  the  inter- 
national boundary  and  at  the  intersections  of  the  Bitterroot  Mountains  will  be 
made. 
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All  parties  engaged  in  the  prosecution  of  thi5>  survey  will  be  sworn  before  an 
officer  duly  qualified  to  administer  oaths  at  the  beginning  and  end  of  the  survey. 
The  oath  of  the  chief  of  party  must  be  taken  either  before  the  clerk  of  the  district 
court  or  a  United  States  commissioner.    (See  Manual,  page  64. ) 

Department  of  the  Interior, 

Washington  y  June  5, 1897. 
The  Director  of  the  Geological  Survey. 

Sir:  Your  letter  of  the  5th  instant  has  been  received,  sifbmitting  for  my  con- 
sideration and  approval  instructions  relating  to  the  survey  of  the  boundary  line 
between  Idaho  an«l  Montana,  for  which  provision  was  made  in  the  sundry  civil 
appropriation  bill,  approved  June  4. 

The  instructions  in  question*  have  been  approved  by  indorsement  thereon  and 
are  herewith  returned. 

Very  respectfully,  C.  N.  Buss,  Secretary, 


Department  of  the  Interior, 
United  States  Geological  Survey, 

Washington,  D.  C,  June  7,  1897, 
Mr.  R.  U.  GtooDE,  Geographer. 

Sir:  The  execution  of  the  necessary  work  in  connection  with  the  survey  of  the 
boundary  line  between  Idaho  and  Montana,  as  provided  for  in  the  sundry  civil 
.hill  for  the  fiscal  year  1897-d8,  is  placed  under  your  supervision. 

This  work  will  be  performed  in  accordance  with  instructions  approved  June  5, 
1897,  by  the  Secretary  of  the  Interior. 

The  sum  of  $7,650  has  been  appropriated  in  this  connection,  and  you  are  author- 
ized, within  the  limits  of  the  above  appropriation,  to  employ  such  temporary  field 
assistants  as  may  be  necessary  for  the  proper  prosecution  of  the  survey,  and  to 
make  such  journeys  and  to  order  your  assistants  to  make  such  journeys  as  may 
be  necessary  in  carrying  forward  the  work. 

Very  respectfuUy,  Chas.  D.  Walcott,  Director. 

BOUNDAKY  lilNES. 

Territorial  and  State  lines  in  the  northwestern  portion  of  the  United 
States  have  undergone  many  changes.  Originally  this  area  was  in- 
cluded partly  in  Louisiana  and  partly  in  Oregon,  the  dividing  line 
being  the  crest  of  the  Rocky  Mountains. 

Oregon  Territory  was  organized  August  14, 1848.  It-s  area  at  that 
time  included  the  present  States  of  Oregon,  Washington,  and  Idaho, 
and  portions  of  Wyoming  and  Montana.  The  Territory  of  Nebraska, 
formed  from  a  portion  of  the  Louisiana  Purchase,  was  organized  May 
30,  1854.  Its  original  area  extended  from  Minnesota  on  the  east  to  the 
continental  watershed  on  the  west,  and  included  the  existing  State  of 
Nebraska  and  portions  of  Colorado,  Wyoming,  Montana,  North  Dakota, 
and  South  Dakota.  The  Territory  of  Dakota  was  formed  March  2, 
1861,  from  parts  of  the  State  of  Minnesota  and  the  Territory  of  Ne- 
braska, and  on  March  3,  1863,  the  Territory  of  Idaho  was  formed  of 
portions  of  Nebraska,  Dakota,  and  Washington,  the  latter  having 
been  organized  March  2, 1853,  from  a  portion  of  the  Territoixof  Oregon. 
Originally,  Idaho  contained  about  324,875  square  miles,  but  in  1864  it 
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was  reduced  146,080  square  miles  by  the  formation  of  the  Territory 
of  Montana,  which  was  taken  entirely  from  Idaho,  and  in  1868  it  was 
further  reduced  by  the  formation  of  the  Territory  of  Wyoming,  almost 
the  whole  of  which  (93,995  square  miles)  was  taken  from  Idaho.  Mon- 
tana to-day  stands  as  originally  organized,  while  Idaho  contains  about 
84,800  square  miles. 
The  present  boundaries  of  Montana  are  described  as  follows: 

Beginning  at  the  intersection  of  the  twenty-seventh  meridian  of  longitnd^with 
tlie  boundary  line  between  the  United  States  and  tlie  British  possessions,  it  fol- 
lows said  meridian  south  to  the  forty-fifth  parallel  of  latitade;  thence  west  on  this 
parallel  to  the  thirty- fourth  meridian;  south  on  the  thirty-fourth  meridian  to  the 
point  where  that  meridian  intersects  the  continental  watershed;  thence  westward 
and  northwestward,  following  the  line  of  the  continental  watershed  and  the  sum- 
mit of  the  Bitterroot  Range  to  its  intersection  with  the  thirty-ninth  meridian; 
thence  north  on  the  thirty-ninth.meridian  to  the  boundary  line  between  the  United 
States  and  British  possessions,  and  east  on  that  boundary  line  to  the  point  of  begin- 
ning. 

The  present  boundaries  of  Idaho  are  described  as  follows: 

Beginning  at  the  intersection  of  the  thirty-ninth  meridian  with  the  boundary 
line  between  the  United  States  and  the  British  possessions .  it  follows  said  meridian 
south  until  it  reaches  the  summit  of  the  Bitterroot  Mountains;  thence  southeast- 
ward along  the  crest  of  the  Bitterroot  Range  and  the  Continental  Divide  until  it 
intersects  the  meridian  of  thirty-four  degrees  of  longitude;  thence  southward  on 
this  meridian  to  the  forty-second  parallel  of  latitude;  thence  west  on  this  parallel 
of  latitude  to  its  intersection  with  a  meridian  drawn  through  the  mouth  of  the 
Owyhee  River;  north  on  this  meridian  to  the  mouth  of  the  Owyhee  River;  thence 
down  the  midchannel  of  the  Snake  River  to  the  mouth  of  the  Clearwater;  and 
thence  north  on  the  meridian  which  passes  through  the  mouth  of  the  Clearwater 
to  the  boundary  line  between  the  United  States  and  the  British  possessions,  and 
east  on  said  boundary  line  to  the  place  of  beginning. 

The  boundary  under  discussion  is  the  common  one  mentioned 
above. 

In  the  United  States  State  boundary  lines  may  be  grouped  in  two 
general  classes: 

First.  Those  that  are  defined  by  some  natural  physical  feature, 
such  as  an  ocean  or  a  lake  shore,  the  channel  or  bank  of  a  stream,  the 
summit  of  a  range  of  mountains,  or  a  watershed. 

Second.  Those  that  are  defined  by  imaginary  lines  which  must  be 
traced  on  the  earth's  surface  by  astronomic  or  mathematical  processes. 
Such  a  line  may  be  a  meridian  of  longitude,  a  parallel  of  latitude,  a  line 
between  two  points  (such  as  a  portion  of  the  eastern  boundary  of 
Nevada,  which  is  from  the  intersection  of  the  one  hundred  and  twen- 
tieth meridian  and  the  thirty-ninth  degree  of  latitude  to  a  point  on 
the  Colorado  River  where  it  intersects  the  thirty-fifth  degree  of  lati- 
tude), a  line  defined  by  azimuth  and  distance  or  a  number  of  such 
lines  consecutively  joined  (such  as  the  boundary  line  between  Maine 
and  New  Hampshire),  a  line  determined  by  a  given  direction  from  a 
certain  point  terminating  at  its  intersection  with  some  other  line 
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(such  as  a  portion  of  th©  western  boundary  of  Idaho,  which  runs  from 
a  point  in  the  channel  of  Snake  River  opposite  the  mouth  of  the  Clear- 
water due  north  to  the  thirty-ninth  parallel  of  latitude),  or  a  tangent 
or  arc  of  a  circle  (such  as  the  western  and  northern  boundary  of  Del- 
aware). 

Generally  speaking,  boundary  lines  of  the  first  class  need  no  mon- 
uments to  indicate  their  location,  while  those  of  the  second  class  must 
be  perpetuated  by  marks  of  some  kind  after  their  positions  have  been 
determined. 

The  boundary  line  between  Idaho  and  Montana  is  made  up  of  two 
sections,  falling  into  the  two  classes  mentioned.  The  first  section  is 
that  part  defined  as  the  thirty-ninth  meridian,  between  the  interna- 
tional boundary  and  the  summit  of  the  Bitterroot  Mountains;  and 
the  second  section  is  the  sinuous  line  corresponding  to  portions  of  the 
crest  of  the  Bitterroot  and  Rocky  mountains,  this  line  beginning  at 
the  intersection  of  one  meridian  line  and  terminating  at  another 
meridian  line.  The  first  section  has  been  located  and  marked  by 
monuments,  as  will  appear  hereafter.  The  second  section  is  consid- 
ered to  be  adequately  determined,  since  it  follows  a  watershed,  and 
its  terminal  i)oints  have  been  marked — the  northern  one  by  the  results 
of  the  survey  under  discussion,  and  the  second  by  the  results  of  the 
survey  of  the  western  boundary  of  Wyoming,  which  line  follows  the 
thirty-fourth  meridian  from  the  forty-first  parallel  to  the  crest  of 
the  Rocky  Mountains.  The  survey  of  the  latter  line  was  authorized 
by  an  act  of  Congress  approved  March  3,  1873,  and  was  made,  under 
contract,  by  Alonzo  V.  Richards,  astronomer  and  surveyor,  in  June, 
July,  August,  and  September,  1874.  The  following  is  a  description 
of  the  com^  of  Idaho  and  Montana  on  this  line,  as  taken  from  the 
report  of  the  survey  above  referred  to: 

At  245  miles  56  chains  and  50  links  the  comer  of  Idaho  and  Montana  was  estab- 
lished on  the  crest  of  the  Rocky  Mountains.  It  is  commemorated  by  a  pine  post 
11  feet  long  by  15  inches  in  diameter,  8i  feet  in  the  ground,  marked  on  north  face 
"a4o  W.  Li.,  1874;"  on  south  face,  •*  246  m.  56  chs.  50  Iks.: "  on  east  face,  '*  Wyom- 
mg;"  on  southwest  face, "  Idaho; "  on  northwest  face,  **  Montana; "  and  is  squared 
2  feet  at  the  upper  end  in  the  shape  of  a  pentagon.  The  point  is  further  per- 
petuated by  a  stone  in  the  bottom  of  the  pit  in  which  this  post  was  set,  marked 
"A.  Y.  B,*'  with  several  charred  blocks.  A  conical  mound  of  earth  and  stone  was 
raised  4  feet  high  by  7  feet  in  diameter,  with  a  pit  in  the  corner  of  each  of  the 
three  Territories  3  feet  square  by  2  feet  deep.  Then,  on  the  top  of  the  mound,  on 
the  east  side,  was  placed  a  flat  sandstone,  marked  ''  Wyoming;"  another  on  the 
southwest  side,  marked  "  Idaho,"  and  one  on  the  northwest  side,  marked  *'  Mon- 
tana."  Nineteen  pine  trees  are  noted  as  witnesses  to  this  post. 

It  will  be  noted  that  the  law  provides  for  locating  points  on  the  con- 
tinuation of  the  boundary  line  along  the  Bitterroot  Mountains  between 
Idaho  and  Montana.  It  was  not  possible  to  extend  the  triangulation 
beyond  the  southern  extremity  of  the  meridional  portion  of  the  bound- 
ary line,  on  account  of  the  available  funds  not  being  sufficient  for 
Bull.  170 ^2  ^'s  ^"^^  ^'  ^w^gi^. 
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the  purpose.  In  fact,  the  appropriation  made  would  not  have  been 
adequate  for  the  work  that  was  accomplished  if  it  had  not  been  pos- 
sible to  utilize,  in  connection  with  the  boundary  line,  work  done 
under  other  appropriations.  In  this  manner  about  60  miles  of  tlie 
boundary  were  accurately  located  in  connection  with  the  survey  of 
the  Hamilton  quadrangle,  a  portion  of  which  is  embraced  within  the 
limits  of  the  Bitterroot  Forest  Reserve. 

The  crest  line  of  the  Rocky  and  Bitterroot  mountains  between  Idaho 
and  Montana  is  generally  a  clearly  defined  summit  or  watershed,  so 
that  notorious  question  need  arise  as  to  its  identification  as  an  inter- 
State  boundary.  (See  PI.  I.)  In  a  few  localities,  notably  in  some  of 
the  passes,  there  are  morasses  of  small  extent  out  of  which  the  water 
flows  or  seeps  in  both  directions.  If  the  question  of  placing  monu- 
ments to  mark  this  line  ever  arose,  the  location  of  monuments  in 
such  swampy  localities  as  are  found  to  exist  would  probably  fulfill 
aU  necessary  requirements.  It  is,  however,  very  desirabje  that  topo- 
graphic maps  of  the  adjacent  territory  be  prepared.  Such  maps  would 
clearly  differentiate  the  true  summits  from  the  diverging  spurs,  and 
prevent  any  possible  misconception  as  to  the  location  of  the  line. 
After  these  maps  had  been  prepared  there  would  be  no  further  ques- 
tion of  surveying,  but  merely  one  of  placing  monuments,  should  this 
be  considered  necessary. 

It  frequently  happens,  as  the  result  of  greater  or  less  relative  ero- 
sion or  uplifting,  that  spurs  have  an  elevation  higher  than  that  of  the 
main  watershed,  and  this  is  remarkably  the  case  in  certain  portions 
of  the  Bitterroot  Mountains.  In  fact,  in  those  portions  where  detailed 
examinations  have  been  made  all  of  the  higher  points  of  the  range  are 
uniformly  from  6  to  8  miles  east  of  the  present  divide,  and  it  is  prob- 
ably true  that  this  divide,  in  the  course  of  geologic  time,  has  retreated 
from  an  irregular  line  which  passed  through  these  high  points.  This, 
if  true,  is  due  partly  to  the  fact  that  the  waters  of  the  Bitterroot 
River  draining  to  the  eastward  have  a  greater  relative  rate  of  fall, 
and  consequently  greater  erosive  power,  than  had  the  waters  flowing 
westward  through  the  Clearwater,  and  thus  the  territory  tributary  to 
the  former  is  gradually  being  captured  by  and  added  to  that  of  the 
latter. 

ACCOUNT  OF  OPERATIONS. 

The  work  in  connection  with  the  boundary  line  extended  through 
portions  of  three  field  and  office  seasons. 

The  act  providing  for  the  survey  of  the  boundary  line  was  approved 
June  4,  1897,  and  Mr.  E.  T,  Perkins,  jr.,  topographer,  was  immedi- 
ately detailed  for  field  work  in  connection  with  the  triangulation. 
Mr.  Perkins  left  the  city  of  Washington  on  June  10,  and  proceeded 
to  Spokane,  Washington,  by  way  of  Boise,  Idaho,  stopping- at  the 
latter  place  to  arrange  for  the  transportation  of  certain  property  to 
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be  used  in  connection  with  the  work.  The  party  was  organized  at 
Spokane,  and  at  first  consisted  of  only  a  packer  and  a  cook,  but  was  . 
afterwards  increased  by  the  addition  of  a  field  assistant,  when  angle 
observations  were  begun.  When  occasion  required,  for  instance  in 
clearing  the  timber  for  a  triangulation  station,  extra  men  were  hired 
by  the  day.  Transportation  was  at  first  by  saddle  and  pack  animals 
alone,  but  later  a  light  springwagon  was  added  to  the  outfit. 

The  work  was  greatly  retarded  by  smoke  during  the  summer,  which 
was  at  times  so  dense  as  to  render  observations  impossible,  and  by 
unusually  early  storms  in  the  fall.  All  operations  were  entirely 
suspended  about  October  1,  the  snow  being  so  deep  as  to  render  prac- 
tically impossible  the  ascent  of  the  peaks  used  as  triangulation 
stations.  The  season's  work  consisted  in  extending  the  triangulation 
from  the  Spokane  base  eastward,  through  a  longitudinal  interval  of 
about  70  miles,  to  the  boundary  line.  Fifteen  stations  were  erected, 
nine  of  which  were  occupied,  and  one  observation  for  azimuth  was 
made.  Another  object  accomplished  during  the  field  season  was  the 
identification  on  the  ground  of  the  Mooyie  Trail  monument,  which 
had  been  established  by  the  Northwestern  Boundary  Commission. 
This  monument  was  about  8^  miles  west  of  the  boundary  line  between 
Idaho  and  Montana,  and  was  the  nearest  monument  or  mark  of  any 
kind  on  or  near  the  international  boundary  that  could  be  identified. 
Further  reference  will  be  made  to  the  Mooyie  Trail  monument. 

After  the  party  was  disbanded,  Mr.  Perkins  proceeded  to  California 
for  duty.  During  the  winter  the  office  work  pertaining  to  the  tri- 
angulation was  done  under  the  direction  of  Mr.  S.  S.  Gannett.  Three 
figures  j^ere  adjusted  by  least  squares,  and  the  geodetic  positions  of 
nine  points  were  computed.  One  of  the  stations.  Divide,  was  found 
to  be  6,072  feet  east  of  the  Idaho-Montana  boundary  line,  and  another 
station,  Scotchman,  was  found  to  be  7,842  feet  west  of  it. 

Field  operations  were  resumed  in  June,  1898,  two  parties  being 
organized,  one  for  the  extension  and  completion  of  the  necessary  tri- 
angulation, the  other  for  running  the  random  line  northward  from 
the  point  determined  as  the  intersection  of  the  thirty-ninth  meridian 
west  from  Washington  with  the  crest  of  the  Bitterroot  Mountains. 

Mr.  Perkins  continued  the  triangulation,  and  the  line  party  was 
organized  by  Mr.  S.  S.  Gannett,  topographer,  with  Mr.  D.  L.  Reaburn, 
as  transit  man,  the  latter  assuming  charge  of  the  party  after  the  work 
was  started. 

Mr.  Perkins  extended  his  work  of  the  preceding  year  northward  to 
the  international  boundary,  occupying  nine  new  stations  and  reoccu- 
pying  four  old  ones.  A  high  signal  was  erected  over  the  Mooyie 
Trail  monument,  and  this  point  was  located.  Unfortunately  the 
character  of  the  country  was  such  that  it  was  impossible  to  get  a 
location  by  triangulation  near  the  northern  terminus  of  the  inter- 
state boundary  line. 
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Mr.  Gannett  was  instructed  to  carefully  examine  the  topographic 
features  of  the  country  adjacent  to  the  triangulation  station  Divide, 
in  order  to  determine  whether  it  was  on  the  true  summit  of  the  Bit- 
terroot  Mountains,  and  then,  by  traverse  from  the  Divide  station,  to 
locate  the  exact  point  on  the  summit  from  which,  as  the  initial  point, 
the  random  line  should  be  projected  northward.  .Observations  for 
azimuth  were  obtained  at  Divide,  the  details  of  which  will  appear 
hereafter,  and  also  at  the  end  of  the  traverse  line.  This  traverse  was 
run  along  the  divide  westward  through  a  longitudinal  interval  which 
was  supposed  to  be  6,072  feet,  but,  unfortunately,  owing  to  an  error 
in  the  field  computations,  the  location  of  the  initial  point  was  made 
177  feet  too  far  east.  This  error  was  discovered  in  the  oflSce,  and 
in  the  adjustment  of  the  random  line  it  was  entirely  eliminated  from 
the  final  results. 

Work  on  the  random  line  was  commenced  July  11  by  the  party 
under  Mr.  Reaburn,  which  consisted  of  one  recorder,  two  rodmen, 
two  packers,  three  axmeri,  and  a  cook.  The  region  traversed  was 
along  the  entire  line  very  rough  and  generally  covered  with  timber. 
There  were  few  roads  or  open  trails,  and  the  transportation  problem 
was  a  difficult  one.  A  pack  train  was  provided,  and  it  was  generally 
necessary  to  make  long  detours  and  to  cut  out  trails  in  order  to  estab- 
lish camps  at  convenient  points  near  the  line.  Toward  the  close  of 
the  season  a  great  deal  of  snow  was  encountered  on  the  high  ridges, 
the  party  narrowly  escaping  being  snowed  in  without  provisions. 
The  survey  of  the  random  line  was  completed  to  the  vicinity  of  the 
international  boundary  on  October  31  in  snow  2|  feet  deep. 

Horizontal  and  vertical  distances  along  the  entire  line  were  obtained 
by  stadia  measurements.  The  total  rise  and  fall  of  the  boundary  line 
was  about  63,000  feet,  the  average  length  of  sights  350  feet,  length  of 
line  about  72  miles,  number  of  transit  stations  1,051,  and  number  of 
azimuth  stations  17. 

At  the  conclusion  of  the  field  season  Mr.  Perkins  returned  to  the 
office  and  Mr.  Reaburn  was  ordered  to  field  duties  elsewhere. 

During  the  office  season  of  1898-99,  after  the  triangulation  had 
been  finaUy  computed,  an  adjustment'of  the  stadia  work  to  the  trian- 
gulation was  made,  and  tables  were  prepared  showing  the  exact  lati- 
tudinal and  longitudinal  corrections  to  be  applied  at  each  station  of 
the  random  line.  Elevations  were  also  computed  from  the  vertical 
angles  for  each  transit  station.  Six  sheets  on  mounted  drawing  paper, 
each  sheet  extending  through  a  latitudinal  interval  of  10',  were  then 
prepared.  On  these  sheets  was  drawn  the  boundary  line  in  its  true 
position,  and  all  topographic  features  which  had  been  located  from 
the  random  line  were  indicated.  Such  elevations  as  would  be  useful 
in  sketching  contours  were  also  placed  on  the  sheets,  and  the  sheets 
thus  arranged  were  used  for  sketching  the  topography  adjacent  to  the 
line.  ^  , 

Mr.  Reaburn  resumed  field  operations  about  the  middle'^oi'^iine. 
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1899,  the  party  as  organized  being  similar  to  that  of  the  preceding 
season.  The  field  work  which  remained  was  to  remeasare  a  portion 
of  the  line,  place  the  monuments,  cut  out  the  true  line,  and  secure 
additional  data  for  the  map. 

The  line  was  divided  into  four  sections,  reference  to  which  will  be 
made  hereafter.  Three  of  them  were  controlled  by  triangulation,  but 
the  fourth,  or  northernmost  section,  not  being  -so  controlled,  it  was 
decided  to  remeasure  that  section  with  the  stadia,  and  also  to  make  a 
careful  comparative  measurement  with  a  steel  tape.  The  measure- 
ment with  the  steel  tape  served  not  only  to  check  this  section  of  the 
line,  but  was  also  used  as  a  basis  of  comparison  with  the  stadia  meas- 
urements and  to  determine  a  stadia  factor, 'which  was  afterwards 
applied  to  all  of  the  stadia  work. 

The  measurements  of  the  northernmost  section  were  first  made,  and 
the  northern  terminal  point  of  the  line  determined.  The  party  then 
started  southward,  and  the  monuments  were  established,  marked,  and 
witnessed  in  accordance  with  the  instructions.  The  topography  was 
also  sketched,  but  as  the  territory  through  which  the  line  ran  was  for 
the  most  part  covered  with  timber,  it  was  impossible,  without  delaying 
the  work  beyond  the  limit  of  the  available  funds,  to  cover  more  than 
a  narrow  belt.  This  work  was  completed  October  5,  1899,  and  after 
a  short  service  in  another  locality  Mr.  Reabum  reported  to  the  office 
in  Washington  for  the  preparation  of  the  final  notes  and  plats. 

IiATITXJI>B,  XiONGITUDB,  BASS  I^INB,  AZIMUTH,  AND  TRI- 

ANQTJTiATION. 

In  the  following  pages  is  given  a  short  account  of  the  methods 
employed  in  establishing  what  may  be  termed  "the  control"  for  the 
boundary  line. 

By  combining  the  results  of  the  latitude,  longitude,  and  azimuth 
observations  with  the  base-line  measurement,  the  position  on  the 
earth's  surface  and  the  length  and  true  direction  of  a  line  were  deter- 
mined. Through  a  system  of  triangulation  based  on  the  line  thus 
established  the  positions  of  points  near  the  boundary  line  were  com- 
puted, as  well  as  the  distances  and  directions  between  these  points. 

LATITUDE. 

The  new  county  court-house  at  Spokane  having  been  built  very 
close  to  the  longitude  pier  of  the  United  States  Coast  and  Geodetic 
Survey  of  1888,  the  latter  could  not  be  used  as  a  latitude  pier.  A 
new  pier  was  therefore  built  67.4  feet  east  of  the  longitude  pier, 
where  an  unobstructed  view  of  the  meridian  could  be  obtained.  (See 
PL  IV.) 

A  Fauth  combined  transit  and  zenith  telescope  (No.  534)  was 
mounted  on  this  pier,  and  in  Auimst,  1896,  observations  for  lati- 
tude,  by  the  Talcott  method,  were  made  by  Mr.  S.  S.  Gannett.  <-Pairs 
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of  stars  were  selected  from  Safford's  Catalogue  of  2018  Stars.  The 
»ppai*ent  day  places,  however,  were  obtained  from  the  Berliner  Jahr- 
buch  whenever  possible;  otherwise,  they  were  computed  by  the  usual 
methods,  as  explained  in  the  American  Ephemeris. 

Fifty-nine  observations  upon  twenty-seven  pairs  of  stars  gave  a 
weighted  mean  value  for  the  latitude  of  the  pier  of  47*^  39'  ol''.46 
=t  0".13.  The  results  for  different  nights  and  for  different  pairs  of 
stars  are  given  in  the  following  table : 


Results  for  latitude^  Spokane  (Washington)  Station,  1896, 
[S.  S.  Gktnnett,  observer  and  computer.] 


Stars   (Saiford),  niim- 
ber  and  class. 


Indlyldual  resnlts. 
il"  30'. 


Aug.  6. 


Aug.  7. 


Ang.8. 


Aug.O. 


Mean. 


Weight. 


748  A, 

766  A, 

772  A, 

795  C, 

809  C, 

814  A, 

814  A, 

809  C, 

809  C, 

814  A, 
882  AA, 

901  C, 
903  AA, 

931  B, 

957  A, 

987  A, 

989  B, 

1011  B, 

1016  B, 

1032  B, 


1032  B, 

1059  A, 

1188  AA, 

1129  A,  1146  B 

1183  AA, 

1161  A, 

1202  AA, 


,1047 
,1078 
,1129 


,1158 
,1173 
,1207 


Seconds. 


Seconds. 


759  A--. 

782  C-.. 

782  C... 

801  AA... 

852  A.._ 

852  A... 

856  AA... 

856  AA... 

834  AA... 

834  AA:. - 

917  C... 

903  AA... 

920  C... 

949  A... 

969  A... 

989  B..- 
1000  AA... 
1032  B... 
1032  B... 
1037  B... 


58.81 
52.46 


52.10 
51.62 


Seconds. 
51.54 


50.05 


51.69 
50.04 
50.16 
50.90 
50.78 


52.56 
52.15 
53.58 
52.90 


51.36 
51.58 
51.59 
52.21 
53.54 


53.06 


50.70 
50.92 
49.68 
49.57 
50.80 


52.08 


53.12 
52.38 


51.57 
51.78 
52.02 
51.75 
51.37 
53.37 


50.30 
53.00 


Seconds. 
50.17 
53.27 
51.46 
50.66 
49.01 
49.80 


49.81 
50.58 

51.05 
50.65 
49.71 
51.30 
52.52 
51.74 
51.57 
52.66 
51.20 
50.15 
49.14 
51.07 


52.63 


Seconds. 
50.85 
51.66 
51.46 
51.02 
49.99 
49.88 
50.24 
50.79 
49^81 
50.58 
52.08 
51.05 
50.65 
51.18 
51.67 
53.26 
52.37 
51.57 
52.11 
51.49 
51.25 
51.32 
51.16 
53.45 
52.63 
50.30 
53.03 


1.72 
1.28 
0.79 
1.69 
1.62 
2.40 
1.80 
1.32 
0.80 
0.96 
0.80 
0.80 
0.80 
1.63 
1.72 
2.70 
2.90 
0.88 
2.05 
2.47 
1.53 
2.99 
2.55 
1.63 
0.96 
0.79 
1.80 


Weighted  mean,  47«»  39'  51"  .46  ±  CMS. 
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LONGITUDE. 

The  meridional  portion  of  the  line  is  defined  as  corresponding  to 
the  thirty-ninth  degree  of  longitude  west  from  Washington. 

Section  435,  Revised  Statutes,  provides  that  "The  meridian  of  the 
Observatory  at  Washington  shall  be  adopted  and'  used  as  the  Ameri- 
can meridian  for  all  astronomical  purposes,"  and  this  has  been  con- 
strued as  meaning  the  old  Naval  Observatory.  The  latest  adjustment 
by  the  United  States  Ck)ast  and  Geodetic  Survey  fixes  the  longitude  of 
the  center  of  the  dome  of  the  United  States  Naval  Observatory  (old 
site)  at  S**  08"»  12M53  ±  0».049,  or  77°  03' 02". 30  ±  0".  74;  hence  the 
longitude  of  the  meridian  corresponding  to  the  boundary  line  between 
Idaho  and  Montana  is  116°  03'  02".  30. 

The  United  States  Coast  and  Geodetic  Survey  has  published  an 
adjusted  network  of  telegraphic  longitude  determinations,  including 
points  distributed  in  various  localities  throughout  the  United  States. 
This  system  includes  the  Naval  Observatory  at  Washington  and  also 
a  station  at  Helena,  Montana.  From  Helena  the  Coast  Survey  in 
1888  determined  the  lon^tude  of  a  pier  in  the  court-house  grounds 
at  Spokane. 

The  nightly  programme  at  each  station  was  to  observe,  with  an 
astronomic  transit,  two  sets  of  ten  stars  each  for  local  time,  each  half 
set  consisting  of  four  stars  having  a  mean  azimuth  factor  nearly  equal 
to  zero,  and  one  circumpolar  star.  Two  such  half  sets,  with  a  reversal 
of  the  telescope  in  the  Y's  between  them,  give  a  strong  time  deter- 
mination. The  same  sets  of  stars  were  observed  at  Helena  and  at 
Spokane,  thus  giving  the  chronometer  error  for  each  local  meridian. 

Between  the  two  time  sets  the  chronometers  were  compared  by 
telegraph,  thus  giving  the  difference  in  time,  and  consequently  in 
longitude,  between  the  meridians  within  a  small  fraction  of  a  second. 
As  will  be  noticed  in  the  following  table,  such  observations  and  chro- 
nometer comparisons  were  made  on  four  nights,  when  the  observers 
interchanged  places  and  made  similar  observations  and  chronometer 
comparison  on  four  other  nights,  thus  eliminating  the  effect  of  '^  per- 
sonal equation." 
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The  figures  relating  to  this  description,  which  were  kindly  furnished 
by  the  Superintendent  of  the  United  States  Coast  and  Greodetic  Survey, 
are  presented  below: 

Beavlting  difference  of  longitude  between  the  astronomic  stations  at  Spokane, 
Washington,  and  Helena,  Montana,  as  determined  by  the  United  States  Coast 
and  Geodetic  Survey  in  September,  1888, ' 


Date. 


Sept.  13. 
Sept.  15.. 
Sept  22.. 
Sept.  24.. 


Sept.  ».. 

Sept  27.. 

Sept  28.. 

Sept  29.. 


Observer. 


ii 


\  0*8 


21  34.193 
.218 


21  34.616 
.702 
.667 


21  34. 171 
.164 
.247 
.224 

Mean. 

21  34.691 
.673 
.625 
.619 

Mean. 


.054 
.0S2 
.060 


.047 
0.025 


.042 
.044 


.085 


^1 


lit 


21  34.182 
.191 
.278 
.264 


21  34.225 


2134.604 
.687 
.646 
.641 


+0.206 


-0.208 


21  34.644. 


8*0 


o 


21 


34.390 
.399 
.481 


.396 
.479 
.438 
.433 


21 ; 


34.435 
Weighted  mean 2134.437 


+0.047 
+  .038 
--  .044 
.025 


+  .041 

-  .042 

-  .001 
+  .004 


+    009  I 


Transmission  time,  0a.020  ±  O».002. 

Personal  equation,  Marr-Sinclair,  0ii.206  +  0h.009. 

At  Spokane,  transit  No.  19  was  mounted  in  the  grounds  of  the  county  court-house. 

At  Helena,  transit  No.  18  was  mounted  over  the  station  in  the  northwest  comer  of  the  grounds 

of  the  United  States  assay  office.    The  station  was  established  in  1888.    The  court-house  tower 

is  08.324  or  4''.86  east  and  0".811  south  of  the  transit 
A  X  Spokane-Helena— 21"  34^.437  ±  0».009. 
A  Helena  (transit  1888),  7b  28»  080.789  ±  a<.052. 
ASpokane  (transit),  7ii  40»  43H.226  ±  0^.053. 
117«25'48".39±0".80. 

From  the  foregoing  it  will  be  observed  that  the  probable  error  of 
the  longitude  determination  of  the  Spokane  pier  is  0".80,  or  about  54 
feet.  Through*  a  connection  with  the  pier  at  Spokane  the  longitude 
of  the  meridian  of  the  boundary  line  was  established  by  triangulation 
and  traverse,  as  will  appear  hereafter. 

It  may  be  remarked,  in  connection  with  the  foregoing,  that  while 
the  meridian  of  the  Observatory  at  Washington  is,  by  law  approved 
September  28,  1850,  the  American  meridian  for  all  astronomical  pur- 
poses, the  geodetic  oi>eration8  of  the  country  generally  are  conducted 
with  reference  to  the  meridian  of  Greenwich  as  an  initial  point.  Gov- 
ernment maps  are  usually  referred  to  Greenwich,  and  standai*d  time 
is  reckoned  from  it. 
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SPOKANE  BASE  LINE. 

A  Bite  for  this  base  line  was  found  in  the  valley  of  the  Spokane 
River,  east  of  the  city  of  Spokane,  points  for  its  expansion  being 
located  on  the  surrounding  hills.  The  line  was  measured  along  a 
tangent  of  the  Northern  Pacific  Railway,  beginning  about  2.5  miles 
east  of  the  Spokane  depot  and  extending  eastward  5  miles.  It  was 
prex)ared  by  nailing  boards  1  by  6  by  60  inches  300  feet  apart  along 
the  cross-ties  parallel  to  the  rail.  On  each  board  a  smaller  board 
(1  by  4  by  12  inches)  was  nailed,  and  on  the  latter  was  tacked  a  strip 
of  zinc  2  by  10  inches.  At  night  two  complete  measurements  were 
made  with  United  States  Geological  Survey  steel  tape  No.  1,  under  a' 
tension  of  20  pounds,  temi)erature  being  taken  by  reading  three  ther- 
mometers at  each  tape  length.  The  front  end  of  the  tape  was  marked 
on  the  zinc  strip  with  a  fine  brad  awl.  The  length  of  the  tape  used, 
compared  with  the  mural  standard  of  the  United  States  Coast  and 
Geodetic  Survey  on  October  30,  1895,  was  found  to  be  300.0075  feet; 
on  December  5,  1896,  300.0058  feet.  The  mean  of  these  two,  300.0067 
feet,  was  adopted. 

Adopted  coefficient  of  expansion P..  .0000065 

Mean  temperature  of  first  meaanrement 00". S6 

Mean  temperature  of  second  measarement 59\25 

Difference  between  the  two  measurements,  when  corrected  for  tempera- 
ture   : feet-  .006 

Mean  elevation  of  the  line  above  sea  level,  as  given  by  a  profile  furnished 

by  the  Northern  Pacific  Railway feet..  1,978 

Length  of  base  corrected  for  temperature  . .    do...  26,407.288 

Correction  for  inclination do.,.  — 0.156 

Reduction  to  sea  level do...  —2.491 

Reduced  length .do.-_  26,404.641 

Logarithm  of  length ,  in  meters 3. 0056962 

The  terminal  points  were  transferred  to  the  embankment  25  feet 
north  of  north  rail,  and  the  new  points  being  intervisible,  high  tripod 
supports  for  the  theodolite  were  necessary. 

AZIMUTH. 

The  azimuth  of  the  Spokane  base  line  was  determined  by  mounting 
8-inch  micrometer  theodolite  No.  300  over  the  west  base  and  meas- 
uring the  angle  between  Polaris  and  a  mark  placed  at  the  east  base. 
A  series  of  observations,  consisting  of  eighteen  pointings  (direct  and 
reverse),  was  taken  near  elongation  August  15,  1896,  the  resulting 
mean  for  azimuth  west  base-east  base  being  253°  18'  45"- 80. 

With  this  value  and  the  astronomic  location  of  the  cupola  of  the 
court-house  at  Spokane  the  positions  of  all  triangulation  stations 
and  azimuths  of  all  lines  in  the  main  belt  of  triangulation  eastward 
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to  Divide  and  Scotchman  stations,  near  the  Idaho-Montana  boundary 
line  were  computed.  A  check  azimuth  was  observed  at  Divide  trian- 
gulation  station  July  7,  1898,  with  the  same  theodolite.  Twenty 
pointings  (direct  and  reversed)  on  Polaris  were  obtained  and  referred 
to  Scotchman  station. 

Azimuth  of  line  Divide-Scotchman  computed  from  Spokane  base. .  170  18  05. s? 
Azimuth  of  same  line  by  direct  observation 170    18    10.25 

Difference 4.38 

The  observed  value  was  adopted  in  the  computation  of  positions 
in  the  extension  of  the  triangulation  northward  to  the  international 
boundary. 

Examples  of  record  and  computation  for  azimuth  determination  are 
given  herewith : 


Azimuth  determinations  at   triangulation  station  Difide,  July  7,  1898,    S,  8, 

Gannett^  observer. 


[Latitude  («)  47«  bV  57".61.    Longitude  (A)  116«>  01'  83". 

08] 

Time. 

Level. 
W.     E. 

Microme- 
ter A. 

Microme- 
ter B. 

Mean. 

Angle. 

Azimuth  lUArk 

h.  m.  8. 

d.      d. 
13.0    16.0 
11.8    18.0 

24.8    84.0 

-9.2 
18.8    15.3 
14.0    15.0 

c     '  d. 
22100  02 
255  33  24 

75  36  08 
4100  18 

78  10  23 
112  30  14 

292  40  02 
258  09  28 

"      '  d. 
41  09  13 
75  34  07 

255  34  21 
22108  11 

268  00  00 
292  88  08 

112  4011 
78  10  14 

o      /    // 
22109  15 
255  34  01 

75  36  29 
4108  59 

78  10  02 
112  88  62 

202  40  13 
258  10  12 

O          /        tl 

Polaris  D 

10^  S2 
10  33  48 

84  24  46 

PolaiisB 

AxlTnnf.h  ZDArk - 

84  26  80 

AKltnTith  mark 

27.8    30.3 

-2.5 
14.0    11.5 
13.5    12.0 

PolarisB 

10  42  02 
10  46  06 

34  28  50 

PolariflR 

27.6    23.5 

+  4.0 
16.0    16.0 
18.2    14.0 

Azimnth  mark . . . 

34  80  01 

34.2    30.0 
-H.0 

Time  hy  mean  time  watch,  34  seconds  fast  on  one  hundred  and  fifth  meridian 
time. 
One  division  of  striding  level  =  8".  66;  1  division  of  micrometer  =  2". 00. 


Level  correction 


ion=4{ 


{w  4- w')  — (e  H-  c' 


:')  I  tan  h, 


;  d  being  the  valae  of  a 


division  of  the  level,  w-\-w'  readings  of  west  end  of  level  hnhhle,  e  -h  e'  readings 
of  east  end  of  level  hubhle,  and  h,  the  angular  elevation  of  star,  the  foregoing  for- 
mula reduces  as  follows: 

?^  X  tan  470  57'  57"  (1.11)  =  I'.Ol. 
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The  formala  for  redaction  of  azimuth  observations  at  any  hour 
angle  is  tan  A  =  —  - — ^ —.,  where  a=8ec  ^  cot  6^  fe=tan  ^  cot  S, 

X  ~~~  O  COS  v 


log  sec  ^,  47  57  57=0.17421 
log  cot  6,  88  45  46=8.33439 
log  a  =8.50860 

m.        8. 

Watch  correction         =—0    34 
Longitude  correction  =—44    06 


log  tan  ^=0.04505 
log  cot  <y=8. 33439 
log  h        =8.37944 


Total  correction    =—44    40 


Computa- 
tion of  first 
observation. 

Computa- 
tion of  sec- 
ond obser- 
vation. 

Computa- 
tion of  third 
observation 

Computa- 
tion of 
fourth  ob- 
servation. 

h.   m.    8. 

10   27   62 

-44    40 

h.   m.    8. 

10    88    48 

-44    40 

A.   m.    8. 

10   42    02 

-44    40 

h.   m.    8. 

10    46    08 

-44    40 

Reduction  to  local  meridian 

Lor&l  iTi^kATi  t^Tne     .... 

9    48    12 

-t-1    36 
7    08    11 

9    49    08 

-f-l    37 

7    08    11 

16    53    66 

-1    21    61 

9    67    22 

-hi    38 

7    C0    11 

10    01    28 

+  1    39 

7    03    11 

Correction  to  sidereal 

«  of  sun _ 

Sidereal  interyal 

16    47    59 
-1    21    51 

17    OB    U 
-1    21    51 

17    06    18 
-1    21    51 

•  ofPolariu 

t 

I    <  in  arc 

j   Logcoa* 

1   Log6 

15    26    06 

e          /         // 

231    32    00 
9.79888 
8.37944 

15    32    06* 

233    01    15 
9.77925 
8.37914 

15    40    20 
o        '       n 

235    05    00 
9.76769 
8.37944 

15    44    27 

0        '       n 

286    06    45 
9.74630 
8.37944 

Loer6cos  t ^ 

1  boost r 

8.17827 
.01490 
1.01480 
9.89875 
8.50860 

8.15869 
.01441 
1.01441 
9.90246 
8.50860 

8.13718 
.01371 
1.01371 
9.91381 
8.50660 

8. 12574 
.01886 
1.01336 
9. 91915 
8.50860 

1  — &006  t 

T.ng  pflp  « 

Log  a ._  _. 

Logafdn  * „ 

Log  (1  — 6co8  f) 

8.40235 
0.00642 

8.41106 
0.00621 

8.42241 
0.00691 

8.42775 
0.00575 

'    Logtan  A 

8.80598 

o        /       n 

181    25    82 

-84    24    46 

+9 

147    00    55 

8.40485 

o            /           // 

181    27    18 

-34    26    30 

+2 

147    00    50 

8.41650 

e        t       n 

181    29    41 

-84    28    60 

-4 

147    00    47 

8.42200 

181    30    49 
-4W    30    01 

-4 
147    00    44 

:   Aximnth  of  fftar .     .    . 

Angle  to  mark 

Level  correction 

Azhnuth  of  mark    .... 

The  mean  of  twenty  observations  reduced  in  a  similar  manner  = 
147°  00' 51".  15. 

Check  azimuths  along  the  random  line  were  measured  with  Young 
transit  No.  6838.  The  instrument  was  usually  set  over  one  stadia 
station  and  a  mark  placed  on  another  station.  Six  measurements 
(three  direct  and  three  reversed)  of  angle  between  Polaris  and  mark 
were  then  made.    These  observations  were  reduced  at  once  by  the 
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method  and  tables  given  in  the  Manual  of  Surv^eying  Instructions 
issued  by  the  General  Land  Ofl&ce,  1894,  pages  109-119.  An  example 
of  record  and  computation  follows. 

[July  19, 1896.    Stadia  [D  77.    D.  L.  Beaburn,  observer.] 
TELESCOPE  DIRECT. 


Time. 

A. 

B. 

Mean. 

Angle. 

Azimuth  mark 

h.  VI.     a. 

o        /         // 

0  03  a) 

1  19    00 

h 

0  /           " 

180    08    30 

1  18    30 

o      /       // 

0  08    80 

1  18    45 

O         f        ir 

Polaris - 

9    08    40 

1    15    15 

TELESCOPE  REVERSED. 


Polaris 

Azimuth  mark . 


9    15    18 


180    23    00 
160    02    30 


0    22    30 
180    08    30 


180    22    45 
0    02    30 


1    20    15 


TELESCOPE  REVERSED. 


Azimuth  mark  . 
Polaris 


9    30    00 


35    14    00 
30    38    30 


215  14    00 

216  38    30 


35  14    00 

36  38    30 


1    24    30 


Polaris 

Azimuth  mark . 


TELESCOPE  DIRECT. 


9    33    30 


86    40    OU 
35    14    00 


216    40    00 
216    14    00 


36    40    00 
35    14    00 


1    26    00 


TELESCOPE  DIRECT. 


Azimuth  mark . 
Polaris 


9  39  45 


81  12  00 

82  39  00 


261  12  00 

262  39  00 


81  12  00 

82  39  00 


1  27  00 


TELESCOPE  REVERSED, 


Polaris 9    41    45 

Azimuth  mark 


82    41    00 
81    12    00 


262    40 
261    11 


262    40    45 
81    11    45 


1    29    00 


[July  19, 1898.   Stadia  Q  77.    Latitude  48°  08' ;  longitude  116»  08'.   Watch  fast  42-  36b  on  local  time.] 

H.    M. 
Upper  culmination  Polaris,  July  15 17    43.5 

Reduction  to  July  18 : -11.8 

Upper  culmination  July  18,  being  ctilmination  preceding  time  of  ob- 
servation on  July  19 =17    31.7 
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Computa- 
tion of 
first  ob- 
servation. 

Computa- 
tion of 
second  ob- 
servation. 

Computa- 
tion of 
third  ob- 
servation. 

Computa- 
tion of 
fourth  ob- 
servation. 

Computa- 
tion of 
fifth  ob- 
servation. 

Computa- 
tion of 
sixth  ob- 
servation. 

Time  of  observation 

k.    m. 

9  oa7 

-42.6 
8    21.1 

+24 

A,    m. 
9    15.3 

-42.6 

8    32.7 

+24 

h.    m. 
9    30.0 

—42.6 

8    47.4 

+24 

h.    m. 
9    83.5 

—42.6 

8    50.0 

+24 

h.    m. 
9    30.7 

-42.6 

8    57.1 

h.    m. 
9    41.7 

-42.6 

Lor«l  m^wn  time , 

8    50.1 

+24            1     +24 

Subtract  up.  culmination .. 

32    21.1 
-17    31.7 

82    82.7 
17    31.7 

32    47.4 
17    31.7 

32    60.9 
17    31.7 

32    57.1 
17    31.7 

32    50.1 
17    81.7 

Hour  angle  

14    49.4 
28    66.1 

16    01.0 
23   56.1 

15    16.7 
23    66.1 

15    19.2 
23    56.1 

15    25.4 
23    56.1 

15    27.4 

23    66.1 

Time  aryument 

9    06.7 

o    /    » 

18113  46 

1  15  15 
179  58  30 

8    65.1 

0      f      ft 

181  18  30 

120  15 

179  68  15 

8    40.4 

e      /     tr 

18128  12 

1.24  30 

17fi  RR  4& 

8    86.9 

e     /     tr 

181  24  16 

1  26  00 
179  68  16 

8    30,7 

o        '       tf 

181  26  00 

i2roo 

179  60  00 

8    28.7 

Azimuth  Polaris— 

At  observation 

o       '       ft 

181  27  00 

Ang1<^  to  mark 

1  29  00 

A  x{iir)Tith  of  mark 

179  58  00 

Mean  =  179°  58'  33"  showing  this  portion  of  the  random  line  to 
deviate  from  the  true  meridian  by  V  2'i", 

TRIANGULATION. 

The  triangulation  connecting  the  Spokane  base  with  the  boundary 
line  was  done  with  an  8-inch  micrometer  theodolite,  reading  by  two 
micrometers  to  two  seconds  and  by  estimation  to  one  second.  Direc- 
tions were  read  in  sets,  each  set  consisting  of  pointings  with  telescope 
direct  and  reversed  from  left  to  right  and  from  right  to  left.  Four 
or  more  of  such  sets  were  usually  taken.  A  few  secondary  locations 
on  or  near  the  boundary  line  were  made  with  the  transit.  All  of  the 
observations  were  reduced  in  the  oflBce  by  least  squares. 

The  following  list  gives  descriptions,  latitude,  longitude,  azimuths, 
and  distances  of  the  triangulation  stations  determined  which  have  a 
bearing  on  the  boundary  line. 

A  diagram  of  the  triangulation  is  also  presented.     (See  PI.  V.) 

SPOKANE,  EAST  BASE. 

Station  mark:  A  dressed  stone,  7  by  7  by  36  inches,  set  30  inches  in 
ground,  25  feet  north  of  north  rail,  and  94  feet  eastward  from  sign 

"U.  S. 
marked  "Trent  1  mile."    The  stone  is  marked  on  top         + 

E.  Baae." 
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[Latitude,  47"  41'  01".94.     Longitude,  117°  16'  00".81.] 


To  station—                          Azimuth. 

1 
Back  azimuth.        Log.  distance. 

Moran 

West  base 

0          /                // 

14  37  16.02 

73  23  19.07 

80  02  46.43 

117  19  24.54 

288  10  38.61 

o            /                 // 

194  35  48. 17 
253  18  45.80 
259  55  31.41 
297  16  30.04 
108  22  55. 95 

Meters. 
3.9929426 
3.9056962 
4.0956581 
3.7432302 
4.3409600 

Court-house  cupola 

Little  Baldy 

Skalan 

SPOKANE,  WEST  BASE. 

Station  mark:  A  dressed  stone,  7  by  7  by  36  inches,  set  30  inches  in 
the  ground,  25  feet  of  north  rail  and  218  feet  eastward  from  signboard, 

**U.  S. 
'*  R.  R.  X'ng  ^  mile."    Top  of  the  stone  is  marked  + 

W.  Base." 

[Latitude,  47"  39'  47  ".28.     Longitude,  117"  22'  10  ".45.] 


To  station - 


Court-house  cupola 

Tomkinson 

Little  Baldy 

East  base 

Skalan 

Moran _ 


Azimuth. 


91  45  38.07 
187  10  30.83 
209  54  21.35 
253  18  45. 80 
278  57  36.00 
324  00  a5. 75 


Back  azimuth. 

Log.  distance. 

o         t            n 

Meierz. 

271  42  56.36 

3.6595819 

317  00  36.14 

3.9881446 

29  56  00.21 

3.7474231 

73  23  19.07 

3.9056962 

99  14  26.34 

4.4609400 

144  03  41.01 

3. 9500715 

COURT-HOUSE   CUPOLA,  SPOKANE. 
(Not  occupied. ) 

This  point  is  connected,  by  direct  measurement,  with  longitude  pier 
of  the  United  States  Coast  and  Geodetic  Survey  of  1888  and  with  lat- 
itude pier  of  the  United  States  Geological  Survey  of  1896.  It  is  also 
connected,  by  triangulation,  with  the  stations  of  the  base  expansion. 
The  point  located  is  the  center  of  the  flagstaff,  which  is  over  the  cen- 
ter of  the  cupola  of  the  new  court-house. 

Latitude,  47°  39'  51".76.     Longitude,  117°  25'  49".21. 

MORAN,  SPOKANE   COUNTY. 

Location  of  station:  On  the  northern  end  of  a  high,  wooded  rfdge, 
about  8  miles  southeast  of  Spokane,  in  a  cleared  fteld  about  50  feet 
west  of  the  ruins  of  a  log  cabin.     A  wagon  road  runs  to  the  station. 
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Station  mark:  a  dressed  stone,  8  by  8  by  36  inches,  set  30  inches  in 
the  ground,  marked  "U.  S.  A-" 


[Latitude,  47**  35'  53'.67.    Longitude,  117^  17'  59". 

70.] 

To  station- 

Azimuth.              Back  azimuth. 

Lojr.  distance. 

Court-house  cupola 

Tomkinson 

LittleBaldy 

O            /               If 

126  55  28. 15 
140  29  39.00 
168  33  40.57 

806  49  41.22 

320  22  39.05 

348  32  14.04 

83  38  50.36 

Meters, 
4.0882682 
4.2697837 
4.0900766 
4.3704936 

Skalan _ 

263  25  05.73 

LITTL.B  BALDY,   SPOKANE   COUNTY. 

Location  of  station :  On  a  small  flat-topped  hill  5  miles  northeast 
of  Spokane,  and  in  the  center  of  a  cleared  field  on  the  highest  part  of 
hill.     A  fringe  of  tall  pine  trees  extends  around  the  hill. 

Station  mark:  A  dressed  stone,  8  by  8  by  36  inches,  set  30  inches  in 
the  ground,  marked  "  U.  S.  A" 

[Latitude,  47"  42'  24M6.    Longitude,  117"  19'  56'.74.] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

O          '                // 

o        /           n 

Meter*. 

Court-house  cupola .   . . 

57  24  18.29 

237  19  57.66 

3. 9409362 

Tomkinsou 

103  43  22. 18 

283  87  48.45 

3.9a57308 

Mount  Carlton 

214  13  32. 20 

34  23  09.80 

4.4590100 

Skalan 

289  58  08.50 

110  13  20.40 

4.4378494 

East  base 

297  16  30.04 

117  19  24.54 

3. 7432802 

TOMKINSON,    SPOKANE   COUNTY. 

Location  of  station :  On  the  southern  part  of  a  small  table-land  4 
miles  north  of  Spokane,  on  the  highest  knoll  in  pasture  of  Mr.  Tom- 
kinson and  one-eighth  of  a  mile  southwest  of  his  house. 

Station  mark:  A  dressed  stone,  8  by  8  by  36  inches,  set  30  inches  in 
the  ground,  marked  "U.  S.  A" 

[Latitude,  47^  48'  38'.24.     Longitude,  117°  27  27\85.] 


To  station— 

Azimuth. 

Back  azimnth. 

Log.  distance. 

Carlton 

o         /              // 

229  52  16.64 
843  36  09.45 

0      /          n 

50  07  28.61 
163  37  22.41 

Meter». 
4.5239434 
3.8627730 

Court-house  cupola 
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SKALAN,   KOOTENAI  COUNTY,   IDAHO. 

Location  of  station:  Twenty  miles  east  of  Spokane,  Washington, 
and  3  miles  east  of  Washington-Idaho  boundary  line.  The  summit 
is  a  bald,  rocky  ridge,  and  can  be  reached  by  a  good  trail  from  Dr. 
Dennison's  ranch,  on  the  east  side  of  Skalan  Creek. 

Station  mark:  A  copper  bolt  set  in  solid  rock,  above  which  is  a 
cairn  6  feet  in  diameter  at  base  and  5  feet  in  height. 

[Latitude.  47°  37'  19".26.    Longitude,  116"  59'  23 '.15.] 


To  station— 

Azimuth. 

Back  oEixnath. 

Log.  distance. 

Moran   

0         /             H 

88  38  50.36 
110  13  20.40 
164  08  34.00 
212  17  12.70 
228  45  58.75 

o       f        n 

263  25  05.78 

289  58  06. 50 

844  02  57.76 

32  88  06. 17 

49  06  20.^ 

Meters. 
4.3704936 
4. 4378494 
4.5878780 
4.8158628 
4.6587750 

Little  Baldy 

Carlton   

BlacktaU 

Ohilco            . 

CABLTON,   SPOKANE  COUNTY,   WASHINGTON. 

Location  of  station:  About  35  miles  by  road  and  trail  northeast  of 
Spokane^  Washington.  The  mountain  has  two  summits  of  nearly 
equal  height  and  about  one-third  of  a  mile  apart.  The  station  is  on 
the  southern  summit,  which  is  flat  and  bald,  but  has  a  growth  of  pine 
and  spruce  trees  on  its  western  side.  There  is  a  good  trail  to  station 
from  The  Meadows. 

Station  mark:  A  copper  bolt  set  in  solid  rock,  above  which  is  a 
rock  cairn  5  feet  in  diameter  and  5  feet  in  height. 

[Latitude.  47"  55'  13".71.    Longitude,  117"^  06'  57  ".26.] 


To  station- 

Azimnth. 

Back  azimuth. 

Log.  distance. 

Little  Baldy 

Tomkinson 

o       /         n 

84  28  09.49 

50  07  28.61 

248  24  10.03 

274  01  32.58 

344  02  57.76 

o           /             ft 

214  13  31.91 

229  52  16.64 

68  50  44.00 

94  27  33.97 

164  08  84.00 

Meters. 
4.4589864 
4.5239484 
4.6954456 
4.6416575 
4.5878730 

BlAcktrftfl 

Chilco 

Skalan 

BLACKTAIL,  KOOTENAI  COUNTY,  IDAHO. 

Location  of  station :  On  a  bald  point  near  the  south  end  of  summit, 
near  the  western  shore  of  Lake  Pend  Oreille  and  east  of  Cocolalla,  on 
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Northern  Pacific  Railway.    It  can  be  easily  reached  by  trail  from 
T.  Trnmbnll's  ranch. 

Station  mark:  A  copper  bolt  swnk  in  solid  rock,  above  which  is  a 
cairn  5  feet  in  diameter  and  5  feet  in  height. 

[Latitude,  48*'  07'  07'.09.    Longitude,  llO''  81'  18'.08.] 


To  station— 

Azimuth. 

Log.diBtanoe. 

Chiloo                      - 

0          /                    It 

1  58  09.56 

82-88  06.17 

68  50  44.00 

228  10  27.76 

256  22  33.71 

o        t         n 

181  52  89.78 

212  17  12.70 

248  24  10.68 

48  22  88.96 

76  42  07.01 

Meiertu 
4.4029303 
4.8158528 
4.6954456 
4.4805996 
4.5246885 

Skalan ... 

Carlton 

"Roniicl  Top 

CHILCO,   KOOTENAI  COUNTY,   IDAHO. 

Location  of  station:  On  the  south  end  of  grassy  sammit  south  of 
the  steamboat  landing  on  Lake  Pend  Oreille.  It  can  be  easily  reached 
from  CoUins's  ranch  by  Leiberg  trail. 

Station  mark:  A  copper  bolt  sunk  in  solid  rock,  above  which  is  a 
rock  cairn  5  feet  in  diameter  at  base  and  5  feet  in  height. 

[Latitade,  47'  58'  28'.75.    Longitude,  116"  31'  58'.09.] 


ToBtAtion- 

Asiiniith. 

Log.distanoe. 

Carlton 

o           /               It 

49  06  20.29 
94  27  38.97 
181  52  89.78 
205  48  Or.02 
225  10  00.98 
257  25  15.62 

o           /               It 

228  45  58.75 

274  01  82.58 

1  53  09.56 

26  00  41.75 

45  80  01.97 

77  47  46.64 

Meters. 
4.6587752 
4.6416575 
4.4029303 
4.6816159 
4.6724527 
4.5875062 

TO^.Irtttll 

Bonnd  Top 

Divide 

SCOTCHMAN,   KOOTBNAI  COUNTY,   IDAHO. 

Location  of  station:  On  the  southwestern  of  three  summits,  about 
a  mile  west  of  the  Idaho-Montana  boundary  line  and  6  miles  north- 
east of  Clark  Fork,  a  station  on  the  Northern  Pacific  Railway.  It 
can  be  reached  from  Lightning  Creek  by  an  old  Indian  trail — a 
roundabout  way,  though  the  easiest  one. 

Station  mark:  A  copper  bolt  in  solid  rock,  above  which  is  a  rock 
cairn  5  feet  in  diameter  and  5  feet  in  height. 

Bull.  170 3  ^  r  nnalo 
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[Latitude,  48''  11'  19'.36.    Longitude,  116"  04'  68'.02.] 


•    To  station— 

Azimuth. 

• 

Pftfflf  tt.yiTnTif.1^ , 

Log.  distance. 

o       /          n 

o        /         n 

Meters. 

Chiloo 

45  80  01.97 
76  42  07.01. 

225  10  00.98 
256  22  33.71 

4.6724527 
4.5246835 

Blacktail 

Bound  Top 

129  21  22.70 

809  13  54.54 

4.2047087 

Divide 

350  15  38.38 

170  18  05.87 

4.4001417 

ROUND  TOP,   KOOTENAI  COUNTY,   IDAHO. 

Location  of  station:  Northeast  of  Hope,  on  the  Sherry  trail,  near 
Hogeye  camp,  on  the  southern  end  of  the  summit,  which  extends  100 
yards  north  and  south. 

Station  mark:  A  copper  bolt  sunk  in  rock,  above  which  is  a  rock 
cairn  5  feet  in  diameter  and  5  feet  in  height. 

[Latitude,  48°  16'  47*.86.    Longitude,  116**  14'  58\88.] 


To  station— 

Azjmnth. 

Log.  distance. 

O         /               K 

o       /         n 

Meters. 

Ohilco 

26  00  41.75 

205  48  07.02 

4.6816159 

Blacktail 

48  22  33.96 

228  10  27.76 

4.4305996 

Scotchman 

309  13  54.54 

120  21  22.70 

4.2047087 

Divide 

334  24  02.60 

154  34  02.58 

4.5855553 

DIVIDE  (1). 

Location  of  station :  On  a  knoll  on  divide  of  the  Bitterroot  Mountains 
on  the  boundary  line  between  Idaho  and  Montana.  It  is  not  the 
highest  point,  but  it  is  almost  cleared  of  timber.  Station  is  best 
reached  from  Heron,  Montana,  by  the  Elk  Creek  trail. 

Station  mark:  A  copper  bolt  sunk  in  solid  rock,  above  which  is  a 
rock  calm  3  feet  in  height  and  3  feet  in  diameter. 

[Latitude,  47"  57'  57".51.    Longitude,  116"  01'  83  ".08.] 


To  station— 

Azimuth. 

Back  azimnth. 

Log.  distance. 

Chilco .- _ 

0       /           // 

77  47  46.64 
154  34  02.58 
170  18  05.87 

o        /             n 

257  25  15.62 
334  24  02.60 
350  15  33.38 

Meters. 
4.5875062 
4.5855553 
4.4001417 

Roxmd  Top 

Scotchman 

MOOYIE  TRAIL  MONUMENT. 


On  or  near  the  boundary  line  between  Kootenai  County,  Idaho,  and 
British  Columbia,  about  32  miles  northward  from  Bonners  Ferry. 
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Easily  reached  by  the  new  Wild*  Horse  trail,  5  miles  from  Bound 
Meadows  or  Prairie.  Monument  is  about  a  half  mile  beyond  a  por- 
tion of  trail  filled  with  loose  rocks,  and  just  beyond  a  heavy  growth  of 
timber  and  underbrush.  Where  the  trail  crosses  the  international 
bonndaiy  there  is  a  large  tree  squared  about  4  feet  above  the  ground. 
On  the  south  side  of  the  tree  are  cut  the  letters  "  U.  S.,"  on  the  north 
side  the  letters  *'B.  C."    Monument  is  west  of  this  tree. 

Station  mark:  Copper  bolt  sunk  in  soil,  over  which  is  a  monument 
of  loose  stone  and  a  tree  20  feet  in  height. 

[Latitade,  49''  00*  01".51.    Longitude,  llO^^  14'  19''.48.] 


To  station— 

Azimnth. 

Back  azimuth. 

Log.  dlstanoe. 

Border .___., ._-.  ._...._ 

o       /        n 
267  48  09.25 
858  09  44.78 

87  49  12.16 
178  10  80.25 

MeUn. 
8.22980 
4.01889 

Hell  Roaring    

BLUE,  KOOTENAI  COUNTY,  IDAHO. 

Location  of  station :  On  southeastemmost  of  three  summits  of  nearly 
equal  height,  5^  miles  west  of  Sand  Point,  on  Great  Northern  Railway, 
7  miles  west  of  Sand  Point,  on  Northern  Pacific  Railway;  eight  hours' 
travel  from  Carres  ranch,  on  Rider  Creek,  passing  "  Old  Baldy,"  thence 
along  ridge. 

Station  mark:  Copper  bolt  in  solid  rock,  over  which  is  a  rock  cairn 
5  feet  in  height. 

[Latitnde,  48**  24'  01".52.    Longitude,  116'  88'  55. '78.] 


To  station- 

Azlmnth. 

Log.  distance. 

9       t       n 
282  58  14.44 
286  01  09.17 
299  08  80.80 
848  00  87.10 

58  12  26.21 

56  81  28.44 

119  28  52.14 

168  06  22.89 

MeUn, 
4.5965847 
4.7758946 
4.6825857 
4.6152727 

Newton  

Blacktail 

DOUST,  KOOTENAI  COUNTY,  IDAHO. 

Location  of  station:  About  7  miles  southeast  from  Bonners  Ferry. 
Best  reached  from  Wright^s  ranch,  in  Paradise  Valley.  Follow  trail 
leading  to  mineral  claims  of  Doust  <fe  Wright  to  summit  of  Wright 
Mountain,  thence  along  ridge  over  fallen  timber  to  station;  three 
hours'  travel. 

Station  mark:  Copper  bolt  in  solid  rock,  above  whichr^is  a  rock 
cairn  5  feet  in  height.  ""^^  byTL^OOgre 
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[Latitude,  48"  36'  50  .16.     Longitade,  116**  13'  18  ".15.J 


To  station— 

Back  azimuth. 

Log.  distance. 

Blacktail 

Blue                 

o         /          tt 

21  59  49.24 
53  12  26.21 
179  57  47.07 
206  31  13.33 
232  19  53.73 
242  25  12. 51 
347  40  26.39 

o          /            tl 

201  46  25.83 

232  53  14.44 

359  57  46.29 

26  41  59.63 

52  29  34.08 

62  36  15.35 

167  46  40.40 

Httera. 

4.7734417 
4.5965347 
4.5150730 
4.5929986 
4.3000841 
4.3089562 
4.6847536 

Hell  Roaring 

Ewing 

Cross     

Newton 

Scotchman 

HELL  ROARING,  KOOTENAI  COUNTY,  IDAHO. 

Location  of  station :  On  southern  end  of  the  eastern  of  two  round 
peaks  at  the  head  of  Hell  Roaring  Creek.  From  Round  Prairie  a 
trail  runs  south  of  Hell  Roaring  Creek  to  summit  of  mountain. 

Station  mark:  Copper  bolt  in  solid  rock,  above  which  is  a  rock 
cairn  4^  feet  high. 

[Latitude,  48°  54'  30  ".02.    Longitude,  116"  18'  19".18.] 


To  station— 

Ajsimntli. 

Back  azimuth. 

Log.  distance. 

Mooyie  Trail  monument 
Border 

o        '         n 

173  10  30.25 
182  36  16.26 
262  28  39.26 
322  24  20.27 
359  57  46.29 

O           /            H 

353  09  44.78 

2  36  33.65 

82  39  27.78 

142  34  02.70 

179  57  47.07 

Uttert. 
4.01339 
4.01348 
4.2471106 
4.4137728 
4.5150730 

E winflT   .-  --     - 

Cross  

Donst 

SCOTCHMAN  (2),  KOOTENAI  COUNTY,  IDAHO. 

A  secondary  station  near  boundary  post  No.  72,  at  summit  of  Cabi- 
net Mountain,  occupied  with  transit. 

[Latitude,  48"  12'  50^^40.    LoAgitude,  116"  08^  14^.98.] 


To  station— 

Azimath. 

Back  asimath. 

Loff.  distance. 

1 

37  07  25 
355  87  01 
357  34  30 

e         '       n 

217  06  08 
175  38  16 
177  34  42 

Mtier: 
3.54730 
4.44188 
3.87099 

Divide.... 

Transit  station  154 
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BUCKHORN,  KOOTENAI  COUNTY,  IDAHO. 

A  secondary  station  near  boundary  post  No.  23,  at  summit  of  Yak 
Mountain,  occupied  with  transit. 

[Latitude.  48^46^  22^57.    Longitude,  116"  03^  16^^03.] 


--■■■■• 
Azimuth. 

Back  azimath. 

Log.  distance. 

Doust      

t>           r             It 

34  55  05.20 
181  09  14.60 
325  15  17.30 
196  47  42. 90 
327  38  03. 50 

o               /                  // 

214  47  32.90 

1  09  25.90 

145  18  48.30 

16  51  04.97 

147  40  20.26 

Meters. 
4.33338 
4. 18013 
4.00820 
4.25810 
3.81428 

Transit  station  949 

Newton    

Ewtnip 

Cross 

BLACKTOP,  KOOTENAI  COUNTY,  IDAHO. 

A  secondary  station  near  boundary  post  No.  74.  Reached  from 
Clark  Fork,  Idaho,  by  trail  to  Homestake  cabin;  thence  to  divide 
between  Blue  and  Mosquito  creeks;  then  by  four  hours'  travel  (on  foot) 
to  station,  following  along  slope  of  mountain. 

Station  mark:  Cross  cut  on  solid  rock,  under  a  rock  monument  3 
feet  in  height. 


[Latitude,  48^  11^  50^^.72.    Longitude,  116'  08^  49^.28.] 

To  statioii— 

Azimath. 

Back  azimuth. 

Loff.  distance. 

0         /       nr 

55  42  20 
349  37  02 

o           1        H 

235  41  29 
169  37  89 

Meters. 
3.23516 
3.75359 

Transit  Station  154 

NBWTON,  FLATHEAD  COUNTY,  MONTANA. 

Location  of  station:  On  second  summit  southeast  of  Newton  Pass, 
on  trail  froni  Newton's  ranch  to  Sylvanite. 

Station  mark:  Iron  bolt  in  solid  rock,  above  which  is  a  rock  cairn 
5  feet  in  height. 

[Latitude,  48'  41'  54".51.    Longitude,  115**  58'  85  ".26.] 


To  station- 

Azimuth. 

Back  aztmatb. 

Log.  distance. 

o         /                 // 

7  56  25.44 

56  81  23.44 

62  36  15.35 

140  57  32.97 

178  55  40.21 

187  51  39.02 
236.01  09.17 
242  25  12.51 
320  66  10.82 
358  55  22.48 

Meters. 
4.7576096 
4.7758946 
4.8089562 
3.5525754 
4.4087123 

Blue .. 

Donst 

Cross 

Ewing 
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EWING,  FLATHEAD   COUNTY,  MONTANA. 

Location  of  station :  In  extreme  northwestern  comer  of  State,  about 
35  miles  northeast  of  Bonners  Ferry,  Idaho.  It  can  be  reached  by 
trail  to  Buckhom  mines,  thence  along  divide  4  miles  to  break-off, 
thence  northeast  down  into  the  basin  or  meadows,  thence  ascending 
ridge  in  northwest  direction,  thence  along  ridge  to  summit. 

Station  mark:  Copper  bolt  in  loose  rock,  above  which  is  cairn  of 
rocks  4^  feet  high. 

[Latitude,  48"  55'  43".90.     Longitude,  115"  58'  58  ".82.J 


To  station- 

Azlxniith. 

Log.  distance. 

Cross       

o              /                   // 

4  25  15.00 
16  51  04.97 
26  41  59.63 
65  56  28.90 
82  89  27.78 
115  18  08.80 
858  56  22.48 

0              t                 1' 

184  24  09.92 
196  47  43.90 
206  31  13.83 
245  53  26.30 
262  28  39.26 
295  07  37.22 
178  55  40.21 

Meters. 
4.3602056 
4.2581050 
4.5929986 
3. 7325500 
4.2471106 
4.2747800 
4.4087124 

Backhom 

Doust 

Transit  station  949 

Hell  Roaring 

Border — 

Newton  ...     

CROSS,  FLATHEAD  COUNTY,  MONTANA. 

Location  of  station:  On  first  summit  northwest  of  Newton  Pass, 
on  trail  between  Sylvanite  and  Newton's  ranch. 

Station  mark:  Copper  bolt  in  loose  rocks,  above  which  is  cairn  of 
rocks  4^  feet  high. 

fLatitnde,  48" 43' 24".24.    Longitude,  116"  00'  25".26,] 


To  Btation— 

Back  azlmnth. 

Log.  distance. 

Doost     

O         /               It 

62  29  34.08 
142  84  02.70 
147  40  20.26 
184  24  09.92 
820  56  10.82 

o       t        n 
282  19  58.73 
322  24  20.27 
327  88  03.50 
4  26  15.00 
140  57  82.97 

'    Iteter9, 
4.8000841 
4.4187728 
3.8142800 
4.3602056 
3.5526764 

Hell  Roaring 

Backhom 

Ewing 

Newton 

BORDER,  IN  CANADA. 

Location  of  station :  Just  north  of  Kootenai  County,  Idaho.  Reached 
from  the  Mooyie  Trail  by  a  trail  to  Grierson's  ranch ;  thence  by  Indian 
trail  to  small  lake  lying  to  the  east;  thence  around  lake  to  ridge; 
thence  up  ridge  to  station. 


Digitized  by 


Googl*. 


TRIANGULATION. 


39 


Station  mark:   Copper  bolt  in  solid  rock,  above  which  is  a  rock 
caim  4^  feet  hi^. 

[Latitude,  49''  00'  03''.60.     Longitude,  116^  12'  56'M2.] 


To  station- 

Azimuth. 

Back  azimnth. 

LoiT-  distance. 

Hell  Roaring 

Mooyie 

Ewing _ 

o            '                  // 

2  36  33.65 

87  49  12. 16 

295  07  37.22 

O         /               It 

182  36  16.26 
267  48  09.25 
115  18  08.80 

Meters. 
4.01348 
3.22930 
4.27473 

TRANSIT  STATION    154. 

A  secondary  station  near  boundary  post  No.  78;  best  reached  by 
trail  from  Clark  P'ork,  Idaho,  by  way  of  the  Homestake  cabin,  to  Blue 
Creek;  two  hours'  travel  to  cabin,  one  and  one-half  hours  from  cabin 
to  camp  on  Blue  Creek.  The  lidge  leading  from  Blue  Creek  to  the 
station  can  be  ascended  on  the  south  side  in  one  and  one-half  hours. 

Station  mark:  Copper  bolt  in  rock,  over  which  is  a  rock  cairn  3  feet 
in  height. 

JLatitude,  48^  08'  50".14.     Longitude,  116"  02'  59'  .84.] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Blacktail 

S<!OtohniaTi    . 

o            /           // 

84  58  53 
152  05  45 
177  34  42 
354  53  39 

o              /           " 

264  37  52 
332  04  17 
357  34  30 
174  .54  44 

Meters. 
4.54599 
3.71732 
3.87099 
4.30621 

<V/>t^hTT^aT^  (^) 

Divide 

TRANSIT  STATION   949,  NEAR  IDAHO-MONTANA  BOUNDARY   LINE. 

A  secondary  station  on  a  large  hill  near  boundary  post  No.  9.  6^ 
miles  south  of  international  boundary.  ^ 

Station  mark:  None. 

Reference  mark:  Signal  tree,  distant  138  feet,  azimuth  to  whicli  is 
308°  56'. 

[Latitude,  48"  54'  32".59.    Longitude,  116^  03'  01  .05.] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Buckhorr 

Doust 

0  /           // 

1  09  25.9 
2104  23.9 

245  53  26.3 

0          /            // 

181  09  14.6 

200  56  39.8 

65  56  28.9 

Meters. 
4. 18013 
4.54598 
3.73265 

Ewing 
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DIVIDE  (2). 

This  tiiangulatiou  station  is  not  on  the  meridional  portion  of  the 
line,  but  on  the  crest  of  the  Bitterroot  Mountains,  farther  south,  and 
was  located  in  connection  with  the  survey  of  the  Bitterroot  Forest 
Reserve. 

It  is  on  the  main  summit  of  the  Bitterroot  Range,  on  the  boundary 
line  between  Montana  and  Idaho,  20  miles  (air  line)  west  of  Grants- 
dale.  It  can  be  reached  from  the  Lost  Horse  Pass  (camp  being  at 
Twin  Lakes)  by  following  the  northwest  face  of  the  mountain  north- 
east from  the  Twin  Lakes  to  the  crossing  of  Moose  Creek,  thence  up 
the  creek  to  the  Meadows.  The  peak  lies  to  the  northwest,  about 
2,000  feet  above  the  meadow. 

Station  mark:  A  rock  cairn  5  feet  in  diameter  and  8  feet  in  length. 

[Latitude,  46*  11'  32".l.    Longitude,  114*'  28'  12  ".3.] 


TostBtion- 

Azimath. 

Back  azimnth. 

Log.  distance. 

Wapd(2) 

El  Capitan 

o           /       // 

279  32  28 
844  06  39 

o             /        It 

99  40  31 
164  09  53 

Meters. 
4.16860 
4.32652 

TRANSIT   AND    STADIA   WORK. 

The  transit  used  was  one  manufactured  by  Young  <fe  Sons,  of  the 
type  known  as  No.  10  mountain  transit,  the  maker's  number  being 
6838.  The  horizontal  circle  was  4f  inches,  and  this  circle,  as  well  as 
the  vertical  circle,  was  graduated  to  read  with  verniers  to  1'.  The 
instrument  was  provided  with  a  compass  attachment,  fixed  stadia 
wires,  and  a  tripod  with  extension  legs.  The  extension  legs  were  at 
times  very  necessary,  as  may  be  seen  from  PI.  VI.  Two  stadia  rods, 
of  seasoned  white  pine,  three-fourths  inch  in  thickness,  12  feet  in 
length,  and  4  inches  across  the  faces,  were  made  in  Spokane.  The 
lower  portions  of  the  rods  were  tapered  to  a  point  and  shod  with  steel. 
The  design  of  the  rod  was  black  on  a  white  ground.  (See  fig.  1.)  By 
a  series  of  tests  the  stadia  interval  was  found  to  be  in  the  ratio  of  1 
foot  on  the  rod  to  100  feet  horizontal  distance,  as  nearly  as  could  be 
determined,  and  the  rods  were  graduated  to  even  feet  and  tenths. 
The  extreme  divisions  of  the  rods  included  10  feet,  and  each  tenth 
was  divided  into  five  parts,  so  that  hundredths  could  be  easily  read 
by  estimation.  No  numbers  were  placed  on  the  rods.  In  practice 
the  rods  were  held  vertically,  proper  corrections  being  applied  for 
reducing  all  sights  to  the  horizontal. 

There  was  no  expectation  of  obtaining  exact  independent  results  for 
distances  measured  with  the  transit  and  stadia  upon  the  basis  of  the 
st>adia  wires  in  the  transit  being  set  in  the  ratio  of  1  to  100  and  the 
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rods  being  divided  so  as  to  read  to  hundredths.  In  point  of  fact, 
probably  neither  of  these  conditions  existed,  even  when  the  instrument 
was  fresh  from  the  hands  of  the  maker  and  when  the  rods  were  newly 
graduated  at  Spokane,  and  much  less  likely  is  it  that  they  existed 
when  the  instrument  was  subject  to  rough  field  usage  and  the  rods 
were  used  under  entirely  different  and  variable  circumstances.  It 
was  believed,  however,  that  they  could  be  relied  upon  in  determining 
intermediate  distances  between  points  the  exact  distances  between 
which  were  known,  and  so  long  as  the  ratio  between  the  wire  interval 
and  the  graduated  portions  of  the  rods  remained 
nearly  constant  the  purpose  intended  to  be  sub- 
served would  be  accomplished.  Thus,  when  a  line 
was  run  with  the  stadia  between  two  points  whose 
positions  were  rigidly  fixed  by  triangulation  and  the 
resulting  error  was  proportiofnately  distribut-ed,  suffi- 
ciently accurate  results  were  obtained,  much  more 
nearly  accurate  than  could  have  been  obtained  by 
chaining,  especially  after  certain  corrections  had 
been  applied. 

The  method  used  in  running  the  random  line  was 
as  follows: 

The  line  started  from  an  astronomic  azimuth,  the 
initial  point  being  on  a  high  ridge  and  marked  with 
a  large  signal.  This  signal  was,  when  possible,  used 
as  a  backsight,  the  instrument  being  transited  in  the 
direct  and  reversed  position  and  the  mean  of  the  two 
points  determined  for  the  foresight  being  adopted. 
Of  course  in  a  timbered  country  it  was  generally 
not  possible  to  see  the  backsights  for  any  great 
distance,  but  whenever  a  ridge  was  crossed  the 
trees  were  cut  out  (see  Pis.  IX  and  X)  and  a  new 
backsight  was  established.  In  addition,  frequent 
observations  for  astronomical  azimuth  were  made, 
and  thus  additional  checks  were  obtained.  If  any 
considerable  discrepancy  was  discovered  between 
the  astronomical  azimuth  and  the  instrumental  line, 
the  latter  was  rerun  in  order  to  obtain  a  satisfactory 
check.  Further,  the  line  was  connected  with  the  triangulation  and 
accurately  adjusted  thereto  in  azimuth  as  well  as  in  distance.  When 
the  line  was  adjusted  to  the  triangulation  it  was  apparent  that  the 
transit  man  had  introduced  into  his  work  a  decided  personal  equation, 
which  had  the  effect  of  constantly  swinging  his  line  in  azimuth  too  far 
to  the  westward,  as  will  appear  hereafter.  The  stadia  distances  were 
read  from  both  backsights  and  foresights,  so  that  the  length  of  each 
sight  was  obtained  in  duplicate,  one  distance  dex>ending  on  rod  No.  1 
and  the  other  on  rod  No.  2,  the  mean  being  adopted.     In  the  same 
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way  vertical  angles  were  checked  by  reading  backsights  and  fore- 
sights; and  thus  levels  were  carried  over  the  whole  line.  The  height 
of  the  instrument  above  the  ground  station  was  determined  at  each, 
point,  and  a  corresponding  height  was  sighted  on  the  stadia  rods.  This 
height  was  obtained  by  having  one  of  the  legs  of  the  tripod  marked 
to  tenths  of  a  foot  and  by  using  the  plumb  bob  as  a  measuring  line. 

The  magnetic  declination  was  read  at  each  transit  station. 

The  stadia  line  was  divided  into  four  sections: 

First  section.  This  section  extended  from  the  zero  of  the  random 
line,  namely,  the  summit  of  the  Bitterroot  Mountains,  to  transit  sta- 
tion 154,  and  was  controlled  by  connection  with  the  triangulation 
system  at  both  terminal  points.  At  the  summit  of  the  Bitterroot 
Mountain«  it  was  connected  by  traverse  with  the  triangulation  sta- 
tion Divide,  and  transit  station  154  was  located  directly  by  triangu- 
lation. The  distance  determined  by  stkdia  was  62,071  feet,  and  by 
triangulation  62,276  feet,  the  discrepancy  being  205  feet,  or  1  in  304. 
The  azimuth  <5orrection  in  this  section  was  found  to  be  0°  0'  33",  cor- 
responding to  a  swing  of  10  feet  to  the  east  in  the  random  line  at 
station  154  in  order  to  make  it  a  true  meridian  line. 

Second  section.  This  section  was  included  between  stations  154  and 
800.  Station  800  was  connected  by  a  short  traverse  with  the  triangu- 
lation station  Buckhorn.  The  distances  determined  by  stadia  and 
triangulation  were,  respectively,  228,014  and  228,734  feet,  the  dif- 
ference being  720  feet,  or  1  in  318.  The  azimuth  swing  at  station 
800  was  71  feet  to  the  east,  corresponding  to  an  angular  correction  of 
0°  01'  04". 

Third  section.  This  section  was  between  stations  800  and  949.  Sta- 
tion 949  was  located  directly  by  triangulation.  The  distance  by  stadia 
was  49, 132  feet  and  by  triangulation  49, 190  feet,  the  difference  being  58 
feet,  or  1  in  848.  The  swing  in  azimuth  at  station  949  amounted  to  12.5 
feet  td  the  east,  corresponding  to  an  angular  correction  of  0°  0'  52".  4. 

The  positions  of  transit  stations  0,  154,  800,  949,  and  1046  corre- 
spond approximately  to  those  of  monuments  92,  78,  23,  8,  and  0, 
respectively. 

Fourth  section.  This  section  closed  on  the  international  boundary, 
and  it  was  unfortunate  that  a  location  by  triangulation  could  not  be 
obtained  near  its  terminus,  but  the  nature  of  the  country  rendered 
such  a  location  impracticable,  there  being  no  elevated  points  near  by 
and  the  timber  being  very  tall  and  dense.  It  was  therefore  checked 
by  careful  steel-tape  measurements,  the  tape  being  held  horizontally 
under  a  constant  tension  of  about  15  pounds,  a  plumb  bob  being  used 
at  each  end.  This  section  extended  between  station  949  and  a  point 
45  feet  north  of  station  1046.  The  distance  by  stadia  was  33,103  feet 
and  by  steel-tape  measurement  33,219  feet,  the  discrepancy  being  116 
feet,  or  1  in  286. 

It  is  proper  to  add  that  there  are  two  small  corrections  which  should 
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have  been  applied  to  the  distance  obtained  and  used  on  this  section, 
one  being  that  for  reduction  to  sea  level,  amounting  to  —8  fcc^, 
and  the  other  that  for  rednctian  on  ^Mjiiiwiirt  gf  tape,  ^which,  after  com- 
parison with  the  United  States  Coast  and  Gteodetic  Survey  standard, 
was  found  to  be  +12  feet.  Thus,  theoretically,  the  monument  was 
placed  4  feet  too  far  north,  but  the  error,  compared  with  that  which 
might  result  from  unavoidable  station  error,  is  so  small  that  it  may 
be  considered  as  negligible. 

It  might  be  well  to  explain  what  is  meant  by  ^^ station  error."  It  is 
the  error  which  is  more  or  less  inherent  in  all  astronomic  determina- 
tions, being  caused  by  the  deviation  of  the  plumb  bob,  on  account  of 
vaiying  local  attractions,  from  the  true  vertical.  Its  existence  may 
be  detected  by  direct  measurements  between  two  astronomic  stations. 
Assuming  an  astronomic  location  to  be  made  at  Ay  a  connection  by 
triangulation  with  another  station.  By  and  the  position  of  B  thus 
deduced  from  that  of  A,  then  if  the  astronomic  position  of  £  is  deter- 
mined, the  discrepancy  between  the  astronomic  position  and  the  posi- 
tion determined  by  triangulation  from  A  represents  the  combined 
station  error.  Efforts  have  been  made  to  deduce  a  law,  based  on  the 
contour  and  density  of  adjacent  land  forms,  which  shall  define  the 
amount  of  attraction  affecting  the  plumb  bob  which  might  be  expected 
in  any  {>articular  case,  but  nothing  satisfactory  has  been  accom- 
plished, owing  principally  to  the  fact  that  it  is  impossible  to  give  an 
accurate  value  to  the  various  components  which  constitute  the  mass 
of  any  given  section  of  the  earth's  crust. 

The  following  table  gives  the  results  obtained  directly  from  the 
stadia,  and  which  were  used  in  reducing  the  random  line  to  the  true 
line,  both  in  distance  and  in  azimuth.  These  figures  do  not,  however, 
represent  the  degree  of  precision  obtained  by  the  stadia  in  measuring 
the  distances,  as  they  are  unaffected  by  any  corrections. 

Table  showing  diserepanoy  between  computed  and  measured  distances^  also  discrep- 
ancy in  azimuth. 


Sec- 
tlon. 

Sta- 
tiona. 

Com- 
d£tence. 

Stadia 
distance. 

Latitn- 

dinaldis- 

crep. 

ancy. 

Discrep- 
ancy. 

Lon^ritn- 
dinal 

ancy, 

random 

line  west 

of  troe 

line. 

Discrep* 
ancy. 

Mean  an 

gular 
error  in 
azimuth. 

1 
2 
8 

0-164 
IM-^OO 
80(MM0 

Ftet 

82.276 

228,784 

40.190 

Feet 
82,071 
228,014 
40,182 

Feet 
806 
780 

68 

Iin804 
1  in  818 
lin848 

Feet 
10 
71 
12.6 

line,  288 
1  in  8,222 
1  in  8. 827 

o  /    // 
0088 
0104 
0068 

The  distances  measured  by  the  stadia  should  be  corrected  before  any 
satisfactory  comparison  can  be  made  with  the  computed  distances  for 
the  purpose  of  testing  the  accuracy  of  the  stadia  work. 

Two  conditions  will  be  considered.    The  first  tSgit^e^C^SS^jH^® 
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supposition  that  the  rods  were  graduated  arbitrarily  into  regular 
divisions,  which  were  sufficiently  small  to  admit  of  reading  distances 
approximately  to  a  foot,  and  that  the  stadia  wires  were  set  at  some 
fixed  interval.  The  fact  that  the  rods  were  actually  graduated  so  as 
to  be  read,  as  nearly  as  might  be,  to  feet,  tenths,  and  hundredths, 
and  that  the  wire  interval  was  approximate  in  the  ratio  of  1  to  100, 
does  not  enter  atiall  into  the  theory  of  this  condition.  In  fact  the 
rod  might  be  graduated  in  any  systematic  manner  and  the  wires 
placed  at  any  fixed  interval  without  affecting  the  results  after  the 
proper  corrections  had  been  applied.  An  analogous  case  would  be 
one  in  which  certain  distances  were  measured  with  a  chain  or  tape  the 
exact  length  of  which  was  not  known  at  the  time  the  measurement 
was  made  but  which  was  afterwards  determined  and  the  correction 
applied.  The  tape  might  prove  to  be  99  feet  in  length,  but  this  would 
not  affect  the  ultimate  results  after  proper  allowance  had  been 
made.  The  fourth  section  of  the  boundary  line  furnished  a  means 
by  which  the  relation  between  the  distances  determined  by  the  stadia 
and  careful  measurements  with  a  steel  tape,  in  other  words,  the  stadia 
factor,  might  be  ascertained. 

Table  of  comparisons  of  stadia  and  steel-tape  measurements  from  transit  statUm 
949  (post  S)  to  the  international  boundary  (post  0) ,  section  4, 


Location. 

Steel  tftpe. 

StadJa. 

Difference. 

Discrepancy. 

Station  949 

Feet 
0 

4,618.6 

8,606 
18,760.5 
18,148.3 
23,596.2 
27,158 
31,106 
33,219 

Feet. 
0 

4,601.5 

8,572 
18,698 
18,077 
23,512 
27,062.5 
81,000 
33,103 

Feet. 
0 
17.1 
34 
62.5 
71.3 
84.2 
90.5 

106 

116 

1  in  270 
1  in  253 
1  in  220 
1  in  254 
1  in  280 
1  in  300 
1  in  293 
1  in  286 

P08t7 

Pc«t6 

P06t5 

Poet4 

P08t3 

P08t2 

Postl 

PostO 

An  inspection  of  the  foregoing  table  will  develop  the  fact  that  the 
ratio  existing  between  the  results  from  the  steel-tape  and  the  stadia 
measurements  is  fairly  constant.  The  steel-tape  measurements  were 
carefully  made  with  a  lOO-foot  steel  tape,  under  conditions  approxi- 
mating those  under  which  the  other  portions  of  the  line  were  meas- 
ured independently  by  the  stadia,  except  that  the  surface  was  probably 
not  so  broken  and  the  change  of  elevation  not  so  great,  thus  favoring 
the  accuracy  of  the  tape  measurement.  The  steel  tape  was  after- 
wards compared  with  the  United  States  Coast  and  Geodetic  Survey 
standard,  and  the  values  in  the  table  are  affected  by  a  small  correc- ' 
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tion  necessary  to  reduce  them  to  the  standard.  Thus  the  comparison 
may  be  considered  as  determining  the  stadia  factor,  or  the  amount  by 
which  each  stadia  distance  should  be  corrected  in  order  to  reduce  it 
to  a  true  measurement. 

It  appears  from  the  table  that  in  a  distance  of  33,219  feet  the  stadia 
measurement  was  33,103  feet,  or  a  difference  of  116  feet,  which  cor- 
responds to  1  in  286;  this  correction  to  be  added  to  the  stadia  results. 

It  might  be  argued  that  it  would  be  preferable  to  obtain  the  stadia 
factor  by  direct  comparison  with  the  computed  lengths  of  the  lines  in 
sections  1,  2,  and  3;  and  so  it  would  if  the  rods  were  to  be  used  for 
other  purposes,  but  for  the  present  purpose,  which  is  to  make  a  com- 
parison between  the  computed  distances  and  the  direct  stadia  meas- 
urements, the  other  method  is  adopted. 

Table  showing  discrepancies  between  stadia  distances  corrected  for  stadia  factor 

and  computed  distances. 


Section. 

Stations. 

Stadia  dis- 
tance 
reduced  to 
mean 

aea  leveL 

CoTPec- 
tion  for 

stadia 
factor,! 

in  286. 

Corrected 

stadia 
dlntanoe. 

Computed 
distance. 

Discrep- 
ancy; add 
to  stadia 
distance. 

DiscreiMuicy. 

1.. 

2 

3 

0-164 
154-800 
800-949 

FetL 

62,061 

227,967 

49,119 

Feet. 
+217 

4-797 
+172 

Feet. 

62,278 

228,764 

49,291 

Feet 

62,276 

228,734 

49,190 

Feet, 

—  2 

—  80 
—101 

lin  31, 189 
lin    7,625 
lin       488 

A  combination  of  the  figures  in  the  foregoing  table  indicates  that 
in  a  total  distance  of  340,200  feet,  or  about  65  miles,  there  was  an 
apparent  error  of  133  feet,  or  1  in  about  2,565.  It  would  not,  of  course, 
be  proper  to  claim  any  such  accuracy  for  the  stadia  work,  and  in 
fact  the  figures  themselves  do  not  justify  such  a  claim,  as  the  range 
between  them  is  too  great  to  admit  of  any  general  deduction  from  the 
three  combined  results.  For  the  purposes  of  this  discussion  it  would 
haye  been  better  if  the  line  could  have  been  divided  into  more  numer- 
ous sections  and  if  more  than  one  comparison  for  the  determination 
of  the  stadia  factor  could  have  been  made. 

A  second  condition  is  represented  by  the  supposition  that  the  rods 
were  originally  accurately  subdivided  so  as  to  read  to  feet,  tenths, 
and  hundredths  and  that  the  stadia  wires  were  at  a  fixed  interval  of 
1  to  100.  A  correction  inherent  to  this  condition,  from  the  theory  of 
stadia  measurement,  is  that  oi  f+  c,  /  corresponding  to  the  distance 
from  the  plane  of  the  cross  wires  to  the  objective,  and  c  being  the 
distance  from  the  center  of  the  instrument  to  the  objective.  In  order 
to  obtain  a  correct  distance  the  measurement  should,  then,  be  from  a 
point  which  is  /-|-c,  or,  in  the  instrument  used,  0.95  feet,  ahead  of 
the  center  of  the  transit.  In  other  words,  this  amount  should  be 
added  to  the  distance  obtained  at  each  transit  station.      r^^^^T.> 
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Table  showing  discrepancies  between  stadia  distances  affected  by  '*/+  c  *'  correction 

and  computed  distances. 


Sec- 
Uon. 

Stftttons. 

Stadia  dis- 
tance PO- 
dncedto 
mean  sea 
leyeL 

Correc- 
tion for 
f+c. 

Corrected 
distance. 

Computed 
dlstuice. 

DiMsrep- 
ancy  aad 
to  stadia 
distance. 

Discrepancy. 

1... 
2... 
8... 
4... 

0-    154 
154-    800 
800-    949 
949-1,046 

F^et. 
62,061 
227,967 
49,119 
88,058 

Feet. 
+146 
+614 
+142 
+  92 

Feet. 
62,207 
228,581 
49,261 
88,150 

Feet. 
62,276 
228,734 
49,190 
88,174 

'    Feet. 
+  69 
+158 
-  71 
+  24 

lin      903 
lin  1,495 
lin     698 
lin  1,381 

The  mean  discrepancy  for  the  whole  distance  is  176  feet,  or  1  in 
2,133.  This,  it  will  be  observed,  approximates  that  obtained  after 
application  of  the  stadia-factor  correction. 

The  results  from  the  application  of  the  /+  c  correction  serve  to 
indicate  that  the  rod  was  graduated  approximately  correctly,  as  in- 
tended, and  the  stadia  wires  were  fixed  so  as  to  read  distances  on  the 
rod  approximately  in  the  proportion  of  1  to  100.  As  the  stadia-factor 
correction  was  systematic,  the  results  obtained  for  distances  along 
the  boundary  line  b}''  a  direct  adjustment  of  the  original  stadia  dis- 
tances to  fit  the  triangulation  exactly  correspond  to  those  which  would 
have  been  obtained  if  the  stadia-factor  correction  had  been  first  applied 
and  the  remaining  discrepancy  afterwards  adjusted  to  the  triangula- 
tion. 

The  only  check  obtained  with  reference  to  vertical  distances  or 
measurements  of  height  is  that  furnished  by  the  portion  of  the  line 
between  the  Northern  Pacific  and  Great  Northern  railroads.  Along 
the  former  road  is  a  line  of  precise  levels  run  by  the  United  States 
Geological  Survey  from  a  mean  sea-level  connection  at  Tacoma,  Wash- 
ington. The  stadia  line  was  connected  with  a  bench  mark  of  the  pre- 
cise levels,  and  this  bench  mark  is  the  datum  upon  which  the  elevation 
of  the  stadia  line  is  based.  The  profile  of  the  Great  Northern  Railway 
adjusted  to  the  United  States  Geological  Survey  precise  levels  fur- 
nished an  elevation  at  Leonia  to  which  the  stadia  line  was  joined. 
The  resulting  discrepancy  was  73  feet,  which  is  greater  than  might 
reasonably  be  expected,  but  it  is  possible  that  some  of  the  error  may 
be  in  the  railroad  profile. 

The  details  relating  to  the  profile  of  the  boundary  line  between 
these  two  railroads  are  as  follows:  Sum  of  horizontal  components, 
201,188  feet;  sum  of  vertical  components,  42,700  feet;  discrepancy 
in  closure,  73  feet;  discrepancy  referred  to  horizontal  components 
equals  1  in  2,756;  discrepancy  referred  to  vertical  components  equals 
1  in  585. 

Extensive  and  careful  experiments  with  the  stadia  were  made  by  the 
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Boundary  Commission  engaged  in  the  survey  and  re-marking  of  the 
boundary  between  the  United  States  and  Mexico  west  of  the  Rio 
Grande;  and  as  the  conclusions  reached  so  nearly  correspond  to  those 
arrived  at  in  connection  with  the  Idaho-Montana  line,  the  following 
quotations  are  made: 

The  method  by  stadia  is  cheap  and  rapid ;  requires  less  cutting  than  that  by  chain ; 
is  carried  on  under  the  eye  of  an  instrument  man,  presumably  of  a  high  order  of 
intelligence;  gives  heights  and  angles,  and  enables  objects  to  be  located  from  the 
line  which  is  being  measured;  is  ordinarily  more  accurate  than  the  chain,  and 
can  be  successfully  used  where  the  chain  can  not  be,  experience  on  this  survey 
having  shown  that  the  stadia  lines  over  mountains,  hills,  and  canyons  were  more 
accurate  than  those  on  level  plains  and  wide  valleys.    *    *    * 

In  view  of  this  proof  of  the  inevitable  change  in  the  value  of  the  interval,  the 
common  practice  of  painting  a.  rod  to  correspond  with  the  stadia  interval  of  a  oe]> 
tain  hour  and  day  and  then  continuing  the  use  of  such  rod  unchecked  and 
nnchanged  during  the  widely  different  seasons  of  this  country  oftentimes— in 
fact,  for  many  years  at  a  time— is  seen  to  be  inviting  the  large  systematic  error 
which  almost  without  exception  characterizes  such  work.  If  this  evidence  be 
taken  to  prove  the  fact  that  even  so-called  fixed  stadia  wires  actually  change  their 
relative  x>ositionB,  or,  what  amounts  to  the  same  thing,  appear  to  change  on  account 
of  the  influence  of  differential  refraction  at  different  seasons,  then  the  present 
method  of  painting  the  rod  to  correspond  with  the  determined  interval  is  objec- 
tionable because  of  the  cost  of  regraduating  and  repainting  the  rod  to  correspond 
to  such  change  in  interval.  A  method  entirely  free  from  this  objection  of  cost, 
and  one  which  the  writer  has  found  to  stand  every  test  during  several  years  of 
field  use.  is  that  which  uses  rods  divided  into  true  units  of  feet,  yards,  or  meters 
and  employs  an  interval  factor  in  the  computation  of  distances.  With  this  system 
a  change  in  the  interval  simply  means  the  loss  of  an  hour's  time  in  the  preparation 
of  a  new  table  for  reduced  or  true  distances  corresponding  to  any  rod  reading. 

MONUMENTS. 

The  monuments  used  along  the  meridional  portion  of  the  line  are 
of  two  kinds — stone  and  iron.  The.  stone  monuments  are  of  granite, 
6  feet  in  length  and  10  inches  sqaar<^  undressed  except  for  spaces 
sufficient  to  permit  cutting  the  words  "Idaho"  and  "Montana,"  on 
opposite  sides.  These  monuments  are  placed  in  the  more  prominent 
localities,  and  are  monolithic  in  all  cases  where  it  was  possible  to 
transport  them  in  one  mass  to  the  proper  position;  otherwise  they 
were  cut  into  ten  sections,  so  that  they  could  be  carried  on  pack 
mules,  and  were  bolted  and  cemented  together  when  established  in 
place.  The  monuments  at  the  international  boundary  and  at  the 
summit  of  the  Bitterroot  Mountains,  these  being  the  terminal  points 
of  the  meridional  portion  of  the  line,  are  of  stone  made  from  sections, 
as  described,  and  monoliths  are  placed  near  the  points  at  which  the 
boundary  line  crosses  the  Northern  Pacific  and  Great  Northern  rail- 
ways. (See  PI.  Vn.)  The  iron  monuments  are  hollow  posts  of 
wrought  iron,  6  feet  in  length  and  about  4  inches  in  outer  diameter, 
covered  with  a  coat  of  asphaltum  tar.     At  the  bottom  they  are  flared 
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to  a  width  of  12  inches,  to  insure  more  secare  planting.  TheHe 
posts  are  set  to  a  depth  of  3  feet  below  the  surface  of  the  ground,  3 
feet  remaining  above  ground,  and  a  conical  mound  of  earth  being 
raised  around  them  to  a  height  of  2  feet.  On  the  tops  of  the  posts 
are  riveted  bronze  caps,  on  which  is  cut  appropriate  lettering,  and 
the  number  of  the  monument  and  the  distance  (in  miles)  from  the 
international  boundary  are  stamped  in  large  figures.  (See  PI.  YIII.) 
In  addition  to  the  four  stone  monuments  referred  to,  eighty-nine  iron 
monuments  were  placed.  The  sites  for  the  monuments  were  chosen 
with  reference  to  the  topographic  features  of  the  country,  instead  of 
being  placed  at  even  miles,  as  has  usually  been  the  custom  on  bound- 
ary lines,  but  there  are  few  intervals  greater  than  a  mile  between  the 
monuments,  the  average  interval  being  ^ibqut  three-fourths  of  a  mile. 
They  were  placed  generally  on  summits,  or  near  streams,  roads,  or 
trails,  and  so  as  to  be  intervisible  when  possible.  Between  the  monu- 
ments the  line  is  thoroughly  cut  out,  and  adjacent  trees  are  blazed,  so 
that  it  can  be  readily  recognized  in  any  locality. 

The  stone  monuments  were  quarried  at  Medical  Lake,  Washington, 
and  cost  $14.50  apiece  delivered  at  the  railroad  station  nearest  the 
point  at  which  they  were  established.  The  iron  posts  were  made  in 
St.  Louis,  and  cost  $2.08i  delivered  to  the  United  States  quartermaster 
at  St.  Louis. 

Previous  to  the  work  herein  referred  to  no  attempt  had  ever  been 
made  to  locate  and  mark  the  Idaho-Montana  boundary  line,  but  the 
engineers  of  the  Northern  Pacific  and  Great  Northern  railways  had 
estimated  the  points  at  which  it  crossed  their  tracks  and  established 
marks  arccording  to  this  estimation.  The  accepted  crossing  on  the 
Northern  Pacific  was  found  to  be  about  one-fourth  of  a  mile  west  of  the 
true  line  and  that  of  the  Great  Northern  about  1  mile  east  of  the  true 
line  along  the  railway  track,  but  only  about  a  half  mile  east  thereof  in 
direct  longitude.  Kootenai  Counj;y,  Idaho,  spent  a  considerable  sum 
of  money  in  grading  a  road  ap  the  mountain  from  Leonia  toward 
Sylvanite,  which,  when  the  boundary  line  was  located  soon  after,  was 
found  to  be  in  Flathead  County,  Montana. 

Each  monument  is  witnessed  by  pits  and  mounds  wherever  practi- 
cable, the  pits  being  dug  across  the  line  distant  4  feet  north  and  south 
of  the  post,  and  the  mounds  being  4  feet  east  and  west  thereof.  The 
dimensions  of  the  pits  are  3  by  2  by  li  feet,  and  the  mounds  were 
constructed  from  the  excavated  material.  The  monuments  are  fur- 
ther witnessed,  usually  by  four  blazed  bearing  trees,  one  in  each  quad- 
rant. The  two  trees  in  Idaho  at-  post  48,  f or'instance,  were  deeply 
engraved  "Idaho  P.  48  B.  T.,"  and  the  two  trees  in  Montana  were 
marked  in  a  corresponding  manner.  (See  PI.  IX. )  Under  each  monu- 
ment was  placed  about  a  quart  of  charcoal.  In  the  notes  the  distance 
and  bearing  to  the  witness  trees  were  marked  and  the  trees  described. 
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Complete  copies  of  these  notes  can  be  found  in  the  offices  of  the  Geo- 
logical Survey  and  the  General  Land  Office  in  Washin^n  and  of  the 
surveyors-general  in  Idaho  and  Montana. 

A  general  description  of  the  monuments  is  given  below.  The  fig- 
ures followed  by  the  letter  ''M"  indicate  the  distance  in  miles  and 
hundredths  of  a  mile  from  the  initial  monument. 

Initial  monument:  Stone  masonry  monument,  6  feet  long,  10  by  10 
inches  square,  consisting  of  ten  sections  cemented  and  bolted  together. 
An  aluminum  bench-mark  tablet  is  set  with  cement  in  the  top  of  the 
monument  stamped  ''  1899,  Elev.  4500."  The  monument  stands  amid 
tall,  dense  timber  on  west  slope  of  ridge,  about  a  half  mile  east  of 
creek. 

1.  Iron  post,  stamped  *'0.40  M.,"  on  west  slope  of  ridge,  amid  tall, 
dense  timber. 

2.  Iron  post,  stamped  "  1.15  M.,"  on  west  slope  of  ridge,  amid  tall, 
dense  timber. 

3.  Iron  post,  stamped  "1.82  M.,"  on  west  slope  of  ridge,  amid  tall, 
dense  timber. 

4.  Iron  post,  stamped  "2.85  M.,"  on  top  of  a  ridge  making  out  from 
the  west  slope  of  the  main  ridge,  amid  tall,  dense  timber. 

5.  Iron  post,  stamped  "3.68  M.,"  between  two  branches,  30  feet 
apart,  of  a  small  creek  flowing  west,  about  a  half  mile  east  of  the 
junction  of  said  creek  with  a  creek  flowing  north,  amid  dense  timber. 

6.  Iron  x>ost,  stamped  "4.66  M.,"  30  feet  south  of  a  creek  flowing 
west  and  about  one-fourth  mile  east  of  the  junction  of  said  creek  with 
a  creek  flowing  north,  amid  dense  timber. 

7.  Iron  post,  stamped  "5.415  M.,"  amid  dense  timber,  300  feet  south 
of  a  small  creek  flowing  west,  and  about  one- fourth  mile  east  of  creek 
flowing  northwest. 

8.  Iron  x)ost,  stamped  "6.295  M.,"  2.5  miles  north  of  the  Buckhorn 
mine,  on  bare  grassy  ridge,  100  feet  east  of  edge  of  green  timber.  A 
lone  fir  tree  stands  200  feet  east  of  the  post. 

9.  Iron  post,  stamped  "6.825  M.,"  If  miles  north  of  the  Buckhorn 
mine,  amid  heavy  flr  timber,  on  west  slope  of  high  timbered  ridge. 

10.  Iron  post,  stamped  "7.53M.,"1  mile  north  of  the  Buckhorn  mine, 
on  top  of  ridge,  amid  fir  timber. 

11.  Iron  post,  stamped  "8.21  M.,"  in  north  end  of  basin,  at  south 
edge  of  green  timber,  100  feet  east  of  foot  of  slope. 

12.  Iron  post,  stamped  "8.61  M.,"  on  top  of  bare  ridge,  a  half  mile 
east  of  the  Buckhorn  cabins. 

13.  Iron  post,  stamped  "9.03  M."  (post  should  have  been  stamped 
"9.00  M."),  on  top  of  bare  rocky  ridge,  a  half  mile  south  of  the  Buck- 
horn mines,  about  600  feet  southeast  from  the  highest  point  on  the 
ridge. 

U.  Iron  i)06t,  stamped  "9.505  M."  (post  should  have  been  stamped 
Bull.  170 4 
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"9.47  M."),  on  south  edge,  about  halfway  between  the  top  of  ridge 
and  creek,  on  a  small  secondary  ridge  bearing  S.  60°  \V.,  amid  scat- 
tering fir  timber,  just  north  of  an  open  space. 

15.  Iron  post,  stamped  *' 10.16  M.,"  amid  dense  timber,  on  south 
bank  of  a  creek  flowing  west,  about  330  feet  north  of  another  creek 
flowing  in  same  direction. 

16.  Iron  post,  stamped  "11.005  M.,"  amid  heavy  timber,  on  toi)  of 
a  ridge  on  main  west  slope. 

17.  Iron  post,  stamped  "11.49  M.,"amid  dense  timber,  on  top  of 
high  ridge  bearing  west. 

18.  Iron  post,  stamped  "12.12  M.,"  on  top  of  a  heavily  timbered 
ridge  south  of  creek  in  deep  ravine,  and  a  half  mile  east  of  creek 
flowing  northwest. 

19.  Iron  post,  stamped  "12.915  M.,"  20  feet  north  of  creek  flowing 
northwest,  about  1  mile  north  of  Windy  Pass  trail. 

20.  Iron  post,  stamped  "  13.70  M.,"  on  top  of  timbered  ridge,  30  feet 
south  of  Windy  Pass  trail,  three-fourths  of  a  mile  north  of  Skin  Creek. 

21.  Iron  post,  stamped  "14.40  M.,"  on  top  of  north  bank,  100  feet 
distant  from  Skin  Creek,  amid  heavy  timber. 

22.  Iron  post,  stamped  "  14.86  M.,"  IJ  miles  north  of  summit  of  Yak 
Mountain,  a  half  mile  south  of  Skin  Creek,  on  top  of  heavily  timbered 
ridge  bearing  northeast. 

23.  Iron  post,  stamped  "15.62  M.,"  a  half  mile  north  of  summit  of 
Yak  Mountain,  on  rocky  ridge  one-fifth  of  a  mile  northeast  from  Buck- 
horn  triangulation  station,  amid  scattering  fir  timber. 

24.  Iron  post,  stamped  "16.215  M.,"  10^  miles  north  of  Leonia,  on 
summit  of  Yak  Mountain,  30  feet  east  of  the. highest  point  of  the 
right-hand  peak  of  three  which  are  on  tlie  northwest  end  of  the  range 
as  seen  from  the  vicinity  of  Leonia.  A  signal  tree  stands  32  feet  south 
and  2  feet  east  of  the  post.  This  post  is  visible  from  the  whole  sur- 
rounding country. 

251-  Iron  post,  stamped  "16.81  M.,"  9i  miles  north  of  Leonia,  amid 
heavy  timber,  on  slope  of  Yak  Mountain,  0.6  mile  south  of  the  summit. 

26.  Iron  post,  stamped  "17.50  M.,"  9.1  miles  north  of  Leonia,  on 
top  of  a  heavily  timbered  east-west  ridge,  on  slope  of  Yak  Mountain. 

27.  Iron  post,  stamped  "18.05  M.,"  8^^  miles  north  of  Leonia,  one- 
fourth  of  a  mile  north  of  Curly  Creek,  on  the  south  edge  of  a  bench, 
at  southern  edge  of  thick  growth  of  small  pines. 

28.  Iron  post,  stamped  "  19.06  M.,"  7^  miles  north  of  Leonia,  1  mile 
north  of  Kinzie's  ranch,  at  foot  of  mountain  2  miles  west  of  Cross 
triangulation  station,  one-fifth  of  a  mile  north  of  Kingsley  Creek, 
amid  heav}'^  timber. 

29.  Iron  post,  stamped  "19.79  M.,"  6 J  miles  north  of  Leonia,  amid 
heavy  timber,  300  feet  north  of  edge  of  meadow  at  Kinzie's  ranch  and 
10  feet  north  of  trail  leading  northwest  from  that  ranch. 

30.  Iron  i)ost,  stamped  "20.40  M.,"  6.1  miles  north  of  Leonia.  one- 
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fourth  of  a  mile  north  of  Newton's  house,  at  north  end  of  meadow, 
where  a  large  spring  comes  out,  10  feet  south  of  wagon  road,  200  feet 
west  of  foot  of  hill. 

31.  Iron  post,  stamped  ^'  21.22  1^.,"  5.4  miles  north  of  Leonia,  a  half 
mile  south  of  Newton's  house,  at  southeast  corner  of  large  meadow, 
at  west  edge  of  timber,  and  75  feet  east  of  Curly  Creek. 

32.  Iron  post,  stamped  "  21.73  M.,"  4.9  miles  north  of  Leonia,  about 
1  mile  north  of  Lang's  ranch,  500  feet  south  of  Curly  Creek,  and  10 
feet  north  of  wagon  road. 

33.  Iron  post,  stamped  '^22.23  M.,"  4.4  miles  north  of  Leonia,  0.3 
mile  north  of  where  the  line  crosses  a  valley  just  west  of  Lang's  ranch, 
amid  heavy  timber  on  side  hill,  about  midway  between  valley  on  the 
west  and  top  of  hill  on  the  east. 

34.  Iron  post,  stamped  *' 23.12  M.,"  3.5  miles  north  of  Leonia,  0.2 
mile  south  of  where  the  boundary  line  crosses  Curly  Creek,  amid 
heavy  timber  on  west  slope,  about  600  feet  east  of  Curly  Creek. 

35.  Iron  post,  stamped  ^'24.10  M.,"  2.5  miles  north  of  Leonia,  on 
top  of  a  ridge  bearing  N.  30°  E.,  where  the  line  ascends  from  Curly 
Creek  bottom,  amid  dense  timber. 

36.  Iron  x>ost,  stamped  "24.965  M.,"  1.7  miles  north  of  Leonia,  on 
high  ground,  0.2  mile  north  of  Lime  Creek. 

37.  Iron  post,  stamped  **  25.79  M.,"  0.9  mile  north  of  Leonia,  10  feet 
south  of  wagon  road,  amid  heavy  timber. 

38.  Iron  post,  stamped  "26.14  M.,"  a  half  mile  north  of  Leonia,  on 
top  of  east  bank  of  Kootenai  River,  180  feet  above  surface  of  water. 

39.  Stone  monument,  6  feet  by  10  inches  by  10  inches,  with  an  alu- 
minum bench-mark  tablet,  stamped  "^6.64  M.,"  cemented  in  its  top, 
located  at  Leonia,  near  foot  of  hill  west  of  Great  Northern  Railway 
monument;  bears  S.  5°  W.,  584  feet  distant  from  depot  chimney.  (See 
PL  XI,  A.) 

40.  Iron  post,  stamped  "27.45  M.,"  0.9  mile  south  of  Leonia,  at 
north  edge  of  lai^e  timber  and  at  south  edge  of  brush,  on  steep  east 
slope. 

41.  Iron  post,  stamped  "28.215  M.,"  1.6  miles  south  of  Leonia,  on 
flat  amid  heavy  timber  and  dense  underbrush,  a  half  mile  southwest 
of  the  Keeler  cabins. 

42.  Iron  post,  stamped  "29.115  M.,"  2.6  miles  south  of  Leonia,  0.3 
mile  south  of  a  creek  flowing  east  and  0.4  mile  north  of  a  creek  flow- 
ing southeast  into  Star  Creek,  on  top  of  a  ridge  bearing  S.  45°  E., 
amid  thick  small  pines.     (See  PL  X.) 

43.  Iron  post,  stamped  "30.03  M.,"  3.4  miles  south  of  Leonia,  on  top 
of  south  bank  of  deep  ravine,  one-fifth  of  a  mile  west  of  where  it  joins 
a  creek  flowing  southeast;  amid  heavy  timber. 

44.  Iron  post,  stamped  "  31.03  M.,''  4.4  miles  south  of  Leonia,  1  mile 
north  of  Star  Creek,  amid  heavy  timber,  on  small  ridge  200  feet  north 
of  small  stream  flowing  east.  ^  , 

Digitized  by  VjOOQIC 


52^  SURVEY   OF   IDAHO-MONTANA   BOUNDARY   LINE.        [bull.  170. 


• 


45.  Iron  post,  stamped  "32.17  M.,"  5.5  miles  south  of  Leonia,  200 
feet  south  of  Star  Creek,  a  half  mile  below  the  mouth  of  a  creek  which 
empties  into  Star  Creek  from  the  southwest,  about  600  feet  above 
the  mouth  of  a  ravine  which  enters  Star  Creek  from  the  southeast, 
and  about  50  feet  higher  than  the  bed  of  creek;  amid  large  timber. 

46.  Iron  post,  stamped  "33.01  M.,"  6.4  miles  south  of  Leonia,  0.9 
mile  south  of  Star  Creek,  amid  large  scattering  pine  trees  and  dense 
small  pines,  on  top  of  an  east-west  ridge  about  midway  between  Star 
Creek  on  the  west  and  the  top  of  high  ridge  on  the  east. 

47.  Iron  post,  stamped  "33.74  M.,"  7.2  miles  south  of  Leonia,  on 
steep  slope  draining  west  into  Star  Creek,  150  feet  north  of  a  small 
stream  bearing  N.  45°  E.,  amid  dead  and  scattering  live  timber. 

48.  Iron  post,  stamped  "34.755  M.,"  8.2  miles  south  of  Leonia,  on 
top  of  high  timbered  ridge,  bearing  SW.-NE.,  which  forms  the 
divide  between  Star  and  Callahan  creeks.  A  line  20  feet  in  width 
was  cut  in  the  timber  and  can  be  seen  from  the  summit  of  Tak 
Mountain  and  intermediate  points  to  the  north  and  from  the  summit 
of  the  Cabinet  Mountains  and  intermediate  points  to  the  south.  (See 
PI.  IX.) 

49.  Iron  post,  stamped  "35.37  M.,"  3.4  miles  north  of  west  fork  of 
Callahan  Creek,  on  top  of  a  heavily  timbered  ridge  bearing  east-west, 
about  a  half  mile  east  of  the  junction  of  said  ridge  with  the  main 
ridge,  the  point  of  junction  being  the  highest  point  on  the  main  ridge. 

60.  Iron  post,  stamped  "36.31  M.,"  2.5  miles  north  of  the  west  fork 
of  Callahan  Creek,  on  top  of  a  timbered  ridge  bearing  NW.-SE., 
about  1,000  feet  northwest  of  a  trapper's  cabin,  in  saddle  on  said 
ridge. 

51.  Iron  post,  stamped  "  36.86  M.,"  2  miles  north  of  the  west  fork  of 
Callahan  Creek,  on  west  point  of  ridge,  amid  dead  and  scattering  live 
trees  about  one-fourth  of  a  mile  west  of  top  of  high  ridge  bearing 
east. 

52.  Iron  post,  stamped  "  37.52  M.,"  1.3  miles  north  of  the  west  fork 
of  Callahan  Creek,  on  top  of  a  bare  ridge  bearing  southeast,  about 
halfway  between  the  top  of  the  ridge  on  the  west  and  a  deep  ravine 
on  the  east. 

53.  Iron  post,  stamped  "38.57  M.,"  0.25  mile  north  of  the  west  fork 
of  Callahan  C^reek,  one-fourth  of  a  mile  west  of  a  deep  ravine  from 
the  north,  on  point  of  ridge  bearing  southeast,  amid  scattering  trees 
and  brush. 

5^.  Iron  post,  stamped  "39.59  M.,"  on  top  of  high  timbered  ridge 
between  the  west  and  main  forks  of  Callahan  Creek. 

55.  Iron  post,  stamped  "40.51  M.,"in  Callahan  Creek  bottom,  50 
feet  west  of  bank  of  creek  and  just  east  of  the  old  Lightning  Creek 
trail,  amid  large,  dense  timber. 

56.  Iron  post,  stamped  "41.51  M.,"  1  mile  south  of  Callahan  Creek 
on  high,  flat  ridge  bearing  nearly  eastr-west,  amid  tall  timber. 
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57.  Iron  post,  stamped  "42.35  M.,"  1.8  miles  south  of  Callahan 
Creek  on  top  of  timbered  ridge  bearing  NE.-SW. 

58.  Iron  post,  stamped  "43.50  M.,"  on  top  of  high-timbered  ridge 
which  forms  the  divide  between  Callahan  and  Keeler  creeks,  near  the 
head  of  the  east  fork  of  Callahan  Creek. 

59.  Iron  post,  stamped  "44.16  M.,"  on  point  of  ridge  between  and 
about  300  feet  west  from  the  junction  of  two  gulches  which  form  the 
north  branch  of  Keeler  Creek,  amid  dense  timber. 

60.  Iron  post,  stamped  "44.72  M.,"  on  top  of  heavily-timbered  ridge 
bearing  S.  60°  E.,  between  two  forks  of  Keeler  Creek. 

61.  Iron  post,  stamped  "45.10  M.,"  in  deep  canyon,  50  feet  south 
of  the  west  fork  of  Keeler  Creek,  amid  heavy  timber. 

62.  Iron  post,  stamped  "46.01  M.,"  on  top  of  high  east-west  tim- 
bered ridge  between  two  west  forks  of  Keeler  Creek. 

63.  Iron  post,  stamped  "46.68  M.,"  amid  heavy  timber  on  top  of 
bench  600  feet  north  and  about  100  feet  above  the  west  fork  of  Keeler 
Creek,  about  a  half  mile  west  of  the  junction  of  the  west  fork  with 
the  main  branch  of  that  creek. 

64.  Iron  post,  stamped  "47.78  M.,"  150  feet  north  and  40  feet  above 
Keeler  Creek,  which  bears  N.  30°  E.,  nearly  opposite  the  mouth  of  a 
(»nyon  in  the  cliffs  on  east  side  of  creek,  at  the  east  edge  of  timber. 

65.  Iron  post,  stamped  "48.67  M.,"  2.35  miles  north  of  the  east  fork 
of  Lightning  Creek,  on  top  of  the  east-west  rocky  ridge  which  forms 
the  divide  between  Keeler  and  Lightning  creeks,  about  400  feet  west 
of  a  saddle  and  100  feet  east  of  a  hump  on  the  ridge. 

66.  Iron  i)08t,  stamped  "49.54  M.,"  1.5  miles  north  of  the  east  fork 
of  Lightning  Creek,  on  top  of  a  grassy  east-west  ridge,  about  600  feet 
east  of  a  peak  where  the  ridge  joins  a  north-south  ridge,  amid  scat- 
tering fir  trees. 

67.  Iron  post,  stltmped*" 50.09  M.,"  0.9  mile  north  of  the  east  fork 
of  Lightning  Creek,  at  the  top  of  slope,  in  top  of  rocks  on  southeast 
end  of  a  ridge. 

68.  Iron  post,  stamped  "50.99  M.,"  on  bench  435  feet  north  of  the 
east  fork  of  Lightning  Creek  and  about  200  feet  higher  than  the 
creek,  amid  heavy  timber  nearly  opposite  the  mouth  of  a  ravine  on 
south  side  of  creek. 

69.  Iron  post,  stamped  "51.85  M.,"  on  top  of  high  i*ocky  ridge 
between  two  east  forks  of  Lightning  Creek,  in  top  of  rock  ledge. 

70.  Iron  post,  stamped  "52.725  M.,"  10  feet  south  of  the  east  fork 
of  Lightning  Creek,  amid  large  timber. 

71.  Iron  x)ost,  stamped  "53.21:  M.,"  a  half  mile  south  of  the  east 
fork  of  Lightning  Creek,  1  mile  north  of  summit  of  Cabinet  Moun- 
tains, on  top  of  ridge  bearing  N.  15°  E.,  amid  scattering  pine  and  fir 
trees. 

72.  Iron  post,  stamped  "54.22  M.,"  on  summit  of  Cabinet  Moun- 
tains, between  the  head  waters  of  East  Lightning  and  West  Blue 
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creeks,  about  1,000  feet  northeast  from  a  peak,  at  west  edge  of  small 
fir  trees  and  grass,  where  rocks  beg^n  in  ascending  the  peak,  about 
one-third  mile  west  of  a  saddle  on  summit  ridge.  This  point  is  visi- 
ble from  post  24  on  the  summit  of  the  Yak  Mountains  and  from  all 
prominent  intermediate  points,  also  from  post  92,  on  the  summit  of  the 
Bitterroot  Mountains  and  from  intermediate  points. 

73.  Iron  post,  stamped  "  54.905  M.,"  on  top  of  narrow  rocky  ridge 
bearing  S.  36°  E.,  0.7  mile  south  of  the  summit  of  the  Cabinet  Moun- 
tains; 0.4  mile  south  of  basin  at  head  of  West  Blue  Creek,  amid  scat- 
tering fir  and  pine  trees. 

74.  Iron  post,  stamped  "65.58  M.,"  on  top  of  rock  ledge  1.4  miles 
south  of  the  summit  of  the  Cabinet  Mountains,  0.7  mile  north  of  West 
Blue  Creek,  on  east  slope  of  rocky  ridge,  0.6  mile  east  of  the  triangu- 
lation  station  Blacktop,  and  900  feet  south  of  a  small  stream  fio¥ring 
east. 

75.  Iron  post,  stamped  ''56.286  M.,"  2.1  miles  south  of  the  summit 
of  the  Cabinet  Mountains,  30  feet  east  of  West  Blue  Creek,  120  feet 
south  of  where  line  crosses  creek  under  high  cliffs  on  east  side  of  creek, 
8  feet  south  of  a  36-inch  hemlock  stump  and  amid  heavy  timber. 

76.  Iron  post,  stamped  "  57.14  M.,"  2.9  miles  south  of  the  summit  of 
the  Cabinet  Mountains,  on  west  side  of  West  Blue  Creek  and  173  feet 
south  of  where  line  crosses  it,  opposite  almost  perpendicular  cliffs  on 
the  east  side  of  creek,  about  0.26  mile  above  the  mouth  of  a  canyon 
from  the  northeast,  amid  large  timber  just  west  of  an  old  trail. 

77.  Iron  post,  stamped  "  57.976  M.,"  3.7  miles  south  of  the  summit 
of  the  Cabinet  Mountains,  on  a  small  bench  on  steep  rocky  slope, 
one-fourth  mile  east  of  West  Blue  Creek. 

78.  Iron  post,  stamped  "58.93  M.,"  4.7  miles  south  of  the  summit 
of  the  Cabinet  Mountains,  on  top  of  a  narrow  ridge,  200  feet  above 
West  Blue  Creek  and  about  opposite  the  south  end  of  a  long  ridge  on 
the  west  side  of  the  creek,  amid  scattering  pine  trees. 

79.  Iron  post,  stamped  "59.976  M.,"  3  miles  north  of  Clark  Fork 
of  Pend  Oreille,  on  top  of  north  bank  of  West  Blue  Creek  at  south 
side  of  large  flat;  in  open  ground. 

80.  Iron  post,  stamped  "60.79  M.,"  2.1  miles  north  of  Clark  Fork, 
on  flat  ground,  amid  heavy,  dense  timber,  about  600  feet  west  of  edge 
of  bench,  where  the  surface  descends  to  West  Blue  Creek.  An  old 
trail  crosses  the  line  150  feet  south  of  the  post. 

81.  Iron  post,  stamped  "61.605  M.,"  1.3  miles  north  of  Clark  Fork, 
on  top  of  flat  ridge,  amid  heavy  timber,  30  feet  southeast  of  a  pond 
100  feet  in  diameter. 

82.  Iron  post,  stamped  "62.36  M.,"  0.5  mile  north  of  Clark  Fork, 
on  top  of  flat  east- west  ridge,  amid  heavy  timber. 

83.  Stone  monument  6  feet  long,  10  inches  by  10  inches  square, 
with  an  aluminum  bench-mark  tablet  stamped  "63.03  M."  cemented 
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in  its  top,  located  7  feet  north  of  the  Northern  Pacific  Railway,  1  mile 
eastward  from  Cabinet,  Idaho,  450  feet  eastward  from  sign  "1  mile 
to  Cabinet,"  150  feet  eastward  from  a  cut  at  sharp  curve  in  railroad 
track. 

84.  Iron  post,  stamped  *' 63.98  M.,"  1  mile  south  of  the  Northern 
Pacific  Railway,  0.2  mile  northward  from  Baker's  house,  amid  heavy 
timber  on  south  bank  of  small  stream  flowing  N.  75°  W. 

85.  Iron  post,  stamped  "64.95  M.,"  1.9  miles  south  of  the  Northern 
Pacific  Railway  at  the  foot  of  mountain,  100  feet  west  of  the  mouth 
of  a  small  stream  in  deep  ravine;  amid  heavy  timber. 

86.  Iron  post,  stamped  "65.70  M.,"  2.7  miles  south  of  the  Northern 
Pacific  Railway,  under  west  brow  of  a  long,  narrow  ridge,  about  300 
feet  south  from  where  the  ridge  begins  steep  descent;  amid  dense 
timber. 

87.  Iron  post,  stamped  "66.50  M.,"  3.5  miles  south  of  the  Northern 
Pacific  Railway,  on  top  of  high  east-west  ridge,  about  300  feet  east 
of  its  junction,  with  a  north-south  ridge;  amid  scattering  large  timber. 

88.  Iron  post,  stamped  "67.46  M.,"  on  top  of  high  east-west  tim- 
bered ridge,  1  mile  north  of  the  west  fork  of  Elk  Creek,  about  one- 
fourth  mile  east  of  where  the  ridge  joins  north  and  south  ridge. 

89.  Iron  post,  stamped  "  68.475  M."  (i^ost  should  have  been  stamped 
"  68.44  M."),  in  heavily  timbered  bottom,  60  feet  north  of  the  dry  bed 
of  the  west  fork  of  Elk  Creek,  about  1  mile  west  of  the  mouth  of  a 
creek  from  the  southwest. 

90.  Iron  post,  stamped  "69.08  M.,"  on  top  of  narrow  east- west 
ridge  between  the  west  fork  of  Elk  Creek  and  a  small  stream  from 
the  southwest,  amid  timber. 

91.  Iron  post,  stamped  "69.76  M.,"  on  top  of  nearly  bare  ridge 
between  two  ravines  bearing  northeast. 

92.  Stone  masonry  monument,  6 -feet  long,  10  inches  by  10  inches 
square,  consisting  of  ten  sections  cemented  and  bolted  together.  An 
aluminum  bench  mark  stamped  "  92-70.717  M.,  4,850  feet"  is  cemented 
into  the  top  of  the  monument.  The  monument  stands  on  the  top  of 
a  bare  grassy  ridge,  amid  scattering  dead  trees,  at  the  junction  of  a 
ridge  from  the  west  with  said  ridge.  The  ridge  at  this  point  bears 
NW.-SE.  and  forms  the  summit  of  the  Bitterroot  Mountains.  (See 
PI.  XI,  B.) 

It  will  be  recalled  that  it  has  been  previously  mentioned  that  an 
error  was  made  in  the  field  computation,  the  result  of  which  was  to 
locate  the  starting  point  of  the  random  line  177  feet  east  of  the  true 
point.  The  transitman  did  not  know  of  this  error  when  he  surveyed 
the  random  line,  but  as  a  result  of  a  personal  equation  introduced  into 
his  work  his  line  varied  from  a  true  line  by  a  constant  swing  toward 
the  west,  so  that  when  he  reached  the  international  boundary  the 
point  on  the  random  line  was  43  feet  east  of  the  true  point.     Thus,  in 
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about)  71  miles  the  transitman  ran  a  line  which  at  its  terminal  point 
was  134  feet  "out"  in  azimuth.  With  this  explanation  the  following 
table  is  self-explanatory: 

Table  allowing  number  and  kind  of  monuments^  distanees,  elevations,  magnetic 
declinations  and  time  of  magnetic  observations  along  the  boundary. 


Num- 
ber of 
monu- 
ment 

Distance 
from 
inter- 
national 
bound- 
ary. 

Elevar 
tion  at 
monu- 
ment. 

Distance 
west 
from 

Kind  of 
monu- 
ment. 

netic 
declina- 
tion 

(eaat). 

Time  of  maflrnetic  ob- 
servation. 

MOet. 

Feet, 

Feet 

o      / 

0 

0.00 

4,506 

48 

Stone  .... 

1 

0.40 

4,691 

49 

Iron  post. 

28    10 

9  a.m.,  Oct.  81, 1806. 

o 

1.16 

5,008 

60.5 

do.... 

28    02 

1  p.  m. ,  Oct.  80, 1808. 

8 

1.82 

6,186 

66 

do.... 

23    16 

8  a.m.,  Oct.  80, 1866. 

4 

2.86 

5,408 

74 

do.... 

23    18 

1.80p.m.,Oct.28,1808. 

6 

8.68 

6,228 

79.8 

do.... 

23   06 

3  p.m.,  Oct.  27, 1806. 

6 

4.66 

6,167 

82 

do.... 

23    00 

8  p.m.,  Oct.  26, 1808. 

7 

5.416 

5.477 

82.5 

do.... 

23    08 

8.80a.m.,Oct.26,1806. 

8 

6.206 

6,124 

88.6 

do.... 

23   08 

lla.m.,Oct.26,1806. 

9 

6.826 

6,954 

84 

do.... 

23    02 

8  p.m.,  Oct.  22. 1806. 

10 

7.63 

6,069 

85 

do.... 

23    02 

8  a.m.,  Oct.  22, 1806. 

11 

8.21 

5,712 

86 

do.... 

28    03 

1p.m.,  Oct.  21, 1806. 

12 

8.61 

6,116 

87 

do.... 

18 

a9.00 

6,161 

87 

do... 

22    54 

10  a.m.,  Oct.  21, 1806. 

U 

59.47 

6,612 

88 

....do.... 

23   06 

1p.m.,  Oct.  20, 1806. 

15 

10.16 

4,596 

89 

do.... 

28    02 

4  p.m.,  Oct.  19, 1896. 

16 

11.005 

5,514 

90 

do.... 

22   66 

2  p.m.,  Oct.  18, 1808. 

17 

11.40 

5,407 

91 

do.... 

22   62 

&45  p.  sou,  Oct.  17, 1806. 

18 

12.12 

5,200 

91.5 

do.... 

23    12 

9  a.m.,  Oct.  17, 1806. 

19 

12.915 

4,875 

93 

do.... 

28    06 

1p.m.,  Oct.  15, 1808. 

30 

18.70 

5,700 

94 

do.... 

22    45 

2  p.m.,  Oct.  10, 1806. 

21 

14.40 

4,874 

96 

do.... 

28   01 

8  a.m.,  Oct.  10, 1806. 

22 

14.86 

5,448 

96 

...^do.... 

22    57 

a80a.m.,Oot.8,1806. 

23 

16.62 

6,290 

96 

do.... 

22    48 

Noon,  Oct.  7, 1808. 

24 

16.215 

6,027 

96 

do.... 

26 

16.81 

5,406 

97 

do.... 

23    06 

6  p.m.,  Oct.  8, 1806. 

26 

17.60 

4,966 

96 

......do.... 

28    26 

1  p.  m,  Oct.  8, 1808. 

27 

18.06 

8,817 

96 

do.... 

22    80 

5  p.m.,  Oct  2, 1806. 

28 

19.06 

2,864 

99 

do.... 

23    00 

ia80a.m.,Oct.2,1808. 

29 

19.79 

2,623 

100 

do.... 

28    08 

1p.m.,  Oct.  1.1808. 

80 

20.40 

2,604 

100.6 

do.... 

28    06 

8  a.m.,  Oct  1.1806. 

81 

21.22 

2,490 

101 

do.... 

28    02 

9  a.m.,  Sept  80, 1896. 

82 

21.78 

2,520 

102 

do.... 

22    60 

4.80p.m.,Sept28,1806. 

38 

22.28 

2.094 

102 

do.... 

22    60 

11  a.  m. ,  Sept  28, 1806. 

84 

28.12 

2,541 

108 

do.... 

22   66 

1.80  p.m.,  Sept  26, 1806. 

86 

24.10 

2,418 

104 

do.... 

23    00 

8.80  a.m..  Sept  26, 1896. 

86 

24.966 

2,425 

106 

do.... 

22    60 

1.80  p.m.,  Sept  24, 1806. 

37 

26.79 

2.199 

106 

do.... 

22   06 

4.80  p.m..  Sept  28, 1806. 

88 

26.14 

1,978 

107 

do... 

39 

26.64 

1,888 

107 

Stone  .... 

22    46 

1p.m..  Sept  28, 1808. 

40 

27.45 

2,678 

107 

Iron  poet. 

22    48 

8  a.m.,  Sept  28, 1806. 

41 

28.215 

8,021 

106 

do.... 

23    89 

1.80  p.m.,  Sept  20, 1896. 

29.115 

8,646 

109 

do.... 

22    35 

2.30  p.m..  Sept  19, 1898. 

a  Stamped  9.03. 


'Stamped  9.606. 


led  9.506.    i^^^^l^ 
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Table  showing  number  and  bind  of  monuments^  etc, — Ck)ntinned. 


Nam- 

berof 

monn- 

'   ment. 

Distance 
from 
inter- 
national 
boond- 
ary. 

Eleva- 
tionat 
monu- 
ment. 

Distance 
west 
from 

random 
line. 

Kind  of 
monu- 
ment. 

Ml 
ne 

(ea 

o 

ina- 
^n 

rt). 

Time  of  magnetic  ob- 

Miles. 

V^t. 

Feet 

f 

43 

30.06 

8,688 

110 

Iron  post. 

22 

88 

5p.m.,Sept.l8.18e6. 

44 

81.08. 

3,357 

112 

do-.. 

22 

45 

]p.m.,Sept.l6,188B. 

45 

46. 

38.17 
83.01 

3.162 
4,410 

114 
115 

do.... 

1p.m.,  Sept.  14, 1808. 

do.... 

22 

27 

47 

83.74 

4,382 

116 

do.... 

22 

40 

4.30  p.  m..  Sept.  12, 1888. 

48 

84.765 

6.127 

118 

do.... 

22 

88 

8  a.m.,  Sept.  12, 1808. 

49 

85.37 

6,888 

110 

do.... 

22 

26 

U  a.  m.,  Sept.  10. 1896. 

50 

36.81 

5,686 

120 

do.... 

22 

15 

2  p.m..  Sept.  0,1898. 

51 

86.86 

5.672 

121 

do.... 

22 

43 

0  a.m.,  Sept.  0.1808. 

fie 

87.se 

4,740 

182 

do.... 

21 

26 

12.30  p.  m.,  Sept.  7, 1886. 

68 

54 

38.57 
39.66 

8.488 

4.433 

100 
123 

do.... 

12.30  p.m.,  Sept.  5, 1888. 

do.... 

22 

80 

55 

40.51 

3,088 

125 

do-... 

22 

36 

2.30  p.m..  Sept.  4, 1808. 

66 

41.51 

4,708 

126 

do.... 

22 

26 

4  p.m..  Sept.  3. 1806. 

6T 

42-35 

5,446 

127 

do.... 

22 

10 

2.30  p.m..  Sept.  2. 1806. 

68 

43.60 

5,870 

120 

do.... 

22 

12 

12.30  p.  k.  Aug.  20, 1888. 

60 

44.16 

4.887 

181 

do.... 

22 

15 

1.30  p.m..  Aug.  27. 1886. 

60 

44.72 

5,107 

182 

.  ...do.... 

22 

05 

8  p.m.,  Aug.  26, 1888.- 

61 

45.10 

3,082 

138 

do.... 

22 

28 

0  a.m..  Aug.  26, 1808. 

62 

46.01 

5.176 

184 

do.... 

25 

20 

2.30'p.  m.,  Aug.  24. 1896. 

63 

46.68 

8,867 

185.5 

do.... 

21 

45 

6  p.m..  Aug.  23. 1886. 

64 

47.78 

4,062 

137 

do.... 

22 

02 

4.80  p.m.,  Aug.  20. 1888. 

65 

48.67 

5,666 

180 

do.... 

22 

20 

2  p.m..  Aug.  10, 1806. 

66 

48.54 

5,781 

180 

do.... 

22 

36 

0  a.m.,  Aug.  10, 1808. 

67 

60.00 

5,822 

180 

do.... 

22 

28 

2.80p.m..Aag.l3,1896. 

68 

60.88 

8,628 

141 

do.... 

22 

20 

2.80  p.m.  Aug.  12, 1808. 

60 

5L85 

6,002 

141 

do.... 

28 

10 

10  a.m.,  Aug.  11, 1808. 

70 

62.785 

4.084 

142 

do.... 

22 

85 

10  a.m.,  Aug.  0,1806. 

71 

63.24 

6,380 

142 

do.... 

.« 

30 

8  p.m.,  Aug.  8. 1898. 

72 

54.22 

6,780 

168 

do.... 

28 

14 

8  a.m.  Aug.  8. 1808. 

78 

54.806 

6.107 

168 

do.... 

22 

28 

7.30  a.m.,  Aug.  6, 1808. 

74 

55.68 

5,848 

164 

do.... 

21 

60 

1p.m.,  Aug.  5, 1896. 

75 

66.285 

4,180 

lfi5 

do.... 

28 

10 

8.45  a.m.,  Aug.  8, 1888. 

76 

67.14 

8,774 

166 

do.... 

22 

30 

lla.m.,Jal7  80,1868. 

77 

67.075 

8,866 

166 

do.... 

22 

62 

6.80  p.m.,  July  28, 1888. 

78 

68.88 

4.206 

167 

do.... 

23 

06 

10  a.m..  July  28.1808. 

70 

60.076 

2,655 

168 

do.... 

22 

38 

Lao  p.  m.,  July  27. 1808. 

80 

60.70 

2,662 

168 

do.... 

22 

15 

Noon,  July  26. 1808. 

81 

61.605 

2,667 

168 

do.... 

22 

27 

4  p.m.,  July  24,1808. 

as 

62.85 

2,487 

170 

do.... 

22 

82 

1.80  p.m..  July  22.1896. 

83 

68.08 

2,225 

170 

Stone  .... 

22 

22 

8  p.  ra..  July  21, 1808. 

84 

63.98 

2.416 

171 

Iron  post. 

22 

22 

3. 45  p.m.,  July  20, 1888. 

85 

64.04 

2,601 

172 

do.... 

22 

26 

0.30a.m.,JulylO,1808. 

86 

65.70 

8,000 

178 

do.... 

22 

20 

12. 30  p.m..  July  18, 1896. 

87 

66.60 

4.068 

178 

do.... 

22 

04 

10. 80  a.m..  July  16.1808. 

88 

67.46 

4,788 

174 

do.... 

22 

20 

4  p.  m.,  July  14,1808. 

86 

a68.44 

2.667 

175 

do.-.. 

22 

20 

11a.m.,  July  18.1808. 

80 

60.06 

4,8a 

176 

do.... 

22 

20 

11  a.m,  July  12,1808. 

81 

as 

60.76 
70.717 

3.665 
4,848 

176 
177 

do.... 

10. 80  a.m.  July  0,1888. 

Stone  .... 

22 

16 

a  Stamped  68.475. 
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THE  INTJEBKATIONAIi  BOUNDARY  WEST  OF  THE  SUMMIT 
OF  THE  ROCKY  MOirNTAINS,  AND  THE  MOOYIE  TRAI I^ 
MONUMENT. 

On  August  11,  1856,  a  law  was  passed  by  Congress  authorizing  the 
appointment  of  a  commission  to  unite  with  a  similar  commission  to  be 
appointed  by  Great  Britain  for  the  purpose  of  carrying  into  effect  the 
first  article  of  the  treaty  of  June  15,  1846,  that  is  to  determine  and 
mark  the  boundary  line  between  the  United  States  and  British  pos- 
sessions westward  from  the  summit  of  the  Rocky  Mountains.  In 
February,  1857,  Mr.  Archibald  Campbell  was  appointed  commissioner 
for  the  United  States,  and  Lieut.  John  6.  Parke,  United  States  Army, 
was  appointed  chief  astronomer  and  surveyor.  Three  commissioners 
were  appointed  by  Great  Britain.  Captains  Prevost  and  Richards,  of 
the  Royal  Navy,  were  first  and  second  commissioners,  respectively, 
their  duties  being  limited  to  the  determination  of  the  water  boundary 
referred  to  as  "the  channel  which  separates  the  Continent  from  Van- 
couver's Island."  In  the  summer  of  1858,  Col.  J.  S.  Hawkins,  Royal 
Engineers,  appointed  by  the  British  Gk>vernment  commissioner  to 
determine  the  boundary  line  along  the  forty-ninth  parallel,  arrived 
in  the  United  States  prepared  for  field  operations.  At  a  meeting  of 
the  joint  commission  the  following  agreement  relating  to  the  plan  of 
work  was  entered  into: 

After  diBcossiiig  plans  for  determining  and  marking  the  line  as  far  eastward  as 
the  Cascade  Mountains,  it  was  conclnded  to  be  inexpedient  at  the  present  time, 
in  consequence  of  th^great  expense,  consumption  of  time,  and  the  impracticable 
nature  of  the  country,  to  mark  the  whole  boundary  by  cutting  a  track  through 
the  dense  forest. 

It  was  therefore  agreed  to  ascertain  points  on  the  line  by  the  determination  of 
astronomical  points  at  convenient  intervals  on  or  near  the  boundary  and  to  mark 
such  astronomical  stations,  or  poftits  fixed  on  the  parallel  forming  the  boundary, 
by  cutting  a  track  of  not  less  than  20  feet  in  width  on  each  side  for  the  distance 
of  half  a  mile  or  more,  acoordiuK  to  circumstances.  Farther,  that  the  boundary 
be  determined  and  similarly  marked  where  it  crosses  streams  of  any  size,  perma- 
nent trails,  or  any  striking  natural  feature  of  the  country. 

In  the  vicinity  of  settlements  on  or  near  the  line  it  is  deemed  advisable  to  cut 
the  track  for  a  greater  distance  and  to  mark  it  in  a  manner  to  be  determined 
hereafter. 

Under  this  plan  it  seems  that  the  work  was  prosecuted  through  the 
field  seasons  of  1858,  1859,  and  1860,  but  owing  to  the  war  between 
the  States,  which  followed  soon  after,  all  operations  were  suspended, 
and  no  detailed  report  was  ever  published. 

The  following  is  an  extract  from  a  short  report  by  Mr.  Archibald 
Campbell,  United  States  commissioner,  published  in  House  Executive 
Document  No.  86,  Fortieth  Congress,  third  session: 

The  werk  of  running  and  marking  the  land  boundary  was  carried  on  through  a 
country  preriously  almost  unknown.  The  forty-ninth  parallel  extends  over  rug- 
ged and  preoipitoas  mountains  that  attain  great  elevation,  and  in  the  Cascade 
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Bange,  on  and  near  the  bontirlary,  perpetoal  snow  covers  many  of  the  peaks, 
whose  northern  gorges  are  filled  up  with  immense  glaciers.  The  timber  on  the 
western  slope  of  the  Cascade  Mountains  is  dense,  being  a  heavy  growth  of  pine 
and  fir  that  in  many  places  stands  over  a  fallen  forest  not  yet  decayed.  This  is 
the  character  of  the  cdnntry  as  far  eastward  as  the  valley  of  the  Similkameen 
River,  one  of  the  tribataries  of  the  Golnmbia.  Here  the  timber  becomes  more 
open  and  surveying  operations  less  difficnlt 

After  passing  the  Okinokane  River,  which  is  the  lowest  line  of  the  great  valley 
between  the  Cascade  and  the  Rocky  Mountains,  the  country  again  becomes  rough 
and  the  timber  more  dense,  but  less  so  than  the  western  slope  of  the  Cascade 
Mountains. 

It  being  impossible  to  follow  the  forty-ninth  parallel  condnuously,  the  line  of 
survey  was  carried  over  the  nearest  practicable  route  for  a  pack  trail,  connecting 
each  astronomical  station,  making  a  total  length  of  line  of  survey  of  about  800 
miles.  Astronomical  stations  were  established  by  parties  of  the  join  t  commission 
at  almost  every  accessible  'point  from  which  the  boundary  line  is  ascertained,  and 
marked  by  a  vista  across  all  vallejrs  and  trails,  where  rough  stone  monuments 
were  erected  over  posts  buried  in  the  ground  to  indicate  the  exact  line. 

The  reconnoissanoe  work  extends  over  an  area  of  about  SiO,000  square  miles. 
Within  this  space  the  barometrical  heights  of  over  800  points  have  been  obtained. 

A  magnetic  survey,  extending  over  a  range  of  BO"  20'  in  latitude  and  4''  in  longi- 
tude, with  the  necessary  observations  of  the  magnetic  elements  of  the  astronom- 
ical stations,  was  also  made. 

The  entire  length  of  the  land  boundary  line  is  over  9"  in  longitude,  or  about  410 
miles,  and  the  length  of  the  route  traveled  in  surveying  it  is  double  that  distance. 
Trails  had  to  be  opened  for  three-fourths  of  the  distance  traveled,  involving  great 
labor  in  cutting,  grading,  and  bridging  to  make  the  route  practicable  for  pack- 
mule  transportation.  The  water  courses  were  numerous  and  rapid,  rendering  the 
fords  frequent  and  dangerous,  and  a  slight  rise  of  many  of  the  streams  would  have 
made  them  impassable  but  for  the  timely  precaution  of  building  bridges  at  smaU 
streams  and  ferryboats  at  the  river  crossings.  Many  of  the  trails  opened  are  now 
traveled  routes  to  the  mines  then  and  since  discovered,  which  are  rapidly  develoi>- 
ing  that  section  of  the  country,  where  almost  every  valley  of  any  extent  affords 
facilities  for  agricultural  pursuits. 

In  collating  the  results  of  the  survey  reports  upon  the  geology,  botany,  and 
natural  history  of  the  country  reconnoitered  were  prepared  and  complete  maps, 
on  a  large  scale,  made  of  the  entire  boundary  and  the  adjacent  country.  A  gen- 
eral map  has  also  been  made,  showing  the  extent  of  the  country  traversed.  And 
to  facilitate  the  survey  of  the  public  lands  photographic  duplicates  of  the  detailed 
sheets,  showing  each  monimient  on  the  boundary  line,  with  its  geographical  posi- 
tion, were  furnished  to  the  General  Land  Office.  Photographic  duplicates  of  the 
detailed  sheets  of  the  water  boundary  have  also  been  made  and  furnished  the 
Department  of  State  in  illustration  of  the  question  of  the  boundary  channel. 

Copies  of  the  maps  referred  to  in  Mr.  Campbell's  reports  are  in 
existence.  The  boundary-line  maps  are  in  14  sheets,  with  the  title, 
Detailed  Mai>s  of  the  Northwest  Boundary,  from  Point  Roberts  to  the 
Rocky  Mountains,  between  the  United  States  and  the  British  Posses- 
sions, under  the  treaty  of  June  15,  1846,  showing  monuments,  cuts, 
and  other  marks.  The  scale  of  the  maps  is  1:60,000,  and  the  topog- 
raphy is  shown  in  hachures.  The  general  map  referred  to  is  in  con- 
tours and  apparently  on  the  same  scale  as  the  detailed  maps. 

From  an  inspection  of  the  detailed  map  it  appears  that  there  are 
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two  portions  of  the  boundary  line  which  seem  to  be  adequately  marked, 
one  of  them  being  from  Point  Roberts,  on  Juan  de  Fuca  Strait, 
eastward  for  a  distance  of  about  41  miles,  and  the  other  being  from 
Similkameen  River,  across  the  northern  boundary  of  what  was  for- 
merly the  Colville  Indian  Reservation,  to  the  Columbia  River,  a  dis- 
tance of  about  91  miles ;  the  eastern  part  of  this  latter  portion,  however, 
is  not  so  well  marked  as  the  western  part. 

The  portions  which  are  inadequately  marked — in  fact,  not  marked 
at  all-r-com prise  intervals  as  follows: 

Portiona  of  intemational  boundary  west  of  the  awmmit  of  the  Rocky  Mountains  and 

the  Mooyie  Trail  monument  which  are  not  markecU 

MilM 
(approziniAte). 

West  slope  of  Cascade  Honntains 16 

Across  sammit  of  Cascade  Mountains  to  Pasayten  River 54 

Pasayten  River  to  one  hundred  and  twentieth  meridian 24 

One  hundred  and  twentieth  meridian  to  Similkameen  River 15 

Columbia  River  to  Clark  Fork _ 10 

Clark  Fork  to  Kootenai  Mountain 11 

Kootenai  Mountain  to  Kootenai  River 28 

Kootenai  River  to  Mooyie  Trail 15 

Mooyie  River  to  Yaak  River. 26 

Taak  River  to  summit  west  of  Kootenai  River 17 

Summit  west  of  Kootenai  River  tq  Kootenai  River 6 

Kootenai  River  to  summit 5 

Summit  to  Wigwam  River 14 

Wif^am  River  to  Flathead  River 14 

Flathead  River  to  Kishemeen  Creek 4 

ELishemeen  Creek  to  summit  of  Rocky  Mountains 18 

There  is  no  question  as  to  the  desirability  of  properly  marking  the 
boundary  line,  although  it  is  true  that  the  unmarked  portions  are  in 
a  rough,  mountainous,  and  unsettled  section,  and  the  expense  and 
labor  connected  with  making  the  necessary  resurveys  and  placing 
monuments  would  be  large. 

When  the  boundary  line  between  Idaho  and  Montana  was  run 
northward  to  the  intemational  boundary,  it  was  not  possible  to  locate 
its  terminal  point  as  satisfactorily  as  might  have  been  desired,  because 
of  the  fact  that  there  was  no  monument  on  the  intemational  bound- 
ary within  a  reasonable  distance  with  which  a  connection  could  be 
made.  The  same  is  true  of  the  boundary  line  between  Washington 
and  Idaho,  and  also  of  a  guide  meridian  run  by  the  Greological  Survey 
northward  from  the  thirteenth  standard  parallel  in  Idaho.  The 
Washington  Forest  Reserve,  the  Priest  River  Forest  Reserve,  and 
the  Flathead  Forest  Reserve  abut  against  this  boundary,  and  in 
making  the  topographic  survey  of  these  reserves,  as  well  as  in  pro- 
jecting the  public-land  lines  northward,  it  is  very  important  that 
there  should  be  well-defined  monuments  to  which  these  surveys  can 
be  connected.     There  are,  of  course,  many  other  apparent  reasons 
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why  the  international  boundary  should  be  permanently  and  conspio- 
aously  marked,  but  special  reference  is  made  to  those  mentioned,  for 
they  have  a  bearing  on  the  work  of  the  Geological  Survey. 

As  the  instructions  relating  to  the  Idaho-Montana  boundary  line 
provided  for  a  connection  by  triangulation  or  other  methods  with  a 
monument  on  the  international  boundary,  inquiry  was  made  at  the 
State  Department  for  information  on  the  subject  and  x>crmission  was 
granted  to  examine  the  records  of  the  Northwest  Boundary  Survey. 
A  visit  was  made  to  the  manuscript  room  of  the  Department,  and 
several  lists  of  geographical  jiositions  were  found.  As  these  positions 
have  not  been  published  heretofore,  two  lists  are  given  below.  The 
second  list  gives  geographical  positions,  and  is  signed  by  officers  of 
the  British  and  American  commissions. 

Extracts  frofn  State  Department  reoorda  of  UrUted  States  Northwest  Boundary 
,  Survey, 

[In  lead-oolored  chiest  in  maniiBcrlpt  room.] 

Camp  Columbia »117'  37'  33'.9  on  brink  of  hill,  west  bank  of  river. 

'  117*  87'  05'.2  near  east  hank  of  river. 
Camp  Kootenay  West..  116"*  35'  44'.9  on  side  of  mountain,  west  side  of  valley. 
116^  31'  05\9  on  brow  of  first  hill,  right  bank  of  river. 

Camp  Mooyie 116"*  12'  22'.3  on  side  of  mountain,  west  side  of  valley. 

116**  11'  54'.5  on  plateau  above  creek.    Poaition  approid- 

mate. 
116**  11'  25'.  6  on  left  bank  of  creek  close  to  water. 
116"*  11'  24"      on  high  blofl  left  bank.    Position  approxi- 
mate. 
Camp  Kootenay  East...  115*  16'  01 '.4  on  east  bank  of  ravine  beyond  which  the 

mountains  rise. 
115**  11'  ir.2  on  right  bank  of  Kootenay  River. 
115**  10'  ir.6  on  second  plateau,  left  bank  of  river. 
115**  03'  28*.7  at  foot  of  monntain,  left  bank  small  creek. 
(N.  B. — This  station  was  moved  from  its  position  as 
placed  by  the  United  States  surveyors  by  the  British 
surveyors.    Description  is  of  the  new  position.) 

Lat.  N.  Long.  W.  Qr. 

•  /  //  o  /  // 

CampOolnmWa 48  59  50.4  117  37  41.8 

Fort  Shepherd  Station 49  00  00.0  117  87  19.4 

Junction  of  Salmon  River  with  Clarks  Fork 49  01  82.4  117  28  24.5 

PendO'Reille Station 49  00  03.5  117  21  52.9 

Kootenay  Monntain  Station -.49  00  12.8  117  10  48.4 

Triangulation  pole .48  58  48.0  117  00  83.1 

Sinyaknateen  depot 48  09  28.8  116  48  42.9 

Camp  Kootenay  West 48  59  55.1  116  81  16.2 

Junction  of  traas  near  AcUewcache 48  54  21.4  116  22  02.1 

Mooyie  Trail  monument   49  00  01.8  116  14  69.2 

CampMooyie 49  01  26.0  116  12  40.5 

YahtStation 48  59  55.4  115  88  51.0 


>  MonaxnentB  changed  by  English  oommlBsion  after  Teriflcatlon. 
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From  the  foregoing  list  it  appeared  thafc  the  Mooyie  Trail  monu- 
ment was  the  point  on  the  international  boundKy  nearest  the  Idaho- 
Montana  boundary  line,  and  Mr.  Perkins  was  insteucted  to  make  a 
search  for  it.  The  monument  is  about  32  miles  from  BtNUMrs  Ferry, 
Idaho,  and  is  easily  reached  by  the  new  Wild  Horse  trail.  It  is  oa 
the  west  side  of  and  near  the  trail  between  Round  Meadows  hay  ranch, 
or  Walters  Prairie,  and  Mooyie  River,  and  about  6  miles  from  the 
former.  It  is  about  a  half  mile  beyond  a  section  of  the  trail  which 
for  a  distance  of  about  one-fourth  mile  is  filled  with  loose  rock.  As 
the  monument  is  approached  the  trail  passes  through  a  heavy  growth 
of  timber  and  underbrush.  The  monument  consists  of  a  large  pile  of 
partly  angular  roc)»,  now  knocked  down  by  fallen  trees.  Originally, 
the  trees  in  the  immediate  vicinity  of  the  monument  were  cut  down. 

It  will  be  observed  that  the  latitude  for  the  Mooyie  Trail  monu- 
ment given  in  the  list  signed  by  the  officers  of  the  United  States  and 
British  commissions  is  49°  00'  01".  3,  or  1".3  (about  132  feet)  north  of 
the  parallel  constituting  the  international  boundary,  and  it  was  sup- 
posed that  the  point  marked  by  the  monument  was  in  that  latitude, 
and  therefore  not  exactly  on  the  international  boundar3^  During  the 
field  season  of  1898  the  triangulation  was  extended  so  as  to  locate 
this  monument,  and  its  position  deduced  from  the  Spokane  base  is 
as  follows:  Latitude,  49°  00'  01".61;  longitude,  116°  14'  19".48. 

The  check  in  latitude,  21  feet,  was  considered  very  satisfactory, 
and  even  the  discrepancy  in  longitude,  about  2,647  feet,  was  not 
more  than  might  be  expected,  considering  the  lack  of  telegraphic 
facilities  at  the  time  of  the  Northwest  Boundary  survey.  The  point 
determined  as  the  true  one  for  the  intersection  of  the  international 
boundary  and  the  Idaho-Montana  boundary  line  was  located  with 
reference  to  the  Mooyie  Trail  monument,  so  that  there  need  be  no 
large  discrepancy,  except  that  due  to  station  error,  when  the  inter- 
national boundary  is-  ultimately  traced  and  marked,  it  being  assumed 
that  the  work  already  done  by  the  Northwest  Boundary  survey  will 
be  accept>ed  and  utilized. 

The  distance  from  the  point  on  the  Idaho-Montana  boundary  line 
at  the  crest  of  the  Bitterroot  Mountains  to  the  international  boundary, 
used  in  placing  the  initial  monument,  was  computed  as  follows,  tlie 
constants  being  taken  from  United  States  Coast  and  Greodetic  Survey 
Report,  1884,  Appendix  No.  6 : 

Latitade. 

oil' 

Transit  station,  creet  of  Bitterroot  Mountains 47    58    35.56 

International  parallel 49      0     0.00 

Difference 1    01    24.44 
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1'      =89.097  mile6=864,a32  feet. 

1'       =1,853. 16  meteTB. 
log.  1 '      =80.886  meters,  1 .  489762 

log.  24". 44  1.888101 

log.         754. 85  meters        =        2.817863 
1,853.16 


log.      2, 608. 01  meters,  3. 41 6309 
log.     meters  to  feet,     0. 515984 

log.     8,554  feet     =     3.982298 
364,882 


373, 886  feet. 
Correction '=       +21 


378, 407  feet,  total  distance. 


FINANCIAIi  STATEMENT. 


A  financial  statement  is  presented  below  showing  how  the  amount 
appropriated  for  the  survey  of  the  boundary  line  was  expended.  As 
already  mentioned,  however,  this  amount  does  not  represent  the 
entire  cost  of  the  work,  for  the  greater  portion  of  the  animals  and 
outfit  were  transferred  from  other  localities,  where  they  had  been 
used  by  parties  of  the  Geological  Survey  working  under  other  appro- 
priations. Further,  it  was  i>ossible  to  use  a  portion  of  the  triangula- 
tion  done  in  connection  with  the  forest  surveys,  and  the  expenses  of 
the  party  while  engaged  in  sketching  topography  were  charged  in 
part  against  the  appropriation  for  topographic  surveys.  No  portion 
of  the  salary  of  the  geographer  in  charge  of  the  work  was  paid  from 
the  appropriation  for  the  boundary  line,  nor  were  any  office  salaries 
charged  against  it.  But  for  this  ^material  assistance,  which  did  not 
in  any  way  detract  from  other  work,  the  cost  of  the  boundary  survey 
would  probably  have  been  increased  more  than  twofold.  On  the 
other  hand,  a  large  portion  of  what  was  accomplished  in  connection 
with  the  boundary  line  can  be  utilized  in  other  directions.  The  appro- 
priation of  $7,650  was  originally  made  for  expenditure  during  the 
fiscal  year  ending  June  30,  1898.  The  unexpended  balance  on  that 
date  was,  however,  made  available  by  act  of  Congress  for  the  year 
ending  June  30, 1899,  and  again,  in  a  similar  manner,  the  unexpended 
balance  at  the  latter  date  was  reappropriated  for  the  fiscal  year  end- 
ing June  30,  1900.  The  appropriation  became  practically  exhausted 
in  October,  1899. 

^By  triaTignlatimi  connectfon  with  Mooyie  Trail  monnmezit,  the  positloii  of  this  monument 
B0."21fiuih6r  north  than  as  given  by  the  international  boundary  survey,  hence  to  reduce  aU 
PositioDs  to  the  international-boundary  survey  system,  latitudes  of  United  States  Qeological 
Survey  triangnlation  are  decreased  0^.21,  or  its  equivalent,  21  feet,  the  distance  from  initial 
point  on  Bitterroot  Mountains  to  forty-ninth  parallel  being  increased  21  feet 
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Financial  staiement  relating  to  appropriation  for  survey  of  boundary  line  heUt^een 

Idaho  and  Montana, 


Date. 


1897. 
June  ao 
July  3 
10 
10 
10 
10 
10 
10 
12 
12 
15 
24 
29 
81 
Anff.  7 
17 
17 
19 
25 

81 

Sept.    4 

4 

8 

11 

28 

80 

Oct.  '  11 
14 
18 
80 
81 

Nov.  11 
15 

Dec.      4 

8 

20 

1806. 
Jan.    13 

17 

Feb.  10 
12 

Mar.  12 
15 
16 
81 

Apr.  8 
14 

May    10 

10 


To  whom  paid. 


E.  T.Perkins,  jr.,  topographer 

do :. 

G.M.Met8ler 

Isaac  I.  Lewis 

Lindsay  &  Merriam 

P.O.  Berg 

Holly,  Mason.  Marks  &  Go 

Spokane  Dry  Gk>od8  Co 

Marks.  Davis 

8.H.RQ8h 

E.T.  Perkins,  jr 

E.G.  Murphy 

E.T.  Perkins,  Jr 

Pay  roll  of  emplosrees 

C.P.Willis 

Exchange  National  Bank 

B.T.  Perkins,  jr 

United  States  Exprees  Co 

Chicago  and  Northwestern  Railway 
Co. 

Pay  roll  of  employees 

E.T.  Perkins,  jr 

8.  H.  Rush 

Richard  Smith 

Oregon  Short  Line  R.  R 

E.T.  Perkins,  jr 

Pay  roll  of  employees 

H.Baumgarten 

John  O'Connell 

Young  A  Sons 

E.T.  Perkins,  jr 

Pay  roll  of  employees 

Northern  l^aciflc  Railway  Co 

E.T.  Perkins,  jr 

Pay  roll  of  employees 

Schoellhom-Albrecht  Machine  Co ... 
E.T.  Perkins,  jr ,. 


Northwestern  Storage  and  Trans- 
portation Co. 

.....do 

P.Morrison 

H.  L.  Sohermerhom 

....do 

Western  Union  Telegraph  Co 

....do 

P.Morrison 

H.  Louis  Schermerhorn 

P.  Morrison 

Northwestern  Storage  and  Trans- 
portation Co. 

P.Morrison 


For  what  paid. 


Services,  June  8-30 

Traveling  expenses 

Shoeing,  etc 

ToUage  supplies,  etc 

Subsistence  supplies 

Tentage 

Hardware 

Saddles,  blankets,  and  pack  covers . 

Saddlery,  etc 

Saddlery,  etc 

Field  expenses 

One  mule 

Field  exxwnses 

Services,  July,  1807 

One  horse 

Horses  and  mules 

Field  expe^es 

Freight. ..• 

Transportation 


Services,  August,  1887 

Field  expenses 

Harness 

Wagon 

Transportation 

Field  expenses 

Services,  September,  1887. 

Stamps 

Transportation 

Transit , 

^eld  expenses 

Services,  October,  1897 

Transportation 

Field  expenses 

Services,  November,  1897 . 

Iron  monuments 

Field  expenses 


Storage. 


.....do 

Pasturage . 

Storage 

.....do 

Telegrams. 

....do 

Pasturage  . 

Storage  

Pasturage  . 
Storage 


Pasturage  . 
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Financial  statement  relating  to  appropriation  for  survey  of  boundary  line  beticeen 
Idaho  and  Jbfowtona— Continned. 


Date. 


To  whom  i>aid. 


For  what  paid. 


Amount. 


1808. 

June  8 
11 

July   13 

Ang.  3 
11 
11 
11 
17 

Sept.  13 
13 
13 
13 
13 
13 
21 
21 
21 

Oct.  11 
U 

Nov.     7 

16 
26 
26 

Oct.  19 
19 

Dec.    12 

1899. 


I  P.Morrison 

H.Lonis  Schermerhorn 

1  Lindsay  &  Hall 

)  Pay  roll  of  employees 

I  Arend  &  Kenward , 

I  Holly,Mason.Marka&Co 

I  P.Morrifion 

D.L.Reabnm 

do 

R.U.GkKde 

Oordon  Dangherty 

Pay  roll  of  employees 

Giles  &  Peat 

D.L.Reabam 

Oregon  Railroad  and  Navigation  Co , 

F.B.C0II0W 

Northern  Pacific  Railway  Co 

Pay  roll  of  employees 

W.E.  R.Brewster 

Pay  roll  of  employees 

D.L.Reaburn 

....do 

....do 1 

Northern  Pacific  Railway  Co 

Southern  Pacific  Co 

....do !... 

S.W.Johnson 


Jan. 
Feb. 
Mar. 

June 
July 

Ang. 
Sept. 


Great  Northern  Railway  Co... 

United  States  Express  Co 

Western  Union  Telegraph  Co . 

do 

Pay  roll  of  employees 

D.L.Reabum 

Pay  roll  of  employees 

£.J.Brook8&Co 

D.L.Reabum 

....do 


Pasturage  . 
Storage . 

Subsistence  supplies . 
Services,  July,  1898  . 
Subsistence  supplies.. 
Hardware. 
Pasturage. 
Field  expenses, 
do. 

do 

Subsistence  supplies 

Services,  August,  1898 

Stone  monuments 

Field  expenses 

Transportation 

Subsistence  supplies 

Transportation 

Services,  September,  1808  . 

Subsistence  supplies 

Services,  October,  1898  ..  . 

Field  expenses 

do 

...do 

Transportation 

do 

do 1.... 

Pasturage 


Total 

Amount  appropriated . 

Balance 


Transportation 

Expressage 

Telegrams 

do 

Services,  June,  1899 

Field  expenses 

Services,  July,  1899  .... 
Steel  dies  and  letters  . 

Field  expenses 

do 


$15.00 

4.50 

59.45 

4U.67 

36.00 

10.90 

15.00 

59.08 

35.30 

23.15 

49.41 

473.06 

58.00 

48.77 

16.65 

77.54 

32.10 

465.00 

79.80 

425.00 

189.68 

161.12 

137.17 

9.90 

88.00 

17.05 

18.65 

15.15 

10.65 

.90 

.48 

816.67 

213.75 

852.10 

2.12 

152.96 

21.40 


7,649.50 
7,660.00 


.60 
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LETTER    OF  TRANSMITTAL. 


Department  of  the  Interior, 
United  States  Geological  Survey, 

Washington,  D.  C,  April  U,  1900, 
Sir:  1  have  the  honor  to  submit  herewith  a  sketch  of  the  boundaries 
of  the  United  States,  the  several  States,  and  the  Territories,  as  defined 
by  treaty,  charter,  or  statute.  Besides  giving  the  present  status  of 
these  boundaries  1  have  endeavored  to  present  an  outline  of  the  history 
of  all  important  changes  of  territory,  with  the  laws  appertaining  thereto. 
The  work  constitutes  a  revised  and  enlarged  edition  of  Bulletin  No. 
13,  published  in  1885. 

Very  respectfully,  Henry  Gannett, 

Oeo§frapher, 
Hon.  C.  D.  Walcott, 

Director  United  States  Geological  Survey. 
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BOUNDARIES  OF  THE  UNITED  STATES  AND  OF  THE  SEVERAL  STATES  AND 
TERRITORIES,  WITfl  AN  OUTLINE  OF  THE  HISTORY  OF  ALL  IMPORTANT 
CHANGES  OF  TERRITORY. 


By  Henbt  Gannett. 


CHAPTER   I. 

BOtTNDARIES   OF  THE  UNITED  STATES,  ANB  ADDITIONS 
TO  ITS  TERRITORT. 

BOUNDABIES   OP  THE  UNITED  STATES. 

Provisional  Treaty  with  Grkat  Britain. 

The  original  limits  of  the  United  States  were  first  definitely  laid 
down  in  the  provisional  treaty  made  with  Great  Britain  in  1782.  The 
second  article  of  that  treaty  defines  its  bonndaries  as  follows: 

From  the  northwest  angle  of  Nova  Scotia,  viz,  that  angle  whioh  is  fonned  hyaline 
drawn  due  north  fiom  the  source  of  St.  Croix  river  to  the  highlands ;  along  the  High- 
landB  which  divide  those  rivers  that  empty  themselves  into  the  river  St.  Lawrence, 
from  those  which  &11  into  the  Atlantic  Ocean,  to  the  northwestemmost  head  of  Con- 
oeetiont  River;  thence  down  along  the  middle  of  that  river  to  the  forty-fifth  degree 
of  north  latitude ;  from  thence,  hy  a  line  due  west  on  said  latitude  nntil  it  strikes 
the  river  Iroquois  or  Cataraqny  (St.  Lawrence) ;  thence  along  the  middle  of  said 
liver  into  Lake  Ontario,  through  the  middle  of  said  lake  until  it  strikes  the  commu- 
nioation  by  water  between  thai  lake  and  Lake  Brie ;  thence  along  the  middle  of  said 
oommnnication  into  Lake  Erie,  through  the  middle  of  said  lake  until  it  arrives  at  the 
water  communication  between  that  lake  and  Lake  Huron ;  thence  along  the  middle 
of  said  water  communication  into  the  Lake  Huron ;  thence  through  the  middle  of 
•aid  lake  to  the  water  communication  between  that  lake  and  Lake  Superior ;  thence 
through  Lake  Superior  northward  of  the  Idee  Boyal  and  Phelippeaux  to  the  Long 
Like;  thence  through  the  middle  of  said  Long Ijake,  and  the  water  communication 
between  it  and  the  Lake  of  the  Woods,  to  the  said  Lake  of  the  Woods ;  thence  through 
die  said  lake  to  the  most  northwestern  point  thefeof,  and  ftom  thence  on  a  due  west 
oonne  to  the  river  Mississippi ;  thence  by  a  line  to  be  drawn  along  the  middle  of 
the  said  river  Mississippi  until  it  shall  inteiseot  the  northernmost  part  of  the  thirty-fint 
degree  of  north  latitude.  South,  by  a  Une  to  be  drawn  due  east  firom  the  determina- 
tion of  the  line  last  mentioned,  in  the  latitude  of  thirty-one  degrees  north  of  the 
Equator,  to  the  middle  of  the  river  Apalachicola  or  Catahouohe ;  thence  along  the 
middle  thereof  to  its  Junction  with  the  Flint  River;  thence  strait  to  the  head  of 
St  Mary's  River;  and  thence  down  along  the  middle  of  St.  Mary's  River  to  the  At- 
lantic Ocean.  East  by  a  line  to  be  drawn  along  the  middle  of  the  river  St.  Croix, 
from  its  mouth  in  the  Bay  of  Fundy  to  its  source,  and  firom  its  source  directly  north 
to  the  aforesaid  highlands  which  divide  the  rivers  that  fall  into  the  Atlantic  Ocean 
from  those  which  fiUl  into  the  river  St.  Lawrence ;  comprehending  all  islands  within 
twenty  leagues  of  any  part  of  the  shores  of  the  United  States,  and  lying  between  lines 
to  be  drawn  due  east  ftom  the  points  where  the  aforesaid  boundaries  between  Nova 
SeoOa  on  the  one  part  and  East  Florida  on  the  other,  shall  respectively  touch  the  Bay 
of  Fundy  and  the  Atiantio  Ocean ;  excepting  such  islands  as  now  axe,  or  heretofore 
have  been  within  the  limits  of  the  said  province  of  Nova  Scotia. 
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12  BOUNDARIES   OF   THE   UNITED   STATES.  [boll-IH. 

Tbeatt  with  Spain  of  1798. 
The  boundary  between  the  United  States  and  the  Spanish  Posses- 
sionsy  known  as  the  Floridas,  is  reaffirmed  in  the  treaty  between  the 
United  States  and  Spain^  made  in  1795,  in  the  following  terms: 

The  southern  boundary  of  the  United  States,  which  divides  their  temtory  from  the 
Spanish  colonies  of  East  and  West  Florida,  shall  be  designated  by  a  line  beginning 
on  the  river  Mississippi,  at  the  northernmost  part  of  the  thirty-first  degree  of  latitude 
north  of  the  equator,  which  from  thence  shall  be  drawn  doe  east  to  the  middle  of  the 
river  Apalachioola  or  Catahouche,  thence  along  the  middle  thereof  to  its  JnnctioD 
with  the  Flint;  thence  straight  to  the  head  of  St.  Mary's  River,  and  thence  down 
the  middle  thereof  to  the  Atlantic  Ocean. 

Dbfinitivr  Trbaty  with  Great  Britain. 

The  definitive  treaty  of  peace  with  Great  Britain,  concluded  Septem- 
ber 3j  1783,  defines  the  boundaries  of  the  United  States  in  terms  similar 
to  those  of  the  provisional  treaty. 

The  northern  boundary  became  at  once  a  frnitftil  sonrce  of  dissension 
l)etween  the  two  countries.  From  the  time  of  the  condnsion  of  peace 
almost  to  the  present  day  this  line  has  been  the  subject  of  a  series  of 
treaties,  commissions,  and  surveys  for  the  purpose  of  interpreting  its 
terms. 

The  following  is  in  outline  a  history  of  the  settlement  of  this  boundary: 
Trsaty  of  Loin>oN,  1794. 

The  fourth  article  of  the  treaty  of  London,  signed  November  19, 1794, 
provided  that — 

Whereas  it  is  nnoertain  whether  the  river  Miaainippi  extends  so  fia  to  the  noitli- 
ward  as  to  be  intersect<ed  by  a  line  to  be  drawn  dne  west  ficom  the  Lake  of  the  Woodi 
in  the  manner  mentioned  in  the  treaty  of  peace  between  His  Mijesty  and  the  United 
States,  etc. I  the  two  parties  will  proceed  by  amioable  negotiation  to  legolato  the 
boundary  line  in  that  quarter. 

This  matter  was  not  settled,  however,  until  1818. 

The  fifth  article  of  the  same  treaty  makes  provision  for  settling  anotfaer 
doubtftd  point,  as  follows : 

Whereas  donbts  have  arisen  what  river  was  tmly  intended  onder  the  name  of  Ike 
river  St.  Croix  mentioned  in  the  said  treaty  of  peace,  and  forming  a  part  of  tlie 
boundary  therein  described,  that  question  shaU  be  refemd  to  the  final  deeleioii  of 
oommisslons  to  be  appointed  in  the  foUowing  manner,  vis. 

Here  follow  provisions  that  His  Majesty  and  the  President  of  the 
United  States  should  each  appoint  a  commissioner,  and  that  these  two 
commisRioners  should  agree  on  a  third,  or,  they  failing  to  agree  on  the 
third,  he  was  to  be  chosen  by  lot  in  their  presence. 

Which  was  the  true  St  Groix  Biver  had  been  a  matter  of  oontrover^y 
between  the  governments  of  Massachusetts  and  Nova  Sootia  since  the 
year  1764. 

The  commissioners  appointed  under  the  foregoing  provisions  decided, 
on  the  25 th  of  October,  1798,  the  river  called  Schoodiac  and  the  north- 
em  branch  thereof  (called  Cheputnaticook)  to  be  the  trae  river  St. 
Oroix,  and  that  its  source  was  at  the  northernmost  headspring  of  the 
northern  branch  aforesaid.  A  monument  was  erected  at  that  spot  under 
the  direction  of  the  commissioners,  (See  Memoirs  of  Northeastern 
Boundary,  Gallatin,  pages  7,  8.) 
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Tbeatt  of  Ghbnt. 

By  ibe  treaty  of  peace  conoladed  at  Ghent,  December  24, 1814,  it  was 
agreed  to  provide  for  a  final  adjostment  of  the  bonndaries  described  in 
the  treaty  of  1783,  which  had  not  yet  been  ascertained  and  determined, 
embracing  certain  islands  in  the  Bay  of  Fondy  and  the  whole  of  the 
boondary  line  from  the  sonrce  of  the  river  Bt  Oroix  to  the  most  north- 
western point  of  the  Lake  of  the  Woods. 

By  article  4  provision  was  made  for  a  board  of  commissioners  to  settle 
the  title  to  several  islands  in  the  Bay  of  Passamaqnoddy ,  which  is  a  part 
of  the  Bay  of  Fnndy,  and  the  island  of  Grand  Menan  in  the  said  Bay 
of  Fondy. 

The  fifth  article  made  provision  for  a  board  of  commissioners  to  settle 
the  boondary  from  the  sonrce  of  the  river  St.  Croix  northward  to  the 
highland  which  divides  those  waters  thai:  empty  themselves  into  the 
river  St.  Lawrence  from  those  which  fall  into  the  Atlantic  Ocean, 
thence  along  said  highlands  to  the  northwestemmost  head  of  Gonnecti- 
cot  Biver,  Hience  down  along  the  middle  of  that  river  to  the  forty-fifth 
degree  of  north  latitode,  thence  dne  west  on  said  latitude  nntil  it  strikes 
the  river  Iroqoois  or  Oataraqny  (St.  Lawrence). 

The  sixth  and  seventh  articles  provided  for  commissioners  to  oon- 
tinne  the  line  to  the  northwestern  point  of  the  Lake  of  the  Woods. 

(For  frirther  details  see  treaty,  Statutes  at  Large,  vol.  8,  pages  220^2.) 

It  was  provided  by  this  treaty  that  in  case  any  of  the  boards  of  com- 
missioners were  onable  to  agree,  they  shoold  make  separately  or  jointly 
a  report  or  reports  to  their  respective  Governments  stating  the  points 
on  which  Hiey  differed,  the  grounds  on  which  they  based  their  respective 
opinions,  etc 

These  reports  were  to  be  referred  to  some  friendly  sovereign  or  state 
for  arbitration. 

The  first  and  third  boards  of  commissioners  above  mentioned  came  to 
an  agreement,  and  those  portions  of  the  boundary  were  thus  finally  set- 
tled; but  the  commission  appointed  under  the  fifth  article,  after  sitting 
nearly  five  years,  could  not  agree  on  any  of  the  matters  referred  to  them, 
nor  even  on  a  general  map  of  the  country  exhibiting  the  boundaries 
respectively  claimed  by  each  party.  They  accordingly  made  separate 
reports  to  their  Governments,  stating  the  points  on  which  they  diifered 
and  the  grounds  upon  which  their  respective  opinions  had  been  formed. 

The  first  of  these  commissions  awarded  Moore,  Dudley,  and  Freder- 
ick Islands  to  the  United  States,  and  all  other  islands  in  Passamaqnoddy 
Bay,  and  the  island  of  Grand  Menan,  to  Great  Britain. 

The  following  is  the  text  of  the  report  of  the  third  of  these  commis- 
sions which  had  under  consideration  that  portion  of  the  northern 
boundary  between  the  point  where  the  forty-fifth  parallel  of  north  lati- 
tude strikes  the  St.  Lawrence  and  the  point  where  the  boundary  reaches 
Lake  Superior: 
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DeoMon  of  the  oommiasioneni  under  the  sixth  artiole  of  the  treaty  of  Ghent,  done  at 
Utica,  in  the  State  of  New  York,  Idth  Jnne,  18S2. 

We  do  decide  and  declare  that  the  following-described  line  (which  is  more  clearly  in- 
dicated on  a  series  of  maps  accompanying  this  report,  exhibiting  correct  soryeys  «nd 
delineations  of  all  the  rivers,  lakes,  water  commnnicationB,  and  islands  embraced  by 
the  sixth  article  of  the  trealy  of  Ghent,  by  a  black  line  shaded  on  the  British  aide 
with  red  and  on  the  American  side  with  bine ;  and  each  sheet  of  which  series  of 
maps  is  identified  by  a  certificate,  subscribed  by  the  commissioners,  and  by  the  two 
principal  snryeyors  employed  by  them)  is  the  trae  boundary  intended  by  the  two  be- 
forementioned  treaties,  that  is  to  say : 

Beginning  at  a  stone  monument,  erected  by  Andrew  Ellieot,  esq.,  in  the  year  1817, 
on  the  south  ba^k  or  shore  of  the  said  river  Iroquois,  or  Cataraqui  (now  called  the 
St.  Lawrence),  which  monument  bears  south  lAP  45'  west,  and  is  1,840  yards  dis- 
tant from  the  stone  church  in  the  Indian  village  of  St.  Begis,  and  indicates  the  point 
at  which  the  forty-fifth  parallel  of  north  latitude  strikes  the  said  river;  thence  ron- 
nlng  north  36^  45'  west  into  the  river,  on  a  line  at  right  angles  with  the  south- 
em  shore,  to  a  point  100  yards  south  of  the  opposite  island,  called  Cornwall  Island; 
thence  turning  westerly  and  passing  around  the  southern  and  western  sides  of  said 
islandi  keeping  100  yards  distant  therefrom,  and  following  the  curvatures  of  its 
shores,  to  a  iK>int  opposite  to  the  northwest  comer  or  angle  of  said  island ;  thence 
to  and  along  the  middle  of  the  main  river  until  it  approaches  the  eastern  extremity 
of  Bamhart's  Island ;  thence  northerly  along  the  channel  which  divides  the  last- 
mentioned  island  from  the  Canada  shore,  keeping  100  yards  distant  from  the  island, 
until  it  approaches  Sheik's  Island ;  thence  along  the  middle  of  the  strait  which  divides 
Bamhart's  and  Sheik's  Islands  to  the  channel  called  the  Long  Sault,  which  separates 
the  two  last-mentioned  islands  from  the  lower  Long  Sault  Island ;  thence  westerly 
(crossing  the  center  of  the  last-mentioned  channel)  untU  it  approaches  within  100 
yards  of  the  north  shore  of  the  Lower  Sault  Island ;  thence  up  the  north  branch  of  the 
river,  keeping  to  the  north  of  and  near  the  Lower  Sault  Island,  and  also  north  of 
and  near  the  Upper  Sault,  sometimes  called  Baxter's  Island,  and  south  of  the  two 
small  islands  marked  on  the  map  A  and  B,  to  the  western  extremity  of  the  Upper 
Sault  or  Baxter's  Island ;  thence,  passing  between  the  two  islands  called  the  Cats, 
to  the  middle  of  the  river  above ;  thence  along  the  middle  of  the  river,  keeping  to 
the  north  of  the  small  islands  marked  C  and  D,  and  north  also  of  Chrystler's  T«ia»<f^ 
and  of  the  small  island  next  above  it,  marked  E,  until  it  approaches  the  nortib- 
east  angle  of  Goose  Keck  Island ;  thence  along  the  passage  which  divides  the  last- 
mentioned  island  fro  mthe  Canada  shore,  keeping  100  yards  from  the  island  to  the 
upper  end  of  the  same;  thence  south  of  and  near  the  two  small  islands  called  the  Nnt 
Iriands ;  thence  north  of  and  near  the  island  marked  F,  and  also  of  the  island  called 
Dry  or  Smuggler's  Island ;  thence  passing  between  the  islands  marked  G  and  H  to  the 
north  of  the  island  called  Isle  an  Rapid  Piatt ;  thence  along  the  north  side  of  the  last- 
mentioned  island,  keeping  100  yards  from  the  shore,  to  the  upper  end  thereof;  thence 
along  the  middle  of  the  river,  keeping  to  ther  south  of  and  near  the  islands  called 
Coussin  (or  Tnssin)  and  Presque  Isle ;  thence  up  the  river,  keeping  north  of  and  near 
the  several  Gallop  Isles  numbered  on  the  map  1,  2,  3,  4,  5,  6, 7, 6,  9,  and  10,  and  also 
of  Tick,  Tibbits,  and  Chimney  Islands,  and  south  of  and  near  the  Gallop  Isles  num- 
bered 11, 12,  and  13,  and  also  of  Dock,.Drummond,  and  Sheep  Islands ;  thence  along 
the  middle  of  the  river,  passing  north  of  island  No.  14,  south  of  15  and  16,  north  of  17, 
south  of  16, 19,  20,  21,  22,  23,  24,  25,  and  28,  and  north  of  26  and  27;  thence  along  the 
middle  of  the  river,  north  of  Gull  Island  and  of  the  islands  Kos.  29, 32, 33,  34, 35,  Bluff 
laland,  and  Nos.  39,  44,  and  45,  and  to  the  south  of  Kos.  30,  31,  36,  Grenadier  Island, 
and  Nos.  37,  38,  40, 41,  42, 43,  46,  47,  and  48,  until  it  approaches  the  east  end  of  Well's 
Uand;  thence  to  the  north  of  Well's  Island,  and  along  the  strait  whidi  diTidsstl 
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from  Howe's  Isluid,  keeping  to  the  north  of  the  small  islands  Nos.  51, 58, 54, 58, 59,  and 
61,  and  to  the  south  of  the  small  islands  numbered  and  marked  49,  50,  53,  55,  57,  60, 
and  H,  until  it  approaches  the  northeast  point  of  Grindstone  Island ;  thence  to  the 
north  of  Grindstone  Island,  and  keeping  to  the  north  also  of  the  small  islands  Nos. 
63, 65, 67, 68, 70, 72, 73, 74, 75, 76, 77,  and  78,  and  to  the  south  of  Nos.  62, 64, 66, 69,  and  71, 
ontU  it  approaches  the  southern  point  of  Hickory  Island;  thence  passing  to  the  south 
of  Hickury  Island  and  of  the  two  small  islands  lying  near  its  southern  extremity,  num- 
bered 79  and  80 ;  thence  to  the  south  of  Grand  or  Long  Island,  keeping  near  its  southern 
shore,  and  passing  to  the  north  of  Carlton  Island,  until  it  arrives  opposite  to  the 
southwestern  point  of  said  Grand  Island,  in  Lake  Ontario;  thence,  passing  to  the 
north  of  Grenadier,  Fox,  Stony,  and  the  Gallop  Islands,  in  Lake  Ontario,  and  to  the 
south  of  and  near  the  islands  called  the  Ducks,  to  the  middle  of  the  said  lake;  thence 
westerly  along  the  middle  of  said  lake  to  a  point  opposite  the  month  of  the  Niagara 
River;  thence  to  and  up  the  middle  of  the  said  river  to  the  Great  Falls;  thence  up 
the  Falls  through  the  point  of  the  Horse  Shoe,  keeping  to  the  west  of  Iris  or  Gk>at 
bland,  and  of  the  group  of  small  islands  at  its  head,  and  following  the  bends  of  the 
river  so  as  to  enter  the  strait  between  Navy  and  Grand  Islands ;  thence  along  the 
middle  of  said  strait  to  the  head  of  Navy  Island  ;  thence  to  the  west  and  south  of  and 
near  to  Grand  and  Beaver  Islands,  and  to  the  west  of  Strawberry,  Squaw,  and  Bird 
Islands  to  Liake  Erie;  thence  southerly  and  westerly  along  the  middle  of  Lake  Erie  in 
a  direotion  to  enter  the  passage  immediately  south  of  Middle  Island,  being  one  of  the 
easternmost  of  the  groop  of  islands  lying  in  the  western  part  of  said  lake ;  tbence 
along  the  said  passage,  proceeding  to  the  north  of  Cunningham's  Island,  of  the  three 
Bass  Islands,  and  of  the  Western  Sister,  and  to  the  south  of  the  islands  called  the 
Hen  and  Chickens,  and  of  the  Eastern  and  Middle  Sisters;  thence  to  the  middle  of 
the  mouth  of  the  Detroit  River  in  a  direction  to  enter  the  channel  which  divides 
Bois  Blanc  and  Sugar  Islands;  thence  up  the  said  channel  to  the  west  of  Bois  Blanc 
Island,  and  to  the  east  of  Sugar,  Fox,  and  Stony  Islands,  until  it  approaches  Fighting 
or  Great  Turkey  Island ;  thence  along  the  western  side  and  near  the  shore  of  said 
last-mentioned  island  to  the  middle  of  the  river  above  the  same ;  thence  along  the 
middle  of  said  river,  keeping  to  the  southeast  of  and  near  Hog  Island,  and  to  the 
northwest  of  and  near  the  island  Isle  h  la  Ptehe,  to  Lake  Saint  Clair ;  thence  through 
the  middle  of  said  lake  in  a  diieotion  to  enter  that  mouth  or  channel  of  the  river  St. 
Clair,  which  is  usually  denominated  the  Old  Ship  Channel;  thence  along  the  middle 
of  said  ohannel,  between  Squirrel  Island  on  the  southeast  and  Herson's  Island  on  the 
northwest,  to  the  upper  end  of  the  laat-mentioned  island,  which  is  nearly  opposite 
to  Point  an  Cbteies,  on  the  American  shore;  theoee  along  the  middle  of  the  river 
Saint  Clair,  keeping  to  the  west  of  and  near  the  islands  ealled  Belle  Riviere  Isle 
and  the  Isle  aux  Cerft,  to  Lake  Huron ;  tbenoe  through  the  middle  of  Lake  Huron  in 
a  direction  to  enter  the  strait  or  passage  between  Drummond's  Island  on  the  west 
and  the  Little  Maniton  Island  on  tiie  east ;  thence  through  the  middle  of  the  pas- 
sage which  divides  the  two  last-mentioned  islands ;  thence,  turning  northerly  and 
westerly,  around  the  eastern  and  northern  shores  of  Drammond's  Island,  and  proceed- 
ing in  a  direotion  to  enter  the  passage  between  the  island  of  Saint  Joseph's  and  the 
American  shore,  passing  to  the  north  of  the  intermediate  islands  Nos.  61, 11,  10,  12, 
9,  6,  4,  and  S,  and  to  the  south  of  those  numbered  15,  13,  5,  and  I ;  thence  up  the 
said  last-mentioned  passage,  keeping  near  to  the  island  Saint  Joseph's,  and  passing 
to  the  north  and  east  of  Isle  Ik  la  Crosse  and  of  the  small  islands  numbered  16, 17, 18, 
19,  and  20,  and  to  the  south  and  west  of  those  numbered  21,  22,  and  23,  until  it 
strikes  aline  (drawn  on  the  map  with  black  ink  and  shaded  on  one  side  of  the  point 
of  intersection  with  blue  and  on  the  other  with  red)  passing  across  the  river  at  the 
head  of  Saint  Joseph's  Island  and  at  the  foot  of  the  Neebish  Rapids,  which  line 
denotes  the  termination  of  the  boundary  directed  to  be  run  by  the  sixth  article  of 
the  treaty  of  Ghent. 

And  the  said  commissioners  do  farther  decide  and  declare  that  all  the  islands  lying 
in  the  rivers,  lakes,  and  water  communications  between  the  before-deHcribed  bound- 
ary line  and  the  adjacent  shores  of  Upper  Canada  do,  and  each  of  them  does,  belong 
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to  His  Britannio  Mijesty » and  that  all  the  islands  lying  in  the  rivers,  lakes,  and  water 
oommanioations  between  the  said  boandary  line  and  the  adjacent  shores  of  the  United 
States  or  their  territories  do,  and  each  of  them  does,  belong  to  the  United  States  of 
America,  in  conformity  with  the  true  intent  of  the  second  article  of  the  said  treaty  of 
1783,  and  of  the  sixth  article  of  the  treaty  of  Ghent. 

In  accordance  with  the  terms  of  this  treaty,  a  survey  was  made  of  the 
St.  Lawrence  and  the  Great  Lakes,  and  a  map  prepared.  This  was 
pfaotolithographcd  and  pablished,  in  29  sheets,  by  the  United  States 
Light-Honse  Board,  in  1891. 

By  the  second  article  of  the  convention  with  Great  Britain — 1818^ 
the  boandary  line  was  extended  westward  along  the  forty-ninth  par- 
allel of  latitude  to  the  <' Stony ^  (Rocky)  Monntains,  while  beyond  these 
mountains  the  treaty  provided  that  the  country  should  remain  open  to 
both  parties.    The  terms  of  the  treaty  are  as  follows: 

AsncLB  2.  It  is  agreed  that  a  line  drawn  from  the  most  northwestern  point  of  the 
Lake  of  the  Woods  along  the  forty-ninth  paraUel  of  north  latitude,  or  if  the  said 
point  shall  not  he  in  the  forty-ninth  parallel  of  north  latitude,  then  that  a  line  drawn 
from  the  said  point  due  north  or  south,  as  the  case  may  be,  until  the  said  line  shall 
intersect  the  said  parallel  of  north  latitude,  and  from  the  point  of  such  intersection 
due  west  along  and  with  the  said  parallel,  shall  be  the  line  of  demarkation  between 
the  territories  of  the  United  States  and  those  of  His  Britannic  Mijesty,  and  that  the 
said  line  shall  form  the  northern  boundary  of  the  said  territories  of  the  United  States 
and  the  southern  boundary  of  the  territories  of  His  Britannic  ICi^^^y  ^™  ^®  Lake 
of  the  Woods  to  the  Stony  Mountains. 

Abteclb  3.  It  is  agreed  that  any  country  that  may  be  dalmed  by  either  party  on 
the  northwest  coast  of  America,  westward  of  the  Stony  Mountains,  shaU,  together 
with  its  harbours,  bays,  and  creeks,  and  the  navigation  of  all  riyers  within  the  aame, 
be  free  and  open,  for  the  term  of  ten  years  from  the  date  of  the  signature  of  the  pres- 
ent oonyention,  to  the  vessels,  citisens,  and  subjects  of  the  two  powers ;  it  being  well 
understood  that  this  agreement  is  not  to  be  construed  to  the  prejudice  of  any  claim 
which  either  of  the  two  high  contracting  parties  may  have  to  any  part  of  the  said 
country,  nor  shall  it  be  taken  to  affect  the  claims  of  any  other  power  or  state  to  any 
part  of  the  said  country ;  the  only  object  of  the  high  contracting  parties  in  that  re- 
spect being  to  prevent  disputes  and  differences  amongst  themselves. 

In  1824  negotiations  were  resumed  between  the  two  oonntries  for  the 
settlement,  among  other  things,  of  the  boundary  west  of  the  Rocky 
Mountains,  but  no  conclusion  was  reached;  the  claim  of  the  English 
Oovernment  being  that  the  boundary  line  should  follow  the  forty -ninth 
parallel  westward  to  the  i)oint  where  this  parallel  strikes  the  great 
northwestern  branch  of  Golambia  Biver,  thence  down  the  middle  of  that 
river  to  the  Pacific  Ocean. 

In  1826  negotiations  were  resumed,  and  several  compromises  were 
proposed  by  both  parties,  but  without  satis&ctory  results.  After  this 
the  whole  matter  remained  in  abeyance  until  the  special  mission  of  Lord 
Ashburton  to  this  country  in  1842. 

Meanwhile  the  unsettled  questions  regarding  the  northeastern  bound- 
ary again  came  up. 

The  case  having  reached  that  stage  at  which  it  became  necessaiy  to 
refer  the  points  of  difiEerence  to  a  friendly  sovereign  or  state,  the  two 
powers  found  it  expedient  to  regulate  the  proceedings  and  make  pro- 
visions in  relation  to  such  reference,  and  on  the  2Kti  Beptember|  1827| 
eoncluded  a  convention  to  that  efleot« 
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The  respective  claims  of  the  United  States  and  Great  Britain  were  as 
follows,  vis : 

Boundary  claimed  by  United  States. — ^From  the  scarce  of  the  river  St 
Oroix  (apoint  of  departure  mataally  acknowledged)  the  boundary  shoald 
be  a  dne  north  line  for  abont  140  miles,  crossing  the  river  St.  John  at 
abont  75  mUes.  At  about  97  miles  it  reaches  a  ridge  or  highland  which 
divides  tributary  streams  of  the  river  St.  John,  which  falls  into  the  Bay 
of  Fundy,  from  the  waters  of  the  river  Bistigouche,  which  falls  through 
the  Bay  des  Ghalenrs  into  the  Oulf  of  St  Lawrence.  In  its  further 
course  the  said  due  north  line,  after  crossing  several  upper  branches  of 
the  river  Bistigouche,  reaches,  at  about  140  miles,  the  highlands  which 
divide  the  waters  of  the  said  river  Bistigouche  from  the  tributary 
streams  of  the  river  Metis,  which  &lls  into  the  river  St.  Lawrence. 

Thence  the  line  should  run  westerly  and  southwesterly  along  the  high- 
lands which  divide  the  sources  of  the  several  rivers  (fix>m  the  Metis  to 
the  St  Francis)  that  empty  themselves  into  the  river  St  Lawrence— from 
the  sources  of  the  tributaries  of  the  rivers  Bistigouche,  St.  John,  Penob- 
scot, Kennebec,  and  Oonnecticut,  all  which  either  mediately  or  immedi- 
ately &11  into  the  Atlantic  Ocean. 

Boundary  claimed  by  Great  Britain. — From  the  source  of  the  river  St. 
Oroix  the  boundary  should  be  a  due  north  line  about  40  miles  to  a  point 
at  or  near  Mars  Hill ;  thence  it  should  run  westerly  about  1 15  miles  along 
the  highlands  that  divide  the  sources  of  the  tributaries  of  the  river  St. 
John  from  the  sources  of  the  river  Penobscot  to  a  spot  called  Metjar- 
mette  Portage,  near  the  source  of  the  river  Ghaudi^re. 

From  this  point  the  line  coincides  with  the  line  claimed  by  the  United 
States  until  the  northwestemmost  head  of  the  (Connecticut  Biver  is 
reached.  Great  Britain  claimed  one  of  several  small  streams  to  be  the 
northwestemmost  tributary  of  the  Oonnecticut  Biver,  and  the  United 
States  another. 

Arbitration  by  Kino  of  tiik  Netherlands. 

The  King  of  the  ^Netherlands  was  selected  in  1829  by  the  two  Gov- 
ernments as  the  arbiter,  and  each  laid  before  him,  in  conformity  with 
the  provisions  of  the  convention,  all  the  evidence  intended  to  be  brought 
in  support  of  its  claim,  and  two  separate  statements  of  the  respective 
cases.  These  four  statements,  which  embrace  the  arguments  at  large  of 
each  party,  respectively,  have  been  printed,  but  not  published  (1840). 

The  award  of  the  King  of  the  Netherlands,  made  in  1831,  was  as  fol- 
lows, viz: 

•  •#•••• 

We  are  of  the  opinion  that  it  will  be  snitable  (iZ  oonviendra)  to  adopt  ae  tho  boand- 
tty  of  the  two  states  a  line  drawn  dne  north  from  the  sonrce  of  the  river  8t.  Croix 
to  the  point  where  it  intersects  the  middle  of  the  thalweg  of  the  river  St.  John; 
thence  the  middle  of  the  thalweg  of  that  river,  ascending  it  to  the  point  where  the 
river  St.  Francis  empties  itself  into  the  river  St.  John;  thence  the  middle  of 
the  thalweg  of  the  river  Saint  Francis,  aNcendinir  it  to  the  sonrce  of  it 
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enuDost  branch,  which  sonioe  we  indicate  on  the  Map  A  by  the  letter  X,  authenti- 
cated by  the  signature  of  onr  minister  of  foreign  affairs ;  thence  in  a  line  drawn  due 
we8t  to  the  point  where  it  unites  with  the  line  claimed  by  the  United  States  of 
America  and  delineated  on  the  Map  A;  thence  said  line  to  the  point  at  which, 
according  to  said  map,  it  coincides  with  that  claimed  by  Great  Britain,  and  thence 
the  line  traced  on  the  map  by  the  two  powers  to  the  north  westernmost  source  of 
Connecticut  River. 

•  *  •  »  »  • 

We  are  of  the  opinion  that  the  stream  situated  farthest  to  the  northwest,  among 
these  which  fall  into  the  northernmost  of  the  three  lakes,  the  last  of  which  liears 
the  name  of  Connecticut  Lake,  must  be  considered  as  the  north  westernmost  head  of 

Connecticut  River. 

•  •  •  ft  •  •  ft 

We  are  of  the  opinion  that  it  will  be  suitable  {il  oanviendra)  to  proceed  to  fresh 
operations  to  measure  the  observed  latitude  in  order  to  mark  out  the  bonndaiy  from 
river  Connecticut  along  the  parallel  of  the  forty-fifth  degree  of  north  latitude  to  the 
river  Saint  Lawrence,  named  in  the  treaties  Iroquois  or  Cataraquy,  in  such  a  manner, 
however,  that,  in  all  cases,  at  the  place  called  Rouse's  Point  the  territory  of  the  Uni- 
ted States  of  America  shall  extend  to  the  fort  erected  at  that  place,  and  shall  include 

said  fort  and  its  kilometrical  radius  (rayim  kiUmeiriqite). 

ft  ft  ft  ft  ft  ft  ft 

Ilowever  disposed  the  Gk)veruineDt  of  the  United  States  might  have 
been  to  acquiesce  in  the  decision  of  the  arbiter,  it  had  not  the  power 
to  change  the  boundaries  of  a  State  without  the  consent  of  the  Statue. 
Against  that  alteration  the  State  of  Maine  entered  a  solemn  protest  by 
the  resolutions  of  19th  January,  1832.  And  the  Senate  of  the  United 
States  did  accordingly  refuse  to  give  its  assent  to  the  award. 

The  arbitration  of  the  King  of  the  Netherlands  having  failed,  fruit- 
less negotiations  ensued  for  a  i>eriod  of  eleven  years.  Unsuccessful  a^ 
tempts  were  made  to  conclude  an  agreement  preparatory  to  another 
arbitration.  The  subject  became  a  matter  of  great  irritation,  collisions 
occurred  in  the  contested  territory,  and  for  a  time  it  seemed  certain 
that  the  controversy  would  result  in  war  between  the  two  powers.  In 
1842,  however.  Great  Britain  gave  unequivocal  x>roof  of  her  desire  for 
the  preservation  of  peace,  and  an  amicable  arrangement  of  the  matter 
at  issue,  by  the  special  mission  of  Lord  Ashburton  to  the  United 
States.  The  subject  of  this  mission  was  the  settlement,  not  only  of  the 
northeastern  boundary,  but  the  northern  boundary  west  of  the  Bocky 
Mountains.  Begarding  this  object  of  his  mission.  Lord  Ashbnrton's 
instructions  gave  as  the  ultimatum  of  the  English  Government  the 
boundary  as  above  claimed  (p.  16),  and,  naturally,  his  mission  had  no 
result,  as  far  as  this  portion  of  the  boundary  was  concerned. 

An  agreement  was  reached,  however,  in  regard  to  the  northeastern 
boundary,  which,  the  consent  of  the  State  of  Maine  having  been  ob- 
tained, was  embodied  in  the  treaty  concluded  August  9, 1842. 
Treaty  with  Great  Britain,  1842. 

The  following  is  the  text  of  the  portion  of  this  treaty  relating  to  the 
boundary: 

Article  I.  It  is  hereby  agreed  and  declared  that  the  line  of  boundary  shall  be  as 
follows:  Beginning  at  the  monument  at  the  source  of  the  liver  St.  Ciolz,  ca  dedg- 
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DAted  aod  agreed  to  by  the  oommiaeionen  onder  the  fifth  artiele  of  the  treaty'  of  1794, 
between  the  GoTemmente  of  the  United  States  and  Great  Britain;  thenoe  north,  fol- 
lowing the  exploring  line  ran  and  marked  by  the  earyeyore  of  the  two  QoTenuaents 
in  the  years  1817  and  1818,  nnder  the  fifth  artiele  of  the  treaty  of  Ghent,  to  its  inter- 
seetion  with  the  river  St.  John,  and  to  the  middle  of  the  ohannel  thereof;  thenoe 
ap  the  middle  of  the  main  ohannel  of  the  said  river  St.  John,  to  the  montii  of  the 
river  Saint  Franois ;  thenee  np  the  middle  of  the  ohannel  of  the  said  river  St. 
Franois,  and  of  the  lakes  thiongh  which  it  flows,  to  the  outlet  of  the  Lake  Pohenaga- 
mock ;  thenoe  southwesterly,  in  a  stzaight  line,  to  a  point  on  the  northwest  branch 
of  the  river  St.  John,  which  point  shall  be  ten  miles  distant  firom  the  main  branch 
of  the  St.  John,  in  a  straight  line,  and  in  the  nearest  direction,  but  if  the  said  poinv 
shall  be  found  to  be  less  than  seven  miles  from  the  nearest  point  of  the  summit  or 
crest  of  the  highlands  that  divide  those  rivers  which  empty  themselves  into  the  river 
St  Lawrence  from  those  which  faHl  into  the  river  St.  John,  there  the  said  point 
ahaU  be  made  to  recede  down  the  said  northwest  branch  of  the  river  St.  John,  to  a 
point  seven  miles  in  a  straight  line  from  the  said  snmmit  or  crest ;  thence  in  a  straight 
line,  in  a  course  about  south,  eight  degrees  west,  to  the  point  where  the  parallel  of 
latitude  460  25'  north  intersects  the  southwest  branch  of  the  St.  John's ;  thenoe 
southerly,  by  the  said  branch,  to  the  source  thereof  in  the  highlands  at  the  Mei(}ar- 
mette  portage ;  thenoe  down  along  the  said  highlands  which  divide  the  waters  which 
empty  themselves  into  the  river  Saint  Lawrence  from  those  which  fall  into  the  Atlantic 
Ocean,  to  the  head  of  Hall's  stream ;  thence  down  the  middle' of  said  stream  till  the 
line  thus  ron  intersects  the  old  line  of  boundary  snrveyed  and  marked  by  Valentine 
and  CoUins,  previously  to  the  year  1774,  as  the  45th  degree  of  north  latitude,  and 
vhieh  has  been  known  and  understood  to  be  the  line  of  actual  divisimi  between  the 
States  of  New  York  and  Vermont  on  one  side,  and  the  British  province  of  Canada  on 
the  other ;  and  from  said  point  of  intersection,  west,  along  the  said  dividing  line,  as 
heretofore  known  and  understood,  to  the  Iroquois  or  St.  Lawrence  River. 

AsnciiE  II.  It  is  moreover  agreed  that,  from  the  place  where  the  Joint  commis- 
sioners terminated  their  labors  under  the  sixth  article  of  the  treaty  of  Ghent,  to-wit, 
at  a  point  in  the  Neebish  channel,  near  Muddy  Lake,  the  line  shall  run  into  and  along 
the  ship  channel,  between  St.  Joseph  and  Saint  Tammany  islands,  to  the  division 
of  the  channel  at  or  near  the  head  of  St.  Joseph's  Island ;  tiience  taming  eastwardly 
and  northwardly  around  the  lower  end  of  St.  George's  or  Sugar  Island,  and  follow- 
ogthe  middle  of  the  channel  which  divides  St.  George's  from  St.  Joseph's  Island; 
thence  np  the  east  Neeblsh  channel,  nearest  to  St.  George's  Island,  through  the  mid- 
dle of  Lake  George;  thence  west  of  Jonas^  Island,  into  St.  Mary's  River,  to  a  point 
in  the  middle  of  that  river,  about  one  mile  above  St.  George's  or  Sugar  Island,  so 
as  to  appropriate  and  assign  the  said  island  to  the  United  States;  thence,  adopt- 
ing the  line  traced  on  the  maps  by  the  conmussioners,  through  the  river  St.  Mary  and 
Lake  Superior,  to  a  point  north  of  He  Boyale,  in  said  lake,  one  hundred  yards  to  the 
north  and  east  of  He  Chapean,  which  last  mentioned  island  lies  near  the  northeastern 
point  of  Be  Boyale,  where  the  line  marked  by  the  commissioners  terminates;  and 
from  the  last-mentioned  point,  soath westerly,  through  the  middle  of  the  sound  be- 
tween He  Boyale  and  the  northwestern  mainland,  to  the  mouth  of  Pigeon  Biver,  and 
apthe  said  river,  to  and  through  the  north  and  south  Fowl  Lakes,  to  the  lakes  of  the 
height  of  land  between  Lake  Saperior  and  the  Lake  of  the  Woods;  thence  along  the 
water  communication  to  Lake  Saisaginaga,  and  through  that  lake ;  thence  to  and 
thiongh  Cypress  Lake,  Lac  du  Bois  Blanc-  Lao  la  Croix,  Little  Vermillion  Lake,  and 
Lake  Kamecan,  and  throogh  the  several  smaller  lakes,  straits,  or  streams,  connecting 
the  lakes  here  mentioned,  to  that  point  inLacla  Ploie,or  Bainy  Lake,at  the  Chaudiixe 
Falls,  from  which  the  commissioners  traced  the  line  to  the  most  northwestern  point 
of  the  Lake  of  the  Woods;  thence,  along  the  said  line,  to  the  said  meet  northwestern 
point,  being  in  latitude  49^^  23'  55"  north,  and  in  longitude  95^  14'  W*  west  from  the 
observatory  at  Greenwioh;  thence,  according  to  existing  treaties  due  sontb  to  Its  In- 
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terMotdon  with  the  forty-ninth  parallel  of  north  latitude,  and  along  that  parallel  to 
the  Bocky  Mountains.  It  being  understood  that  all  the  water  communications  and  ail 
the  usual  portages  along  the  line  from  Lake  Superior  to  the  Lake  of  the  Woods,  and 
also  Grand  Portage,  from  the  shore  of  Lake  Superior  to  the  Pigeon  River,  as  now 
actually  used,  shall  be  free  and  open  to  the  ase  of  the  citizens  and  subjects  of  both 

oountriea. 

•  ••••»• 

Abuclb  YII.  It  is  further  agreed  that  the  channels  in  the  river  St.  Lawrence,  on 
both  sides  of  the  Long  Sault  islands,  and  of  Bamhart  Island ;  the  channels  in  the  river 
Detroit,  on  both  sides  of  the  island  Bois  Blanc,  and  between  that  island  and  both  the 
American  and  Canadian  shores,  and  all  the^  several  channels  and  passages  between 
the  various  islands  lying  near  the  junction  of  the  river  St.  Clair  with  the  lake  of  that 
name,  shall  be  equally  free  and  open  to  the  ships,  vessels,  and  boats  of  both  parties. 

Between  1843  and  1846  there  was  considerable  negotiation  regard- 
ing the  boundary  west  of  the  Bocky  Monntains,  resulting  finally  in  the 
Webster- Ashbnrtou  treaty,  which  defined  the  boundary  as  far  west  as 
the  straits  of  Juan  de  Fuca.  The  following  is  that  portion  of  the  treaty 
which  defines  the  boundary. 

WBB8TKR-A8HBUKTON  TrBATY   WITH   GkBAT  BRITAIN,  1846. 

AmiCLB  I.  From  the  point  on  the  forty-ninth  paraUel  of  north  latitude,  where  the 
boundary  laid  down  in  existing  treaties  and  oonyentions  between  the  United  States 
and  Great  Britain  terminates,  the  line  of  boundary  between  the  territories  of  the 
United  States  and  those  of  Her  Britannio  Majesty  shall  be  continued  westward  along 
the  said  forty-ninth  parallel  of  north  latitude  to  the  middle  of  the  chafinel  which 
separates  the  continent  ftom  Vanconyer's  Island,  and  thence  southerly  through  the 
middle  of  the  said  channel,  and  of  Fnoa's  Straits  to  the  Pacific  Ocean :  Frovidedy 
howeoety  That  the  navigation  of  the  whole  of  the  said  channel  and  straits  south  of 
the  forty-ninth  parallel  of  north  latitude  remain  free  and  open  to  both  parties. 

AimcLB  n.  From  the  point  at  which  the  forty-ninth  parallel  of  north  latitude 
shaU  be  found  to  intersect  the  great  northern  branch  of  the  Columbia  Biyer,  the  nav- 
igation of  the  said  branch  shall  be  f^e  and  open  to  the  Hudson's  Bay  Company,  and  to 
aU  British  subjects  trading  with  the  same,  to  the  point  where  the  said  branch  meets 
the  main  stream  of  the  Colombia,  and  thence  down  the  said  main  stream  to  the  ocean, 
with  free  access  into  and  through  the  said  river  or  rivers,  it  being  understood  that  aU 
the  usual  portages  along  the  line  thus  described  shall,  in  like  manner,  be  free  and 
open.  In  navigating  the  said  river,  or  rivers,  British  subjects,  with  their  goods  and 
produce,  shaU  be  treated  on  the  same  footing  as  citizens  of  the  United  States;  it  be- 
ing, however,  always  understood  that  nothing  in  this  article  shall  be  construed  as 
preventing,  or  intending  to  prevent,  the  Government  of  the  United  States  fh>m  making 
any  regulations  respecting  the  navigation  of  the  said  river  or  rivers  not  inconsistent 
with  the  present  treaty. 

The  above  treaty  extended  the  line  westward  fi*om  the  Rocky  Mount- 
ains to  the  Paciflc  along  the  forty-ninth  parallel  of  latitude.  This  set- 
tled the  northern  boundary  with  the  exception  of  the  islands  and  pas- 
sages in  the  straits  of  Georgia  and  of  Juan  deFuca,  the  English  claim- 
ing that  the  boundary  should  properly  run  through  the  Eosario  strait, 
the  most  eastern  passage,  while  the  Fnited  States  claimed  that  it  should 
naturally  follow  the  Strait  of  Haro. 

This  matter  was  finally  settled  by  a  reference  to  the  Emperor  of  Ger- 
many as  an  arbitrator,  who  decided  it  in  favor  of  the  United  States  on 
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the  2l8t  of  October,  1872,  thus  tiually  disposing  of  oar  boundary  with 
Great  Britain. 

ADDITIONS  TO   THE  TERRITORY  OF  THE  UNITED   STATES. 
LOUISUNA  PURCHASE. 

The  entire  basin  of  the  Mississippi,  with  much  of  the  coast  region  of 
the  Gulf  of  Mexico,  which  was  subsequently  known  as  the  territory  of 
Louisiana,  was  originally  claimed  by  France  by  virtue  of  discovery  and 
occupation. 

In  1712  France  made  a  grant  to  Antoine  de  Grozat,  of  the  exclusive 
right  to  the  trade  of  this  region.  As  this  grant  makes  the  first,  and 
indeed,  the  only,  statement  of  the  limits  of  this  vast  region,  as  they  were 
understood  by  France,  a  portion  of  it  is  here  introduced. 

We  have  by  these  presents  signed  with  our  hand,  authorized,  and  do  authorize  the 
said  Sieur  Grozat  to  oarry  on  exclusively  the  trade  in  all  the  territories  by  us  pos- 
sessed, and  bounded  by  New  Mexico  and  by  those  of  the  English  in  Carolina,  all  the 
establishments,  ports,  harbors,  rivers,  and  especially  the  port  and  harbor  of  Dauphin 
Island,  formerly  called  Massacre  Island,  the  river  St.  Louis,  formerly  called  the 
Mississippi,  from  the  seashore  to  the  Illinois,  together  with  the  river  St.  Philip, 
formerly  called  the  Missouries  River,  and  the  St.  .lerome,  formerly  called  the  Wabash 
(the  Ohio),  with  all  the  countries,  territories,  lakes  in  the  land,  and  the  rivers  empty- 
ing directly  or  indirectly  into  that  part  of  the  river  St.  Louis.  All  the  said  terri- 
tories, countries,  rivers,  streams,  and  islands  we  will  to  be  and  remain  comprised 
nnder  the  name  of  the  government  of  Louisiana,  which  shall  be  dependent  on  the 
General  Government  of  New  France  and  remain  subordinate  to  it,  and  we  will, 
moreover,  that  all  the  territories  which  we  possess  on  this  side  of  the  Illinois  be 
united,  as  far  as  need  be,  to  the  General  Government  of  New  France  and  form  a  part 
thereof,  reserving  to  ourself,  nevertheless,  to  increase,  if  we  judge  proper,  the  extent 
of  the  government  of  the  said  country  of  Louisiana. 

From  this  it  appears  that  Louisiana  was  regarded  by  France  as  com- 
prising the  drainage  basin  of  the  Mississippi  at  least  as  far  north  as 
the  mouth  of  the  Illinois,  with  those  of  all  its  branches  which  enter  it 
below  this  point,  including  the  Missouri,  but  excluding  that  portion  in 
the  Southwest  claimed  by  Spain.  It  is,  moreover,  certain  that  the  area 
now  comprised  in  Washington,  Oregon,  and  Idaho  was  not  included. 

Grozat  surrendered  this  grant  in  1717. 

On  l^ovember  3, 1762,  France  ceded  this  region  to  Spain,  defining  it 
only  as  the  province  of  Louisiana.  A  few  months  later,  on  February  10, 
1763,  by  the  treaty  of  peace  between  Great  Jiritain,  France,  and  Spain, 
the  western  boundary  of  the  former^s  possessions  in  the  New  World 
was  placed  in  the  center  of  the  Mississippi  River,  thus  reducing  the  area 
of  Louisiana  by  the  portion  east  of  the  Mississippi  River.  Thus  by 
these  two  treaties  France  disposed  of  her  possessions  in  North 
America,  dividing  them  between  Great  Britain  and  Spain.  The  limit 
set  between  their  possessions  was  given  as  the  Mississippi,  the  river 
Iberville,  and  lakes  Maurepas  and  Pontchartrain. 

Great  Britain  then  proceeded  to  subdivide  her  share  of  this  terri- 
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tory.  The  area  soath  of  a  meridian  through  the  moath  of  Yazoo 
Kiver  and  west  of  Apalachicola  River  she  called  West  Florida;  the 
re^on  east  thereof  and  south  of  the  present  north  boundary  of  Florida 
received  the  name  of  East  Florida.  For  the  following  twenty  years, 
i.  e.,  up  to  1783,  these  boundaries  and  names  remained  undisturbed. 
In  the  latter  year,  by  the  treaty  of  peace  with  the  United  States  at  the 
close  of  the  Revolution,  Great  Britain  reduced  the  area  of  West 
Florida  by  the  cession  of  that  portion  north  of  the  thirty-flrst  parallel 
to  the  United  States.  In  the  same  year  she  gave  £)ast  Florida  and 
what  remained  of  West  Florida  to  Spain,  and  in  Spain's  possession 
they  remained  until  ceded  to  the  United  States  in  1819. 

Meantime,  in  1800,  by  the  secret  treaty  of  San  Ildefonso,  Spain 
promised  to  return  Louisiana  to  France.  In  the  language  of  the 
treaty,  she  pledged  herself  to  return  to  France  the  "  Province  of 
Louisiana,  with  the  same  extent  it  now  has  in  the  hands  of  Spain,  and 
that  it  had  when  Spain  possessed  it,  and  such  as  it  should  be  after  the 
treaties  subsequently  entered  into  between  Spain  and  other  States." 

Immediately  after  this  transfer  became  known,  on  November  30, 
1802,  measures  were  set  on  foot  by  President  Jefferson  for  securing  in 
some  way  free  access  to  the  sea  by  way  of  the  Mississippi  River.  Cir- 
cumstances favored  this  negotiation.  Bonaparte  was  at  that  time  in 
almost  daily  expectation  of  a  declaration  of  war  by  Great  Britain,  in 
which  case  the  first  act  of  the  latter  would  be  to  seize  the  mouth  of 
the  Mississippi,  and  with  it  the  province  of  Louisiana.  Under  these 
circumstances  Bonaparte  offered  to  sell  the  province  to  the  United 
States,  and  the  offer  was  promptly  accepted.  The  consideration  was 
60,000,000  francs  and  the  assumption  by  the  United  States  of  the 
"French  spoliation  claims,"  which  were  estimated  to  amount  to 
$3,750,000. 

The  treaty  of  cession,  which  bears  date  April  30, 1803,  describes  the 
territory  only  as  being  the  same  as  ceded  by  Spain  to  France  by  the 
treaty  of  San  Ildefonso. 

From  this  it  appears  that  the  territory  sold  to  the  United  States 
comprised  that  part  of  the  drainage  basin  of  the  Mississippi  which  lies 
west  of  the  course  of  the  river,  with  the  exception  of  such  parts  as 
were  then  held  by  Spain.  The  want  of  precise  definition  of  limits  in 
the  treaty  was  not  objected  to  by  the  American  commissioners,  as  they 
probably  foresaw  that  this  very  indeflniteness  might  prove  of  service 
to  the  United  States  in  future  negotiations  with  other  powers.  In 
fact,  the  claim  of  the  United  States  to  the  area  now  comprised  in 
Oregon,  Washington,  and  Idaho  in  the  negotiations  with  Great  Britain 
regarding  the  northwestern  boundary,  was  ostensibly  based,  not  only 
upon  prior  occupation  and  upon  purchase  from  Spain,  but  also  upon 
the  alleged  fact  that  this  area  formed  part  of  the  Louisiana  purchase. 
That  this  claim  was  baseless  is  shown  not  only  by  what  has  been 
already  detailed  regarding  the  limits  of  the  purchase,  but  also  by  the 
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direct  testimony  of  the  French  plenii)otentiary,  M.  Barb^  Marbois. 
Some  twenty  years  after  the  purchase  he  pablished  a  work  upon 
Louisiana,  in  which  he  detailed  at  some  length  the  negotiations  which 
preceded  the  purchase,  and,  referring  to  this  question  said:  <'The 
shores  of  the  western  of*«an  were  certainly  not  comprised  in  the  ces- 
sion, but  already  the  United  States  are  established  there." 

There  is  also  contained  in  this  work  a  map  of  the  country  between 
the  Mississippi  and  the  Pacific,  on  which  the  extent  of  Louisiana  to 
the  westward  is  indicated  by  a  line  drawn  on  the  one  hundred  and  tenth 
meridian,  which  is  not  far  from  the  western  limit  of  the  drainage  basin 
of  the  Mississippi  in  Wyoming  and  Montana.  That  part  of  the  coun- 
try now  comprised  in  Oregon,  Washington,  and  Idaho,  which,  it  has 
been  claimed,  formed  part  of  the  purchase,  bears  the  following  legend: 
"Territories  and  countries  occupied  by  the  United  States,  following 
the  treaty  of  cession  of  Louisiana." 

From  this  it  appears  that  the  northwestern  limits  of  the  Louisiana 
purchase  can  no  longer  be  a  matter  of  discussion ;  but  although  the 
United  States  certainly  did  not  purchase  Oregon,  as  a  part  of  Louisi- 
ana, it  is  no  less  certain  that  that  great  area  west  of  the  Rocky  Moun- 
tains fell  into  their  hands  as  a  direct  consequence  of  such  purchase. 

FLORIDA  PURCHASE. 

The  second  addition  to  the  territory  of  the  United  States  consisted 
of  the  Floridas,  purchased  from  Spain  on  February  22, 1819.  From 
the  date  of  the  Louisiana  purchase,  in  1803,  the  territory  bounded  by 
the  Mississippi  Kiver  on  the  west,  the  Perdido  on  the  east,  the  parallel 
of  3P  on  the  north,  and  the  Gulf  on  the  south  had  been  in  dispute 
between  the  two  countries.  During  a  part  of  this  time  it  had  been 
practically  in  the  possession  of  the  United  States. 

The  clause  quoted  above  from  the  treaty  of  San  Ildefonso  was  inter- 
preted by  Jefferson  and  others  in  this  country  to  mean  the  inclusion  of 
West  Florida.  Their  reasoning  was  this:  In  1800  Spain  owned  West 
Florida;  West  Florida  was  once  a  part  of  Louisiana;  in  1800  Spain 
receded  Louisiana  to  France;  she  therefore  re-ceded  West  Florida 
with  it. 

Spain,  however,  held  that  this  was  merely  a  treaty  of  recession,  by 
which  she  gave  back  to  France  what  France  had  given  to  her  in  1762. 
Since  in  1762  she  did  not  own  West  Florida,  she  could  not,  therefore, 
have  re-ceded  it  to  France. 

As  to  this  matter,  Marbois,  the  French  plenipotentiary,  was  very 
positive  in  stating  that  West  Florida  formed  no  part  of  the  Louisiana 
purchase,  and  that  the  southeastern  boundary  of  the  latter  was  the 
river  Iberville  and  lakes  Maurepas  and  Pontchartrain. 

Immediately  after  the  Loctisiana  purchase  the  claim  was  made  by 
the  United  States  that  it  included  most  of  West  Florida,  and  also  a 
part  of  the  Texas  coast,  but  this  was  not  entertained  by  Spain.  In 
1810  a  revolution  was  efflected  in  that  part  of  West  |^J^?^fk4yiP&^f^t 
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of  Pearl  Eiver,  and  application  was  made  for  annexation  to  the  United 
States.  The  governor  of  Louisiana,  under  instructions  from  Wash- 
ington, at  once  took  possession,  but  immediately  a  counter  revolution 
was  organized  against  him,  which  was  put  down  by  force  of  arms,  and 
in  1812  this  part  of  West  Florida  was  annexed  to  the  State  of  Lonisiana. 
Meantime,  the  insurrection  spread  eastward  in  West  Florida,  and, 
although  put  down  by  Spanish  authorities,  the  movement  received  the 
sympathy  of  the  United  States,  which  passed  a  secret  act  authorizing 
the  President,  under  certain  specified  contingencies,  to  use  force  in 
taking  possession  of  the  Floridas.  In  1812  that  portion  of  West  Florida 
lying  between  Perdido  and  Pearl  rivers  was  annexed  to  the  Territory 
of  Mississippi. 

This  purchase  settled  these  conflicting  claims. 

The  following  is  the  clause  in  the  treaty  with  Spain  ceding  the  Flor- 
idas which  defines  the  cession : 

Art.  2.  His  Catholic  Majesty  cedes  to  the  United  States,  in  full  property  and  sov- 
ereignty, all  the  territories  which  belong  to  him,  sitaated  to  the  eastward  of  the 
Mississippi,  known  by  the  name  of  East  and  West  Florida,  the  adjacent  islands 
dependent  upon  said  province,  etc. 

A  further  article  in  this  treaty  defines  the  boundary  between  the 
United  States  and  the  Spanish  possessions  in  the  Southwest,  as  follows; 

The  boundary  line  between  the  two  coantries,  west  of  the  Mississippi,  shall  begin 
on  the  Gulf  of  Mexico,  at  the  mouth  of  the  river  Sabine,  in  the  sea,  continaiug 
north,  along  the  western  bank  of  that  river,  to  the  thirty-second  degree  of  latitude, 
thence  by  a  line  due  north  to  the  degree  of  latitude  where  it  strikes  the  Rio  Roxo  of 
Nachitoches,  or  Red  River ;  then  following  the  course  of  the  Rio  Roxo  to  the  degree 
of  longitude  100  west  from  London,  or  about  23°  west  of  Washington ;  then  crossing 
the  said  Rio  Roxo  and  running  thence,  by  a  line  due  north,  to  the  River  Arkansas; 
thence,  following  the  course  of  the  southern  bank  of  the  Arkansas,  to  its  source  in 
latitude  42  north ;  and  thence  by  that  parallel  of  latitude  to  the  South  Sea,  the 
whole  being  as  laid  down  in  Melish's  map  of  the  United  States,  pnblished  at  Phila- 
delphia, improved  to  the  Ist  of  January,  1818.  But  if  the  source  of  the  Arkansas 
River  shall  be  found  to  fall  north  or  south  of  latitude  42,  then  the  line  shall  run  from 
the  said  source  duo  south  or  north,  as  the  case  may  be,  till  it  meets  the  said  parallel 
of  latitude  42,  and  thence  along  the  said  parallel  to  the  South  Sea,  all  the  islands  in 
the  Sabine  and  the  said  Red  and  Arkansas  rivers,  throughout  the  course  thus  de- 
scribed, to  belong  to  the  United  States ;  but  the  use  of  the  waters,  and  the  naviga- 
tion of  the  Sabine  to  the  sea,  and  of  the  said  rivers  Roxo  and  Arkansas  throughout 
the  extent  of  the  said  boundary  on  their  respective  banks  shall  be  common  to  the 
respective  inhabitants  of  both  nations. 

TEXAS  ACCESSION. 

The  next  acquisition  of  territory  was  that  of  the  Republic  of  Texas, 
which  was  admitted  as  a  State  on  December  29, 1845.  The  area  which 
Texas  brought  into  the  Union  was  limited  as  foUowSj  as  defined  by  the 
Republic  of  Texas,  December  19, 1836: 

Beginning  at  the  mouth  of  the  Sabine  River  and  running  west  along  the  Gulf  of 
Mexico  three  leagues  from  laud  to  the  mouth  of  the  Rio  Grande,  thence  up  the  prin- 
cipal stream  of  that  river  to  its  source,  thence  due  north  to  the  forty-second  degree 
of  north  latitude,  thence  along  the  boundary  line  as  defined  in  the jtraat^bet ween 
Spain  and  the  United  States,  to  the  beginning.  ^  P^"^  bjx.rnyx^'V^ 
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nBKT  MEXICAN  CESSION. 

In  1848  a  further  addition  was  made  to  our  territory  by  the  treaty  of 
Guadalupe-Hidalgo.  This  added  to  the  country  the  area  of  Oaliforuia, 
Nevada,  Utah,  and  parts  of  Colorado,  Arizona,  and  New  Mexico,  while 
the  Gadsden  purchase,  which  was  effected  in  1853,  added  the  remainder 
of  Arizona  and  another  part  of  New  Mexico. 

The  treaty  of  Guadalupe-Hidalgo  was  concluded  February  2,  1848, 
and  proclaimed  July  4, 1848.  The  clauses  in  it  defining  our  acquisition 
of  teriitory  are  as  follows : 

Article  Y.  The  boundary  line  between  the  two  Republics  shall  commence  in  the 
Galf  of  Mexico,  three  leagues  from  land,  opposite  the  month  of  the  Kio  Grande, 
otherwise  called  the  Rio  Bravo  del  Norte,  or  opposite  the  mouth  of  its  deepest  branch, 
if  it  should  have  more  than  one  branch  emptying  into  the  sea ;  from  thence  up  the 
middle  of  that  river,  following  the  deepest  channel  where  it  has  more  than  one,  to  the 
point  where  it  strikes  the  southern  boundary  of  New  Mexico ;  thence  westwardly 
along  the  whole  southern  boundary  of  New  Mexico  (which  runs  north  of  the  town 
caUed  Paso)  to  its  western  termination;  thence  northward  along  the  western  line  of 
New  Mexico  until  it  intersects  the  first  branch  of  the  river  Gila  (or  if  it  should  not 
intersect  any  branch  of  that  river,  then  to  the  point  on  the  said  line  nearest  to  such 
branch,  and  thence  in  a  direct  line  to  the  same) ;  thence  down  the  middle  of  the  said 
branch  and  of  the  said  river  until  it  empties  into  the  Rio  Colorado ;  thence  across  the 
Rio  Colorado,  following  the  division  line  between  Upper  and  Lower  California,  to  the 
Pacific  Ocean. 

The  Bonthem  and  western  limits  of  New  Mexico,  mentioned  in  this  article,  are  those 
laid  down  in  the  map  entitled,  ''Map  of  the  United  Mexican  States  as  organized  and 
defined  by  various  acts  of  the  Congress  of  said  Republic,  and  constructed  according 
to  the  best  authorities.  Revised  edition.  Published  nt  New  York,  in  1847,  by  J.  Dis- 
tnmeU;''  of  which  map  a  eopy  Is  added  to  this  treaty,  bearing  the  signatures  and 
seals  of  the  undersigned  plenipotentiaries.  And  in  order  to  preclude  all  difficulty  in 
tracing  upon  the  ground  the  limit  separating  Upper  fiom  Lower  California,  it  is 
agreed  that  the  said  limit  shall  connist  of  a  straight  line  drawn  from  the  middle  of 
the  Rio  Gila,  where  it  unites  with  the  Colorado,  to  a  point  on  tfie  coast  of  the  Pacific 
Ocean,  distant  one  marine  league  due  south  of  the  southernmost  point  of  the  port  of 
San  Diego,  according  to  the  plan  of  said  port  made  in  the  year  1782,  by  Don  Juan 
Pautoja,  second  sailing  master  of  the  Spanish  fleet,  and  published  at  Madrid  in  the 
year  1802,  in  the  atlas  to  the  voyage  of  the  schooners  Sntil  and  Mexicana ;  of  which 
plan  a  copy  is  hereunto  added,  signed,  and  sealed  by  the  respective  plenipotentiaries. 

Mach  difficulty  followed  in  the  interpretation  of  this  treaty.  A  joint 
eommission  of  the  two  Governments  was  formed,  consisting  of  a  com* 
missioner  and  a  chief  surveyor  from  each.  They  were  instracted  that 
any  decision  ni)on  the  interpretation  of  the  treaty  must  be  agreed  to 
unanimously.  The  most  important  question  coming  before  the  commis- 
sion for  decision  concerned  the  location  and  extent  of  the  south  bound- 
ary of  New  Mexico.  Here,  unfortunately,  the  Disturnell  map  left  room 
for  broad  difference  in  opinion.  The  town  called  Paso  is  incorrectly 
located  upon  the  map  to  the  extent  of  nearly  half  a  degree  of  latitude, 
or,  in  other  words,  the  parallels  of  latitude  are  misplaced  to  this  extent, 
so  that  if  the  position  of  the  south  boundary  of  New  Mexico  be  accepted 
with  reference  to  the  nearest  parallel  of  latitude,  it  is  half  a  degree 
&rth6r  north  than  it  would  be  if  its  position  werCppf^i^^^e^^^^ornvthe 
town  of  Paso.  ^ 
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In  the  absence  of  the  chief  surveyor  the  other  three  members  of  the 
commission,  iDcludiug  Mr.  J.  B.  Bartlett,  United  States  commissioner, 
agreed  to  accept  the  position  of  the  south  boundary  of  Kew  Mexico  as 
shown  by  the  projection  lines  of  the  map;  to  run  a  line  in  this  latitude 
3  degrees  west  from  the  Bio  Grande,  and  from  the  end  of  this  line  to 
run  north  until  a  branch  of  Gila  Biver  was  intersected.  In  accordance 
with  this  decision  a  durable  monument  was  erected  on  the  bank  of  the 
Eio  Grande,  in  latitude  32^  22^,  and  the  line  was  run  a  degree  and  a  half 
to  the  westward.  At  this  time  the  chief  surveyor  arrived,  learned  what 
had  been  done,  and  made  a  vigorous  protest  against  this  interpretation 
of  the  map.  This  protest,  backed  by  M%jor  Emory,  the  chief  astrono- 
mer, caused  a  sudden  stoppage  of  the  work  of  running  the  line  and  the 
repudiation  of  the  agreement  by  the  United  States  Government.  Nego- 
tiations followed,  but  no  agreement  was  reached  until  in  1853  the  whole 
matter  was  taken  out  of  court  by  the  Gadsden  purchase. 

UABSDEN  PUBCHASE. 

Subsequently,  on  December  30, 1853,  a  second  purchase  was  made  of 
Mexico,  consisting  of  the  strip  of  land  lying  south  of  the  Gila  Biver, 
in  New  Mexico  and  Arizona.  The  boundaries  as  established  by  this, 
known  as  the  Gadsden  purchase,  were  as  follows: 

Article  I.  The  Mexican  Republic  agrees  to  designate  the  following  as  her  trae 
Umits  with  the  United  States  for  the  future :  Retaining  the  same  dividing  line  be- 
tween the  two  Californias  as  already  defined  and  established,  according  to  the  fifth 
article  of  the  treaty  of  Qnadalnpe-Hidalgo,  the  limits  between  the  two  Republics  shall 
be  as  follows :  Beginning  in  the  Gulf  of  Mexico,  three  leagues  from  land,  opposite  the 
mouth  of  the  Rio  Grande,  as  provided  in  the  fifth  article  of  the  treaty  of  Guadalupe- 
Hidalgo  ;  thence,  as  defined  in  the  said  article,  np  the  middle  of  that  river  to  the  point 
where  the  parallel  of  31°  47'  north  latitude  crosses  the  same ;  thence  due  west  one 
hundred  miles ;  thence  south  to  the  parallel  of  31^  20'  north  latitude;  thence  along  the 
said  parallel  of  31^  20^  to  the  one  hundred  and  eleventh  meridian  of  longitude  west 
of  Greenwich ;  thence  in  a  straight  line  to  a  point  on  the  Colorado  River  twenty 
English  miles  below  the  junction  of  the  Gila  and  Colorado  rivers ;  thence  up  the 
middle  of  the  said  river  Colorado  until  it  intersects  the  present  line  between  the 
United  States  and  Mexico. 

In  the  year  following  a  commission  was  appointed  for  surveying  and 
marking  this  line,  under  the  United  States  commissioner,  Maj.  W.  H. 
Emory.  The  line  was  run  and  marked  in  the  year  1855,  and  the  report 
was  transmitted  in  the  following  year. 

As  settlement  increased  in  the  territory  which  this  line  traverses  the 
fact  was  developed  that  the  line  was  insufficiently  marked.  Some  of 
the  monuments  had  disappeared  and  in  many  places  there  were  great 
extents  of  country  in  which  no  monuments  had  ever  been  placed,  so  that 
the  necessity  became  apparent  for  rerunning  and  marking  of  the  line. 
For  this  purpose  a  commission  was  created  in  1891,  the  United  States 
members  of  which  were  OoL  J.  W.  Barlow  and  Gapt.  D.  D.  Gaillard, 
Corps  of  Engineers,  U.  S.  A.,  and  Mr.  A.  T.  Mosman  of  the  United 
States  Ooast  and  Geodetic  Survey.    Under  this  commission  the  line 
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was  reoovered  from  the  original  monuments  as  far  as  possible,  and 
between  these  monuments  was  reran  and  fully  and  durably  marked. 
The  rei)ort,  with  maps,  profiles,  and  illustrations  of  the  monuments,  was 
published  in  1899. 

ALASKA  PURCHASE. 

Alaska  was  purchased  from  Russia,  the  treaty  of  purchase  having 
been  signed  on  March  30, 1867,  and  proclaimed  June  20, 1867.  The 
boundaries  of  the  territory  are  described  in  the  accompanying  quota- 
tion from  the  treaty: 

Commenoing  firom  the  sonthemmost  point  of  the  island  called  Prince  of  Wales 
Island,  which  point  lies  in  the  parallel  of  54^  40''  north  latitude,  and  between  the 
one  hundred  and  thirty-first  and  one  hundred  and  thirty-third  degree  of  west  longi- 
tade'  (meridian  of  Greenwich),  the  said  line  shall  ascend  to  the  north  along  the 
channel  called  Portland  Channel  as  far  as  the  point  of  the  continent  where  it  strikes 
the  fifty-sixth  degree  of  north  latitude;  from  this  last-mentioned  point  the  line  of 
demarkation  shall  follow  the  summit  of  the  mountains  situated  parallel  to  the  coast 
as  far  as  the  point  of  intersection  of  the  one  hundred  and  forty-first  degree  of  west 
longitude  (of  the  same  meridian) ;  and,  finally,  from  the  said  point  of  intersection 
the  said  meridian  line  of  the  oue  hundred  and  forty -first  degree  in  its  prolongation 
as  far  as  the  Frozen  Ocean. 

IV.  With  reference  to  the  line  of  demarkation  laid  down  in  the  preceding  article 
it  is  understood — 

1st.  That  the  island  called  Prince  of  Wales  Island  shall  belong  wholly  to  Russia 
(now,  by  this  cession,  to  the  United  States). 

2d.  That  whenever  the  summit  of  the  mountains  which  extend  in  a  direction  par- 
allel to  the  coast  from  the  fifty-sixth  degree  of  north  latitude  to  the  point  of  inter- 
section of  the  one  hundred  and  forty-first  degree  of  west  longitude  shall  prove  to  be 
at  the  distance  of  more  than  ten  marine  leagues  from  the  ocean,  the  limit  between 
the  British  possessions  and  the  line  of  coast  which  is  to  belong  to  Russia,  as  above 
mentioned  (that  is  to  say,  the  limit  to  the  possessions  ceded  by  this  convention), 
shall  be  formed  by  a  line  parallel  to  the  winding  of  the  coast,  and  which  shall  never 
exceed  the  distance  of  ten  marine  leagues  therefrom. 

The  western  limit  within  which  the  territories  and  dominion  conveyed  are  con- 
tained passes  through  a  point  in  Behring's  Straits  on  the  parallel  of  65^  SO'  north 
latitude  at  its  intersection  by  the  meridian  which  passes  midway  between  the 
islands  of  Krusenstem  or  Ignalook  and  the  island  of  RatmanofF  or  Noonerbook, 
and  proceeds  due  north  without  limitation  into  the  same  Frozen  Ocean. 

The  same  western  limit,  beginning  at  the  same  initial  point,  proceeds  thenoe  in 
a  course  nearly  southwest  through  Behring's  Straits  and  Behring's  Sea,  so  as  to  pass 
midway  between  the  northwest  point  of  the  island  of  Saint  Lawrence  and  the  south- 
east point  of  Cape  Choukotski  to  the  meridian  of  one  hundred  and  seventy-two  west 
longitude;  thence  from  the  intersection  of  that  meridian  In  a  southwesterly  direo- 
iion,  so  as  to  pass  midway  between  the  island  of  Attore  and  the  Copper  Island  of 
the  Kormandorski  couplet  or  group,  in  the  North  Pacific  Ocean,  to  the  meridian  of 
one  hundred  and  ninety-three  degrees  west  longitude,  so  as  to  include  in  the  terri- 
tory conveyed  the  whole  of  the  Aleutian  Islands  west  of  that  meridian. 

The  consideration  paid  for  Alaska  was  $7,200,(X)0  in  gold. 

There  is  no  possibility  of  a  misinterpretation  of  the  language  of  the 
above  treaty  concerning  the  portion  of  the  boundary  running  along  the 
one  hundred  and  forty-first  meridian  from  the  shores  of  the  Arctic 
Ocean  to  the  neighborhood  of  the  coast  near  Mount  St.  Elias,  and  in 
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recent  years  points  upon  this  boundary,  notably  at  the  crossing  of  the 
Yukon,  have  been  established  by  the  United  States  and  Canadian  sur- 
veyors by  astronomic  means  and  marked. 

Concerning  the  remaining  portion  of  the  boundary,  however,  from 
the  neighborhood  of  Mount  St.  Blias  southeastward  to  the  month  of 
Portland  Canal,  question  has  been  raised  in  recent  years  by  Canadian 
authorities. 

It  has  long  been  known  that  the  coast  of  this  part  of  Alaska  is 
extremely  broken,  containing  many  fiords  extending  far  inland,  and 
that  no  continuous  range  of  mountains  parallels  the  coast.  It  was  for 
many  years  tacitly  admitted  by  both  sides  that  the  second  alternative 
of  the  treaty,  that  the  boundary  should  follow  a  line  10  marine  leagues 
distant  from  the  coast  and  following  its  windings,  should  be  the  one 
finally  adopted  when  the  question  of  marking  the  boundary  arose. 
This  position  was  taken  by  the  United  States  and  consistently  followed 
from  the  time  of  the  acquisition  of  the  territory  to  the  present.  All 
maps.  United  States  and  Canadian,  agreed  on  it.  Many  acts  of  sov- 
ereignty were  performed  by  the  United  States  within  this  territory,  no 
question  being  raised  by  the  Canadian  authorities,  and  the  claim  of  the 
United  States  to  a  strip  of  territory  10  marine  leagues  in  width  from 
the  main  coast  was  universally  admitted  by  the  Canadian  authorities. 
The  discovery  of  gold  in  the  basin  of  the  Yukon,  in  Canada,  and  the 
fact  that  the  only  feasible  means  of  access  to  this  region  lay  through 
United  States  territory,  made  it  extremely  desirable  for  Canada  to 
possess  a  port  or  ports  on  this  coast  as  the  starting  points  of  routes 
to  the  Yukon  mines,  and  it  was  only  when  this  necessity  appeared  that 
any  question  arose  concerning  the  interpretation  of  the  definition  of 
limits  in  the  treaty. 

The  claim  made  by  the  British  Government,  before  a  joint  commis- 
sion on  the  boundary,  on  behalf  of  Canada,  in  August,  1898,  was  that 
this  portion  of  the  boundary,  instead  of  passing  up  Portland  Canal, 
should  pass  up  Pearse  Canal,  connecting  with  Portland  Canal,  up  which 
it  follows  to  the  summit  of  the  mountains  nearest  to  the  coast,  and  then 
should  follow  them,  regardless  of  the  fact  that  they  do  not  form  a  con- 
tinuous range,  crossing  all  the  inlets  of  the  sea  up  to  Mount  St.  Elias. 
This,  of  course,  was  refused  by  the  United  States  commissioners.  A 
proposition  made  by  the  British  commissioners  to  refer  the  matter  to 
arbitration  was  also  refused  by  the  United  States  commissioners,  on 
the  ground  that  there  was  nothing  to  arbitrate,  since  the  territory  in 
question  was  in  the  possession  of  the  United  States,  and  had  been  for 
many  years  without  dispute,  such  possession  being  in  full  accord  with 
the  terms  of  the  treaty.  The  commission  was  then  dissolved,  the  only 
outcome  being  an  agreement  that  the  summits  of  White  and  Chilkoot 
l)asse8  and  a  point  upon  the  Chilkat,  above  Pyramid  Harbor,  were  tem- 
porarily adopted  as  points  upon  the  boundary. 
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HAWAIIAN  ISLAHDS. 

The  Bepnblic  of  Hawaii,  comprising  eight  islands  in  the  Pacific,  vol* 
untarily  joined  the  United  States  in  1898. 

POBTO  RICO,  GUAM,  AND  PHILIPPINE  ISLANDS. 

The  latest  accession  of  territory  made  by  the  United  States  were  the 
islands  taken  from  Spain  following  the  war  of  1898.  These  were  relin- 
quished to  the  United  States  by  the  treaty  of  peace  of  December  10, 
1898.    They  were  as  follows: 

Cuba,  sovereignty  over  which  was  relinquished  by  Spain  and  assumed 
by  the  United  States.  With  Cuba  was  included  the  Isle  of  Pines  and 
the  islets  scattered  around  the  Cuban  coast. 

Porto  Eico  and  other  Spanish  West  India  islands  which  were  ceded 
to  the  United  States. 

The  island  of  Guam,  in  the  Ladrones. 

The  Philippine  Islands,  which  comprise  all  the  islands  lying  within 
the  following  line,  as  defined  in  the  words  of  the  treaty: 

A  line  ranning  from  west  to  east  along  or  near  the  twentieth  parallel  of  north 
latitade,  and  throagh  the  middle  of  the  navigable  ohaDnel  of  Bachi,  from  the  one 
hundred  and  eighteenth  (118th)  to  the  one  hundred  and  twenty-seventh  (127th; 
degree  meridian  of  longitude  east  of  Greenwich ;  thence  along  the  one  hundred  and 
twenty-seventh  (127th)  degree  meridian  of  longitude  east  of  Greenwich  to  the  par- 
allel of  four  degrees  and  forty-five  minutes  (4^  450  north  latitude;  thence  along  the 
parallel  of  four  degrees  and  forty-five  minutes  (4^  45')  north  latitude  to  its  intersec- 
tion with  the  meridian  of  longitude  one  hundred  and  nineteen  degrees  and  thirtj^- 
B-ve  minutes  (119^  35')  east  of  Greenwich;  thence  along  the  meridian  of  longitude 
one  hundred  and  nineteen  degrees  and  thirty-five  minutes  (119^  35')  east  of  Green- 
wich to  the  parallel  of  latitude  seven  degrees  and  forty  minutes  (7^  40^  north; 
thence  along  the  parallel  of  latitude  seven  degrees  and  forty  minutes  (7^  40^  north 
to  its  intersection  with  the  one  hundred  and  sixteenth  (116th)  degree  meridian  of 
longitude  east  of  Greenwich ;  thence  by  a  direct  line  to  the  intersection  of  the  tenth 
(10th)  degree  paraUel  of  north  latitude  with  the  one  hundred  and  eighteenth  (118th) 
degree  meridian  of  longitude  east  of  Greenwich;  and  thence  along  the  one  hundred* 
and  eighteenth  (118th)  degree  meridian  of  longitude  east  of  Greenwich  to  the  point 
of  beginning. 

For  the  Philippines  the  sum  of  $20,000,000  was  paid  by  the  United 
States  to  Spain. 
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OHAPTBE  II. 

THE   PIJBIilC   DOMAIN  AND   AN  OUTIjINB   OF   THE   HIS- 
TORT  OP  CHAN6BS  MADE  THEREIN. 

CESSIONS   BY   THE   STATES. 

At  the  time  the  Oonstitation  was  adopted  by  the  original  thirteen 
States,  many  of  them  possessed  unoccapied  territory,  in  some  cases  en- 
tirely detached  and  lying  west  of  the  Appalachian  Mountains.  Thos, 
Oeorgia  included  the  territory  from  its  present  eastern  limits  westward 
to  the  Mississippi  River.  North  Carolina  possessed  a  narrow  strip  ex- 
tending from  latitude  35^  to  36^  3(K,  approximately,  and  running  west- 
ward to  the  Mississippi,  including  besides  its  own  present  area  that  of 
the  present  state  of  Tennessee.  In  like  manner,yirginia  possessed  what 
is  now  Kentucky,  while  a  number  of  States,  as  Pennsylvania,  New  York, 
Massachusetts,  and  Oonnecticut,  laid  claim  to  areas  in  what  was  after- 
ward known  as  the  Territory  Northwest  of  the  River  Ohio,  a  region  which 
is  now  comprised  mainly  in  the  States  of  Ohio,  Indiana,  Illinois,  Michi- 
gan, and  Wisconsin.  These  claims  were  to  a  greater  or  less  extent  con- 
flicting. In  some  cases  several  States  claimed  authority  over  the  same 
area,  while  the  boundary  lines  were  in  most  cases  very  ill-deflned. 

The  ownership  of  these  western  lands  by  individual  States  was  op- 
posed by  those  States  which  did  not  share  in  their  possession,  mainly 
on  the  ground  that  the  resources  of  the  General  Government,  to  which 
all  contributed,  should  not  be  taxed  for  the  protection  and  development 
of  this  region,  while  its  advantages  would  inure  to  the  benefit  of  but  a 
favored  few.  On  this  ground  several  of  the  States  refused  to  ratify  the 
Constitution  until  this  matter  had  been  settled  by  the  cession  of  these 
tracts  to  the  (General  Oovemment. 

Moved  by  these  arguments,  as  well  as  b^'  the  consideration  of  the 
conflicting  character  of  the  claims,  which  must  inevitably  lead  to  trouble 
among  the  States,  Congress  passed,  on  October  30, 1779,  the  following 
act: 

WhereaA  the  appropriatioii  of  the  vacant  lands  by  the  eeveral  States  daring  the 
present  war  will,  in  the  opinion  of  Congress,  be  attended  with  g^reat  mischiefs :  There- 
fore, 

Beaolvedf  That  it  be  earnestly  recommended  to  the  State  of  Virginia  to  reconsider 
their  late  act  of  assembly  for  opening  their  land  office;  and  that  it  be  recommended 
to  the  said  State,  and  all  other  States  similarly  circnmstanced,  to  forbear  settling  or 
issoing  warrants  for  unappropriated  lands,  or  granting  the  same  daring  the  oootin- 
nanoe  of  the  present  war. 
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This  resolntioii  was  transmitted  to  the  different  States.  The  first  to 
respoDd  to  it  by  the  transfer  of  her  territory  to  the  General  Government 
was  New  York,  whose  example  was  followed  by  the  other  States. 

These  cessions  were  made  on  the  dates  g^ven  below : 

New  York,  March  1,  1781. 

Virginia,  March  1, 1784. 

Massachnsetts,  April  19,  1785 

Connecticnt,  September  13, 1786. 

The  Connecticnt  act  of  cession  reserved  an  area  in  the  northeastern 
part  of  Ohio,  known  as  the  Western  Reserve.  On  May  30,  1800,  Con- 
aecticnt  gave  to  the  United  States  jurisdiction  over  this  area,  but  with- 
out giving  up  its  property  rights  in  it. 

South  Carolina,  August  9, 1787. 

North  Carolina,  February  25,  1790. 

Georgia,  April  24, 1802. 

The  following  paragraph  from  the  deed  of  cession  by  New  York 
defines  the  limits  of  its  cession  to  the  General  Government: 

Now,  therefore,  know  ye,  that  we,  the  said  James  Duane,  William  Floid,  and  Alex- 
ander M'Dongall,  by  virtae  of  the  power  and  authority,  and  in  the  execation  of  the 
trust  reposed  in  ns,  as  aforesaid,  have  judged  it  expedient  to  limit  and  restrict,  and 
we  do,  by  these  presents,  for  and  in  behalf  of  the  said  State  of  New  York,  limit  and 
restrict  the  boundaries  of  the  said  State  in  the  western  parts  thereof,  with  respect  to 
the  Jurisdiction,  as  well  as  the  right  or  pre-emption  of  soil,  by  the  lines  and  in  the 
form  following,  that  is  to  say :  a  line  from  the  northeast  comer  of  the  State  of  Penn- 
sylvania, along  the  north  bounds  thereof  to  its  northwest  comer,  continued  due  west 
unto  it  shaU  be  intersected  by  a  meridian  line  to  be  drawn  from  the  forty-fifth  degree 
of  north  latitude,  through  the  most  westerly  bent  or  inclination  of  Lake  Ontario ; 
thence  by  the  said  meridian  line  to  the  forty-fifth  degree  of  north  latitude ;  and 
thence  by  the  said  forty-fifth  degree  of  north  latitude ;  but  if,  on  experiment,  the 
above-described  meridian  line  shall  not  comprehend  twenty  miles  due  west  from  the 
most  westerly  bent  or  inclination  of  the  river  or  strait  of  Niagara,  then  we  do,  by- 
these  presents,  in  the  name  of  the  people,* and  for  and  on  behalf  of  the  State  of  New 
York,  and  by  virtue  of  the  authority  aforesaid,  limit  and  restrict  the  boundaries  of 
the  said  State  in  the  western  parts  thereof,  with  respect  to  Jurisdiction,  as  well  as  the 
right  of  pre-emption  of  soil,  by  the  lines  and  in  the  manner  following,  that  is  to  say : 
a  line  from  the  northeast  comer  of  the  State  of  Pennsylvania,  along  the  north  bounds 
thereof,  to  its  northwest  comer,  continued  due  west  until  it  shall  be  intersected  by  a 
meridian  line,  to  be  drawn  from  the  forty -fifth  degree  of  north  latitude,  through  a 
point  twenty  miles  due  west  from  the  most  westerly  bent  or  inclination  of  the  river 
or  strait  Niagara ;  thence  by  the  said  meridian  line  to  the  forty-fifth  degree  of  north 
latitude,  and  thence  by  the  said  forty-fifth  degree  of  north  latitude. 

The  deed  of  cession  by  Virginia  gives  no  limits,  further  than  to  specify 
that  the  lands  transferred  include  only  those  lying  northwest  of  .the 
river  Ohio, 

The  following  paragraph  from  the  deed  of  cession  by  Massachusetts 
gives  the  limits  of  the  area  ceded : 

*  *  "  We  do  by  these  presents  assign,  transfer,  quitclaim,  cede,  and  convey  to 
the  United  States  of  America,  for  their  benefit,  Massachusetts  inclusive,  all  right, 
title,  and  estate  of  and  la,  as  weU  the  soil  as  the  Joriadiotion,  whioh  the  said  Com- 
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mon wealth  bath  to  the  territory  or  tract  of  country  within  the  limito  of  Ifasaachii- 
setts  charter  Bitnate  and  lying  weet  of  the  following  line,  that  is  to  say,  a  meridtau 
line  to  be  drawn  from  the  forty-fifth  degree  of  north,  latitude  through  the  westerly 
bent  or  inclination  of  Lake  Ontario,  thence  by  the  said  meridian  line  to  the  most 
southerly  side  line  of  the  territory  contained  in  the  Massachusetts  charter ;  bat  if 
on  experiment  the  above-described  meridian  line  shall  not  comprehenf^  twenty  miles 
due  west  from  the  most  westerly  bent  or  inclination  of  the  river  or  strait  of  Niagara, 
then  we  do  by  those  presents,  by  virtue  of  the  power  and  authority  aforesaid,  in  the 
name  and  on  behalf  of  the  said  Commonwealth  of  Massachusetts,  transfer,  quitclaim, 
cede,  and  convey  to  the  United  States  of  America,  for  their  benefit,  Massachusetts 
inclusive,  all  right,  title,  and  estate  of  and  in  sis  well  the  soil  as  the  jurisdiction, 
which  the  said  Commonwealth  hath  to  the  territory  or  tract  of  country  within  the 
limits  of  the  Massachusetts  charter,  situate  and  lying  west  of  the  following  line,  that 
is  to  say,  a  meridian  line  to  be  drawn  from  the  forty-fifth  degree  of  north  latitude 
through  a  point  twenty  miles  due  west  from  the  most  westerly  bent  or  inclination  of 
the  river  or  strait  of  Niagara ;  thence  by  the  said  meridian  line  to  the  most  southerly 
side  line  of  the  territory  contained  in  the  Massachusetts  charter  aforesaid. 

The  following  clause  from  the  act  of  the  legislature  of  Connecticnt, 
authorizing  the  cession,  defines  its  limits : 

Be  it  enacted  •  •  •  That  the  delegates  of  this  State,  or  any  two  of  them,  who 
shall  be  attending  the  Congress  of  the  United  States,  be,  and  they  are  hereby,  directed, 
authorized,  and  fully  empowered,  in  the  name  and  behalf  of  this  State,  to  make,  ex- 
ecute, and  deliver,  under  their  hands  and  seals,  an  ample  deed  of  release  and  cession 
of  all  the  right,  title,  interest,  jurisdiction,  and  claim  of  the  State  of  Connecticut  to 
certain  western  lands,  beginning  at  the  completion  of  the  forty-first  degree  of  north 
latitude,  one  hundred  and  twenty  miles  west  of  the  western  boundary  line  of  the 
Commonwealth  of  Pennsylvania,  as  now  claimed  by  said  Commonwealth,  and  from 
thence  by  a  line  drawn  north,  parallel  to  and  one  hundred  and  twenty  miles  west  uf 
the  said  west  line  of  Pennsylvania,  and  to  continue  north  until  it  comes  to  forty-two 
degrees  and  two  minutes  north  latitude.  Whereby  all  the  right,  title,  interest,  juris- 
diction, and  claim  of  the  State  of  Connecticut  to  the  lands  lying  west  of  said  line  to 
be  drawn  as  aforementioned,  one  hundred  and  twenty  miles  west  of  the  western  bound- 
ary line  of  the  Commonwealth  of  Pennsylvania,  as  now  claimed  by  said  Common- 
wealth, shall  be  included,  released,  and  ceded  to  the  United  States  in  Congress  as- 
sembled, for  the  common  use  and  benefit  of  the  said  States,  Connecticut  inclusive. 

The  cession  of  South  Carolina  was  described  as  follows : 

*  •  *  All  the  territory  or  tract  of  country  included  within  the  river  Bfississippi 
and  aline  beginning  at  that  part  of  the  said  river  which  is  intersected  by  the  southern 
boundary  line  of  the  State  of  North  Carolina,  and  continuing  along  the  said  boundary 
line  until  it  intersects  the  ridge  or  chain  of  mountains  which  divides  the  eastern  from 
the  wcHtern  waters,  then  to  bo  continued  along  the  top  of  said  ridge  of  mountains 
until  it  intersects  a  line  to  be  drawn  dno  west  from  the  head  of  the  southern  branch 
of  Tugaloo  River  to  the  said  mountains  ;  from  thence  to  run  a  due  west  course  to  the 
river  Mississippi. 

The  State  of  North  Carolina  ceded— 

The  lands  situated  within  the  chartered  limits  of  the  State,  west  of  a  line  beginning 
on  the  extreme  height  of  Stone  Mountain,  at  the  place  where  the  Virginia  line  inter- 
sects it;  rnuning  thence  along  the  extreme  height  of  the  said  mountain  t<o  the  place 
where  the  Watauga  River  breaks  through  it ;  thence  a  direct  course  to  the  top  of  tbe  Yel- 
low Mountain  where  Bright's  road  crosses  the  same ;  thence  along  tho  ridge  of  the  said 
mountain,  between  the  waters  of  Doe  River  and  the  waters  of  Rock  Creek,  to  the  place 
where  the  road  crosses  the  Iron  Mountain  ;  from  thence  along  the  extreme  height  of  the 
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Bftid  moontaiii  to  where  Nolechncky  River  rang  throagh  the  same  ;  thenoe  to  the  top  of 
the  Bald  Moantain ;  thenoe  along  the  extreme  height  of  the  said  mountain  to  the 
Painted  Rock,  on  French  Broad  River ;  thence  along  the  highest  ridge  of  the  said 
mountain  to  the  place  where  it  is  called  the  Great  Iron  or  Smoky  Mountain ;  thence 
along  the  extreme  height  of  the  said  moantain  to  the  place  where  it  is  called  the  Uniooy 
or  Unaka  Moantain,  between  the  Indian  towns  of  Cowee  and  Old  Ghota ;  thence  along 
the  main  ridge  of  the  said  moantain  to  the  southern  boundary  of  this  State. 

It  will  be  noted  that  the  above  descriptioii  of  the  easteni  boundary  of 
her  ceded  possessions  agrees  in  general  terms  with  the  description  ot 
the  western  boandary  of  Korth  Oarolina,  as  given  on  page  102. 

The  articles  of  cession  by  Oeorgia  describe  the  area  ceded  as  follows : 

The  lands  situated  within  the  boundaries  of  the  United  States,  south  of  the  State  of 
Tennessee  and  west  of  a  line  beginning  on  the  west  bank  of  the  Chattahouchee  River, 
where  the  same  crosses  the  boundary  line  between  the  United  States  and  Spain ;  thence 
running  up  the  said  river  Chattahouchee  and  along  the  western  bank  thereof  to  the 
great  bend  thereof,  next  above  the  place  where  a  certain  creek  or  river,  called  Uchee 
(being  the  first  considerable  stream  on  the  western  side,  above  the  Cussetas  and  Coweta 
towns),  empties  into  the  said  Chattahouchee  River ;  thence  in  a  direct  line  to  Nioka- 
jack,  on  the  Tennessee  River;  thence  crossing  the  last-mentioned  river,  and  thenoe 
mnning  up  the  said  Tennessee  River  and  along  the  western  bank  thereof  to  the  south- 
em  boundary  line  of  the  State  of  Tennessee. 

Of  the  area  thus  ceded  to  the  General  Oovemment,  the  part  lying  north 
of  the  Ohio  was  afterwards  erected  into  the  ^'  Territory  Northwest  of  the 
River  Ohio,''  and  the  balance,  lying  sonthof  that  river,  was  known  as  the 
"  Territory  South  of  the  River  Ohio.'' 


TERRITORY  NORTHWEST   OF  THE  RIVER   OHIO. 

This  territory  was  bounded  on  the  west  by  the  Mississippi  and  the 
international  boundary,  on  the  north  by  the  boundary  line  between  the 
United  States  and  the  British  Possessions,  on  the  east  by  the  Pennsyl- 
vania and  New  York  state  lines,  and  on  the  south  by  Ohio  River.  It 
Gomprised  an  area  of,  approximately,  266,000  square  miles.  It  was 
made  up  of  claims  of  difi'erent  States  as  follows: 

1.  Virginia  uncontested  cliiims,  which  consisted  of  all  the  territory 
west  of  Pennsylvania  and  north  of  the  Ohio  to  the  forty-first  parallel  of 
north  latitude,  besides  her  claim,  by  capture,  as  far  as  the  northern 
limits  of  the  land  under  the  crown  which  had  been  subject  to  the  juris- 
diction of  the  provinces  of  Quebec  and  to  Lakes  Michigan  and  Huron. 

2.  The  claim  of  Connecticut,  which  extended  from  the  forty-first  par- 
allel northward  to  the  parallel  of  42^  2',  and  from  the  west  line  of  Penn- 
sylvania to  the  Mississippi  River. 

3.  The  claim  of  Massachusetts,  which  extended  from  the  north  line 
of  the  Connecticut  claim  above  noted  to  43°  43'  12''  north  latitude,  and 
from  the  eastern  boundary  of  New  York  to  the  Mississippi. 
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4.  The  belt  or  zone  lying  north  of  the  Maeeachnsetts  claim,  eKtend- 
ing  thence  to  the  Canada  line  and  west  to  the  Mississippi  River,  was 
claimed  to  have  been  obtained  by  the  treaty  of  peace  of  Great  Britaini 
September  3,  1783. 

5.  At  the  cession  by  the  state  of  Virginia,  both  Massachusetts  and 
New  York  claimed  the  Erie  purchase  of  about  316  square  miles,  which 
was  subsequently  bought  by  Pennsylvania  and  added  to  that  State. 

From  this  territory  were  formed  the  following  States :  Ohio,  Indiana, 
Illinois,  Michigan,  Wisconsin,  that  part  of  Minnesota  east  of  the  Missis- 
sippi Biver,  and  the  northwest  comer  of  Pennsylvania. 

In  1787  a  bill  for  its  provisional  division  into  not  less  than  three  nor 
more  than  five  States  was  passed  by  Congress.  In  this  bill  the  limits 
of  the  proposed  States  were  defined,  corresponding  in  their  north  and 
south  lines  to  the  boundaries  of  Ohio,  Illinois,  and  Indiana,  as  at  pres- 
ent constituted.  The  following  gives  the  text  of  the  clause  defining 
these  boundaries : 

CONFEDBRATE  CONORS8S— AN  ORDINANCE  FOR  THE  OOVBRNMBNT  OF  THE  TBRRnORT 
OF  THE  UNrtED  STATES  NORTHWEST  OF  THE   RIVER  OHIO. 


Article  5.  There  shaU  be  formed  in  the  said  territory  not  less  than  three  nor  move 
than  five  States ;  and  the  bonndariee  of  the  St-ates,  as  soon  as  Virginia  shall  alter  her 
act  of  cession  and  consent  to  the  same,  shall  become  fixed  and  established  as  follows, 
to  wit:  The  western  State,  in  said  territory,  shall  be  boanded  by  the  Mississippi,  the 
Ohio,  and  the  Wabash  River ;  a  direct  line  drawn  from  the  Wabash  and  Post  Vincents, 
dne  north,  to  the  territorial  line  between  the  United  States  and  Canadii ;  and  by  the 
said  territorial  line  to  the  Lake  of  the  Woods  and  Mississippi.  The  middle  State 
shall  be  bounded  by  the  said  direct  line,  the  Wabash  from  Post  Vincents  to  the  Ohio, 
by  the  Ohio,  by  a  direct  line  drawn  dne  north  from  the  month  of  the  Great  Bfiami  to 
the  said  territorial  line,  and  by  the  said  territorial  line.  The  eastern  State  shall  be 
boanded  by  the  last-mentioned  direct  line,  the  Ohio,  Pennsylvania,  and  the  said  ter- 
ritorial line:  Provided,  hcwwer.  And  it  is  farther  nnderstood  and  declared,  that  the 
boundaries  of  these  three  States  shall  be  sabject  so  far  to  be  altered,  that,  if  Congreei 
shall  hereafter  find  it  expedient,  they  shall  have  authority  to  form  one  or  two  States 
in  that  part  of  the  said  territory  which  lies  north  of  an  east  and  west  line  drawn 
through  the  southerly  bend  or  extreme  of  Lake  Michigan. 

Passed  July  13, 1787. 

The  provisions  of  this  bill  seem,  however,  never  to  have  been  carried 
out.  A  provisional  government  was  instituted  in  1788.  By  act  of 
May  7, 1800,  Congress  divided  this  territory  into  two  territorial  gov- 
ernments, the  divisional  line  being  a  meridian  passing  through  the 
mouth  of  the  Kentucky  Biver  and  extending  thence  northward  to  the 
Canada  border.  The  eastern  portion  became  the  "Territory  Northwest 
of  the  Eiver  Ohio,"  and  the  western  portion,  Indiana  Territory. 

On  November  29, 1802,  the  State  of  Ohio,  comprising  most  of  the 
former,  was  formed  and  admitted  into  the  Union,  while  the  remnant  of 
it  was  added  to  Indiana  Territory. 
.   In  1805,  all  that  portion  of  Indiana  Territory  lying  north  of  a  paraUd 
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thioagh  the  most  southerly  bend  of  ii»ke  Michigan  and  east  of  a  meridian 
drawn  through  the  same  point  became  the  Territory  of  Bfichigan.  The 
boundary  between  these  territories  was  subsequently  very  much  changed, 
as  will  appear  in  the  sequel. 

By  act  of  February  3, 1809,  Indiana  Territory  was  again  divided,  and 
the  Territory  of  Illinois  was  created  from  the  part  lying  west  of  the 
Wabash  Biver  and  a  meridian  running  through  the  city  of  Vinoennes, 
extending  thence  to  the  Canada  line. 

In  1816  Indiana,  and  in  1818  Illinois,  were  admitted  to  the  Union  as 
States,  each  with  its  boundaries  as  constituted  at  present.  By  the  same 
act  the  Mississippi  Biver  was  made  the  western  boundary  of  the  Territory 
of  Michigan,  thus  making  it  include  all  the  balance  of  the  original  North- 
west Territory  affcer  the  formation  of  the  three  States  of  Ohio,  Indiana, 
and  Illinois. 

The  act  of  1834  added  to  Michigan  Territory  the  land  between  the 
Missouri  and  White  Earth  Bivers  on  the  west  and  the  Mississippi  Biver 
on  the  east. 

Wisconsin  Territory  was  formed  in  1836  from  the  portion  of  Michigan 
Territory  west  of  the  present  State  of  Michigan.  On  January  26, 1837, 
Michigan  was  admitted  into  the  Union,  with  its  present  boundaries. 
In  1838  all  that  i)ortion  of  Wisconsin  Territory  lying  west  of  the  Missis- 
sippi Biver  and  a  line  drawn  due  north  from  its  source  to  the  interna- 
tional boundary  (that  is,  all  that  part  which  was  originally  comprised 
in  the  Louisiana  purchase)  was  made  the  Territory  of  Iowa,  and  in  1848 
Wisconsin  was  admitted  as  a  State,  with  its  boundaries  as  at  present 
constituted. 

This  appears  to  leave  the  area  which  is  now  the  northeastern  part  of 
Minnesota,  lying  east  of  the  Mississippi  Biver  and  a  line  drawn  due 
north  firom  its  source,  without  any  government  until  the  formation  of 
Minnesota  Territory,  in  1849. 


TERRITORY  SOUTH   OP   THE  RIVER   OHIO. 

The  "Territory  South  of  tlie  River  Ohio"  was  bounded  on  the  north 
by  the  present  northern  boundary  of  Tennessee,  on  the  south  by  the 
thirty-first  parallel  of  latitude,  on  the  east  by  the  States  of  Virginia, 
North  Carolina,  South  Carolina,  and  Georgia,  and  on  the  west  by 
Mississippi  Biver.  The  different  cessions  from  the  States  which  made 
up  this  region  are  as  follows: 

1.  The  area  ceded  by  North  Carolina,  which  extended  from  36^  30' 
north  latitude  southward  to  35<=^,  and  from  the  western  boundary  line  of 
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the  present  StRte  Ui  the  Mississippi  liiver.    This  is  now  the  Btate  of 
Tennessee. 

2.  Thearea  ceded  by  South  Carolina,  which  formed  anarrow  belt,  12  or 
14  miles  in  width,  lying  south  of  the  thirty-fifth  parallel,  and  extending 
from  her  western  boundary  to  the  Mississippi  Biver.  It  is  doubtful 
whether  under  the  terms  of  the  original  charters  South  Carolina  pos- 
sessed this  strip,  or  whether  it  was  not  included  in  the  possessions  of 
Georgia. 

3.  The  area  ceded  by  Georgia,  which  comprised  most  of  the  region  of 
the  present  States  of  Alabama  and  Mississippi,  north  of  the  thirty-first 
parallel. 

Tennessee  was  admitted  as  a  State  in  1796.  In  1798  Congress 
organized  the  Territory  of  Mississippi,  which  was  originally  a  small, 
rectangular  area,  bounded  on  the  west  by  the  Mississippi  Kiver,  on  the 
north  by  a  parallel  through  the  mouth  of  the  Yazoo  River;  the  boundary 
on  the  east  was  the  river  Chattahoochee,  and  on  the  south  the  thirty- 
first  parallel  of  north  latitude.  This  area  was  subsequently  enlarged 
so  as  to  include  the  whole  of  what  is  now  Mississippi  and  Alabama, 
with  the  exception  of  a  strip  along  the  Gulf  coast,  which  was  at  that 
time  claimed  by  Spain.  In  1817  the  Territory  was  divided,  and  the 
eastern  portion  was  made  into  Alabama  Territory.  Subsequently  the 
two  Territories  were  admitted  as  States. 


LOUISIANA   AND   THE   TEBBITOBY   ACQUIRED   FROM   MEXICO. 

The  Louisiana  purchase  was  efi'ected  in  1803.  In  1804  it  was  divided 
into  two  parts,  that  |>ortion  which  now  comprises  the  State  of  Loui- 
siana being  organized  as  Orleans  Territory,  while  the  balance  remained 
ns  the  Louisiana  Territory.  The  State  of  Ijouisiaua,  comprising  most 
of  the  Territory  of  Orleans,  was  admitted  to  the  Union  in  1812,  and  in 
the  same  year  it  was  enlarged  by  the  addition  of  the  portion  lying 
between  the  Mississippi  and  Pearl  rivers,  in  the  southeastern  part. 
In  the  same  year  the  name  of  Louisiana  Territory  was  changed  to 
Missouri  Territory.  In  1819  Arkansaw  Territory  wjis  created,  and  in 
1836  it  was  adniitte<l  as  a  State. 

In  1820  the  State  of  Missouri  was  formed  from  another  portion  of 
Missouri  Territory,  and  in  1836  the  boundaries  of  this  State  were  en 
larged  to  their  present  limits.  In  1834,  as  was  stated  above,  that  por- 
tion of  this  Territory  lying  north  of  the  State  of  Missouri  and  east  of 
the  Missouri  and  White  Karth  rivers  was  attached  to  the  Territory  of 
Michigan.  In  1836  this  portion  was  transferred  from  the  Territory  of 
Michigan  to  the  Territory  of  Wisconsin.    In  1838  it  was  transferred  to 
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the  Territory  of  Iowa.  In  1845  the  State  of  Iowa  was  created,  and  in 
1846  its  boundaries  were  enlarged.  In  1849  the  remainder  of  the  Ter- 
ritory was  transferred  to  Minnesota  Territory.  Minnesota  was  ad- 
mitted as  a  State  on  May  11, 1858,  with  its  present  boundaries. 

Meantime  Texas  had  been  admitted  to  the  Union,  and  by  the  treaty 
of  Guadalupe-Hidalgo  and  the  Gadsden  purchase,  we  had  acquired 
from  Mexico  all  the  area  west  of  the  northern  part  of  Texas  and  south 
of  the  forty-second  parallel.  Furthermore,  our  northern  boundary  had 
been  established  on  the  forty-ninth  parallel  to  the  Pacific  Ocean. 

Out  of  this  great  western  region  were  carved  the  following  Territories : 

Oregon  Territory,  which  was  formed  in  1848,  and  which  extended  from 
the  parallel  of  49^  north  latitude  southward  to  latitude  42^,  and  from 
the  Pacific  Ocean  east  to  the  summit  of  the  Bocky  Mountains. 

California,  which  was  admitted  as  a  State  in  1849,  with  the  same  lim 
its  which  it  possesses  at  present. 

Utah  Territory,  which  was  formed  in  1850,  and  which  extended  from 
the  forty-second  parallel  southward  to  the  thirty-seventh,  and  from  the 
California  boundary  line  eastward  to  the  Eocky  Mountains. 

New  Mexico,  which  comprised  all  the  country  lying  south  of  Utah  to 
the  boundary  line  of  Texas  and  Mexico,  and  from  theOalifomia  bound- 
ary' e^istward  to  the  boundary  of  Texas. 

Nebraska  Territory,  which  was  formed  from  Missouri  Territory  in 
1854.  It  comprised  the  country  frx)m  the  forty-ninth  parallel  down  to 
the  fortieth  and  from  the  Missouri  and  White  Earth  Bivers  west  to  the 
summit  of  the  Rocky  Mountains. 

Kansas  Territory,  formed  by  the  same  act  as  the  last,  comprised  the 
country^  lying  west  of  Missouri  to  the  boundary  of  New  Mexico  and 
Utah,  and  from  the  south  boundary  of  Nebraska  to  the  thirty-seventh 
parallel. 

Indian  Territory  then  had  its  present  limits. 

Washington  Territory  was  formed  in  1853  from  a  part  of  Oregon,  its 
southern  boundary  being  Colambia  River  and  the  parallel  of  40^  north 
latitude,  and  its  east  line  being  the  summit  of  the  Rocky  Mountains. 

Oregon  was  admitted  as  a  State  in  1857,  with  its  boundaries  as  at 
present  established.  The  portion  cut  off  from  Oregon  Territory  was 
placed  under  the  territorial  govemmentof  Washington. 

Dakota  Territory  was  formed  in  1861.  As  originally  formed  it  com- 
prised all  that  region  between  its  present  eastern  and  southern  bound- 
aries, while  its  western  boundary  was  the  summit  of  the  Rocky  Mount- 
ains. 

The  Territory  of  Nevada  was  organized  from  the  western  portion  of 
the  Territory  of  Utah  in  1861.  As  originally  constituted,  its  eastern 
line  was  the  meridian  of  thirty-nine  degrees  of  longitude  west  from 
Washington,  and  its  southern  boundary  was  the  parallel  of  thirty -seven 
degrees  of  latitude.    It  was  admitted  as  a  State  in  1864,  its  eastern 
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boniHlary  being  made  tbe  thirty-e-ghth  degree  of  longitade  (approxi- 
mately the  one  hundred  and  fifteenth  degree  west  from  Oreenwich), 
while  its  sonthem  boundary  remained  the  same.  In  1866,  by  act  of 
Congress,  the  eastern  boundary  was  moved  one  degree  farther  to  the 
eastward,  placing  it  upon  the  thirty-seventh  degree  of  longitude  west 
from  Washington,  and  the  triangular  portion  contained  between  the 
former  southern  boundary,  the  boundary  of  Oalifomia,  the  Colorado 
River  and  the  meridian  of  thirty-seven  degrees  of  longitude  was  added, 
thas  giving  the  State  its  present  area  and  limits. 

Colorado  Territory  was  tbrmed  in  1861,  with  the  limits  of  the  present 
State.    It  was  admitted  as  a  State  in  1876. 

The  TeiTitory  of  Arizona  was  formed  from  New  Mexico  in  1863,  being 
that  portion  of  New  Mexico  lying  west  of  the  thirty-second  meridian 
west  of  Washington. 

In  the  same  year  Idaho  was  formed  from  parts  of  Dakota  and  Wash- 
ington Territories.  As  originally  constituted  it  included  all  the  terri- 
tory lying  east  of  the  present  eastern  limits  of  Oregon  and  Washing- 
ton Territory  to  the  twenty-seventh  degree  of  longitude  west  of  Wash- 
ington, the  latter  meridian  being  its  eastern  boundary.  Its  southern 
boundary  was  the  northern  boundary  of  Colorado  and  Utah — ^that  is, 
the  forty-first  and  forty-second  parallels  of  latitude 

From  this  Territory  was  detached,  in  1864,  the  Territory  of  Montana, 
with  its  present  limits,  and  in  1868  the  Territory  of  Wyoming,  these 
several  changes  reducing  Idaho  to  its  present  dimensions. 


CHAPTER    III. 

THE    «OUNI>ARY    J^INKS    OF    THE    STATES    ANT>    TERRI- 
TORIES. 

MAINE. 

The  first  charter  having  any  relation  to  the  territory  comprising  the 
present  State  of  Maine  is  that  granted  by  Henry  IV  of  France  to  Pierre 
du  Gast,  Sieur  de  Monts,  in  1603,  known  as  the  charter  of  Acadia,  which 
embraced  the  whole  of  North  America  between  the  fortieth  and  forty- 
sixth  degrees  of  north  latitude.  Under  this,  several  expeditions  were 
made,  and  in  1606  it  was  decided  to  make  a  permanent  settlement  at  Port 
Royal,  now  Annai)olis,  Nova  Scotia,  and  no  further  attempts  were  made 
under  this  charter  to  plant  colonies  within  the  limits  of  the  ]>resent 
State  of  Maine.    ( Vide  Charters  and  Constitutions,  p.  771 .) 

By  the  first  charter  of  Virginia  {vide  Virginia,  p.  04),  granted  by 
James  I,  in  1606,  the  lands  along  the  coast  of  North  America  between 
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the  tbirty-fonrtb  and  forty-fifth  degrees  of  north  latitude  were  given  to 
two  companies,  to  one  of  which,  the  IMyinouth  Company,  was  assigned 
that  part  of  North  America  including  the  coast  of  New  England.  The 
first  <*/Olony  in  Maine  was  planted  on  the  i)enin8ula  of  Sabine,  at  the 
mouth  of  Kennebec  River,  now  Unnuewell  Point,  on  August  19, 1607, 
O.  S.,  by  (leorge  Pop] i am. 

James  I  in  1620  granted  a  charter  to  the  Plymouth  Company,  in  which 
may  be  found  the  following,  viz : 

Wee,  therefore  *  *  *  do  grant  ordain  and  establish  that  aU  that  Cirouit,  Conti- 
nent, Preoinots  and  Limitt«  in  America  lying  and  being  in  Breadth  from  Fonrty  De- 
grees of  Northerly  Latitude  from  the  Eqnnoctial  Line,  to  Fonrty  eight  Degrees  of  the 
said  Northerly  Latitade  and  in  length  by  all  the  Breadth  aforesaid  thronghont  the 
Maine  Land  from  8ea  to  8ea~with  all  the  Seas,  Rivers,  Islands,  Creekes,  Inlette,  Ports 
and  Havens  within  the  Degrees,  Precincts  and  Limitts  of  the  said  Latitude  and  Lon- 
gitude shall  be  the  Limitts,  and  Bounds,  and  Precincts  of  the  second  coUony — and  to 
the  end  that  the  said  Territoryes  may  hereafter  be  more  particularly  and  certainly 
known  and  distinguished,  our  Will  and  Pleasure  is,  that  the  same  shall  from  hence- 
forrth  be  nominated,  termed  and  called  by  the  name  of  New  England  in  America. 

Under  this  grant,  given  in  1621,  the  Earl  of  Stirling  claimed  that  he 
was  entitled  to  land  on  the  coast  of  Maine  which  was  afterwards  granted 
to  the  Plymouth  Company,  and  by  direction  of  James  I  that  company 
issued  a  patent  to  William  Alexander,  Earl  of  Stirling, 

For  a  tract  of  the  main  land  of  New  England,  beginning  at  Saint  Croix  and  from 
thence  extending  along  the  sea-coast  to  Pemquid  and  the  river  Kennebeck.  ( Vide 
Charters  and  Constitutions,  p.  774. ) 

The  heirs  of  the  Earl  of  Stirling  sold  this  tract  to  the  Duke  of  York 
in  1663.    ( Vide  Zell's  Encyclopsddia.) 

In  1622  Oapt.  John  Mason  and  Sir  Ferdinando  Gorges  obtained  from 
the  council  of  Plymouth  a  grant  of  the  lands  lying  between  the  Merri- 
mac  and  Kennebec  Rivers,  and  extending  back  to  the  river  and  lakes  of 
Canada.  This  tract  was  called  Laconia,  and  it  included  New  Hamp- 
shire and  all  the  western  part  of  Maine.  ( Vide  Whiton's  New  Hamp- 
shire.) 

Mason  and  Gorges,  in  1629,  by  mutual  consent  divided  their  territory 
into  two  by  the  river  Piscataqua.  That  part  on  the  east  of  this  river 
was  relinquished  to  Gk>rges,  who  called  it  Maine.  ( Vide  Whiton's  New 
Hampshire.) 

The  charter  of  the  Plymouth  Company  was  surrendered  to  the  King 
in  the  year  1635.    ( Vide  Plymouth  Colony  Laws,  p.  333  et  supra.) 

King  Charles  I,  iu  the  year  1639,  granted  a  charter  to  Sir  Ferdiuando 
Gorges,  which  virtually  confirmed  the  patent  given  to  him  by  the  Ply- 
mouth Company  in  1622. 

The  following  extract  from  that  charter  defines  the  boundaries : 

All  that  Parte  Pnrparte  and  Porcon  of  the  Mayne  Lande  of  New  England  aforesaid 
beginning  att  the  entrance  of  Piaoataway  Harbor  and  soe  to  paaee  npp  the  same  into  the 
Biver  of  Newichewanooke  and  through  the  ttaiue  unto  the  fhrtheet  heade  thereof  and 
fromihenoe  Northwestwaida  till  one  hundred  and  twenty  milee  bee  finished  and  fh>m 
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PiKcataway  Harbor  moath  aforesaid  Northeaetwards  along  the  Sea  Coaste  to  Sagada.- 
bucke  and  ap  the  River  thereof  to  Kynybequy  River  and  through  the  same  into  the 
beade  thereof  and  into  the  Lande  Northwest wardti  imtill  one  hnndred  and  twenty 
myles  liee  ended  being  acoompted  from  the  mouth  of  Sagadahooke  and  from  the 
period  of  one  hnndred  and  twenty  myles  aforesaid  to  croese  over  Lande  to  the  one 
hundred  and  twenty  myles  end  formerly  reckoned  upp  into  the  Lande  from  Piscata- 
way  Harbor  through  Newiohewanooke  River  and  also  the  Northe  halfe  of  the  Isles  of 
Shoales  togeather  with  the  Isles  of  Capawock  and  Nawtioan  neere  Cape  Cod  as  alsoe 
all  the  Islands  and  Iletts  lyeinge  within  five  leagnes  of  the  Mayne  all  alonge  the  afore- 
soide  coasts  betweene  the  aforesaid  River  of  Pascatawav  and  Sagadahocke  with  all  the 
Creeks  Havens  and  Harbors  thereunto  belonginge  and  the  Revercon  and  Revercons 
Remaynder  and  Remaynders  of  all  ana  singular  the  said  Landes  Rivers  and  Premisses. 
All  which  said  Part  Purpart  or  Poroon  of  the  Mayne  Lande  and  all  and  every  the 
Premisses  herein  before  named  Wee  Doe  for  us  our  heires  and  successors  create  and 
incorporate  into  One  Province  or  Countie,  and  Wee  Doe  name  ordeyne  and  appoynt 
that  the  porcon  of  the  Mayne  Lande  and  Premises  aforesaid  shall  forever  herefter  bee 
called  and  named  The  Province  or  Countie  of  Mayne. 

In  1664  Charles  II  granted  to  the  Dake  of  York,  who,  the  year  before, 
had  purchased  the  territory,  which  had  been  awarded  to  the  Earl  of 
Stirling  in  the  division  of  the  country  to  his  heirs,  a  portion  of  the  pres- 
ent StatiC  of  Maine,  and  also  certain  islands  on  the  coast,  and  a  large 
territory  west  of  the  Connecticut  Bi  ver.  (For  the  bonndanes  vide  New 
York,  p.  76  et  seq.) 

In  1674  Charles  II  made  a  new  grant  to  the  Duke  of  York,  in  sub- 
stantially the  same  terms  as  that  of  1664,  including  as  before  a  portion 
of  Maine.    (  Vide  New  York,  p.  77.) 

Ill  the  year  1677,  Ferdinando  Gk>rges,  a  grandson  of  Sir  Ferdinando 
Gk)rges  sold  and  gave  a  deed  of  the  province  of  Maine  to  John  IJshur,  a 
merchant,  of  Boston,  for  £1,250.  In  the  same  year,  Ushur  gave  a  deed  of 
the  same  territory  to  the  governor  and  company  of  Massachusetts  Bay, 
who  had  received  a  grant  from  the  council  of  Plymouth  in  1628,  confirmed 
by  the  King  in  1629.    ( Vide  0.  &  0.,  p.  774.) 

In  1686  Pemaquid  and  its  dependencies,  tbrming  Cornwall  County, 
under  the  jurisdiction  of  New  York,  were  annexed  to  the  New  England 
government  by  a  royal  order,  dated  September  19,  1686.  (Vide  Maine 
Historical  Society  Collection,  vol.  5.) 

The  charter  of  Massachusetts  Bay  of  1629  having  been  canceled  in 
1684,  iu  1691  William  and  Mary  granted  a  new  one,  incorporating  the 
provinces  of  Maine  and  Acadia,  or  Nova  Scotia,  with  the  colonies  of 
Massachusetts  Bay  and  of  Plymouth,  into  one  royal  province  by  the 
name  of  the  Boyal  Province  of  Massachusetts  Bay.   ( Vide  Mass.,  p.  54.) 

The  right  of  government  thus  acquired  over  the  district  of  Maine 
was  exercised  by  Massachusetts  until  1819  when  measures  were  taken 
to  :vdmit  Maine  as  an  independent  State. 

By  the  treaty  of  Paris  in  1763  the  King  of  France  relinquished  all 
claim  to  that  port* on  of  North  America  which  includes  the  present 
State  of  Maine. 
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Tlie  Dorthem  and  eastern  bonndaries  were  settled  by  the  United 
States  and  Great  Britain.    (See  p.l3,ee  seq). 

The  western  boundary  was  for  a  long  time  a  source  of  contention  be- 
tween  Maine  and  New  Hampshire. 

New  Hampshire  having  been  made  a  province  in  1679,  controversies 
arose  concerning  the  divisional  line. 

In  1731  commissioners  from  New  Hampshire  and  from  Massachusetts 
having  been  appointed,  met,  but  were  unable  to  agree.  New  Hampshire 
appealed  to  the  King,  and  the  King  ordered  that  a  settlement  should  be 
made  by  commissioners  from  the  neighboring  provinces.  The  board  met 
at  Hampton  in  1737.  The  commissioners  fixed  on— substantially— the 
present  boundary,  wording  their  report  as  follows: 

Beginning  at  the  entrance  of  Paacataqna  Harbor,  and  ao  to  paee  up  the  same  to  the 
River  Newhichawack,  and  thro'  the  same  into  the  farthest  head  thereof,  and  thenoe 
ron  north  2  degrees  west  till  120  miles  were  finished,  from  the  mouth  of  Pasoataqna 
Harbor,  or  until  it  meet  with  His  Mf^jesty's  other  Goyernmcnts.  (See  N.  H.  His- 
torical CoU.,  Vol.  II.) 

This  was  confirmed  by  the  King,  August  5, 1740. 

In  1820  Maine  was  admitted,  as  an  independent  State. 

Difiicnlties  having  arisen  about  the  boundary  between  Maine  and 
New  Hampshire,  commissioners  were  appointed  in  1827  from  each  State 
to  determine  the  same. 

In  1829  the  commissioners'  report  was  adopted  by  each  State,  and 
the  line  then  settled  upon  is  as  follows,  using  the  language  of  the  com- 
missioners' report,  viz : 

The  report  of  the  oommissioners  appointed  by  His  Majesty's  order  in  Council  of 
February  22nd,  1735,  and  confirmed  by  his  order  of  the  5th  of  August,  1740,  having 
eatablished — 

^*  That  the  dividing  line  shall  pass  up  through  the  month  of  Piscataqua  Harbor, 
and  np  the  middle  of  the  river  of  Newichwannock,  part  of  which  is  now  called  the 
Salmons  Falls,  and  through  the  middle  of  the  same  to  the  farthest  head  thereof^  Ac.,** 
and  *'  that  the  dividing  line  shall  part  the  Isle  of  Shole$j  and  run  through  the  middle 
of  the  harbor,  between  the  islands  to  the  sea  on  the  southerly  side,  d&o."  We  have 
not  deemed  it  necessary  to  commence  our  survey  until  we  arrived  north,  at  the  head 
of  Salmon  FaUs  River,  which  was  detennined  by  Bryant,  at  his  survey  in  1740,  to  be 
at  the  outlet  of  East  pond,  between  the  towns  of  Wakefield  and  Shapleigh.  From  that 
point  we  have  surveyed  and  marked  the  line  as  follows,  viz : 

We  commenced  at  the  Bryant  Bock,  known  as  such  by  tradition,  which  is  a  rock 
in  the  middle  of  Salmon  Falls  River,  at  the  outlet  of  East  pond,  about  six  feet  in  length, 
three  feet  in  breadth,  three  feet  in  depth,  and  two  feet  under  the  surface  of  the  water, 
as  the  dam  was  at  the  time  of  the  survey,  to  wit,  October  1,  18*27  ;  said  stone  bears 
south,  seventy-one  degrees  west,  three  rods  and  eight  links  from  a  large  rock  on  the 
eastern  bank,  marked  *'  1827,^'  and  bears  also  from  a  rock  near  the  mill-daui  (marked 
'*  H")  north,  nineteen  defi^rees  and  thirty  minutes  west,  and  distant  twelve  rods  and 
twenty-one  links.  At  this  point  the  variation  of  the  needle  was  ascertained  to  be 
nine  degrees  west. 

From  the  above  stono  the  line  is  north  seven  degrees  and  forty-one  minutes  east, 
one  hundred  and  seventy -eight  rods  to  East  pond,  and  crossing  the  pond  three  hun- 
dred and  eleven  rods  in  width  to  a  st>one  monument  which  we  erected  up  on  the  bank, 
about  three  and  an  half  feet  high  above  the  surfiEuse  of  the  ground,  marked  N  on  the 
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went  side  and  M  on  the  east  side,  whioh  desoriptioa  appliee  to  aU  the  atone  nwnn- 
iiieDts  hereinafter  mentioned  nnless  they  are  otherwise  particularly  described ;  thaAce 
the  same  coarse,  two  hundred  and  twenty-five  rods,  to  Fox  Ridge,  and  to  a  stoue 
monument  whioh  is  placed  npon  the  north  side  of  the  road  that  leads  ftt>m  Wakefield 
to  Shapleigh ;  thence  two  hundred  rods  to  Baloh's  pond ;  across  the  pond,  one  hun- 
dred and  three  and  half  rods ;  across  a  peninsula,  thirty 'Siz  rods ;  across  a  oove, 
fifty-one  rods  and  seventeen  links;  across  a  second  peninsula,  forty-eight  rods;  aorosR 
a  second  cove,  twenty-seven  rods,  ten  links. 

Thence  three  hundred  and  seventy  rods,  to  the  road  leading  from  Newfield  to  Wake- 
field and  a  stone  monument,  erected  on  the  north  side  of  the  same,  near  Camper- 
neirs house;  thence  nort.h  six  degrees  and  ten  minutes  east,  five  hundred  and  ninety 
rods,  to  the  line  of  Parsonfield,  to  a  stone  monument  with  additional  mark  "  18SS8." 

At  this  point  the  variation  of  the  needle  was  found  to  be  nine  degrees  fifteen  min- 
utes west.  Thence  same  course  five  hundred  and  eleven  rods,  crossing  the  end  of 
Province  pond  to  a  stone  monument  on  the  Parsonfield  road,  near  the  house  of  Jamee 
Andrews,  also  with  additional  mark  "1828  " ;  thence  north  eight  degrees  and  thirty - 
eight  minutes  east,  two  hundred  and  eight  rods,  to  the  old  comer-stone  of  Effingham, 
about  two  feet  above  the  ground,  and  not  marked;  thence  north  eight  degrees  fifty- 
five  minutes  east,  two  hundred  and  seventy-seven  rods,  to  a  large  round  stone  about 
three  feet  diameter  and  two  feet  high,  marked  N  and  M,  by  the  road  upon  Towlea  hill ; 
thence  north  seven  degrees  fifty-five  minutes  east,  six  hundred  and  thirty-one  roda  to 
a  stone  monument,  on  the  road  leading  from  Parsonfield  to  Effingham.  At  this  point 
the  variation  of  the  needle  was  found  to  be  9  degrees  thii*ty  minutes  west.  Thencr 
north  five  degrees  two  minutes  east,  seven  hundred  thirty-four  to  a  pine  stump, 
upon  a  small  island  in  Ossipee  River  at  the  foot  of  the  falls ;  thence  north  ten  d<'- 
grees  east,  thirty  rods,  to  a  stone  monument,  on  the  north  side  of  the  new  road  from 
Porter  to  Effingham ;  thence  the  same  course,  five  hundred  fifty-eight  rods,  to  the  top 
of  Bald  Mountain ;  thence  same  coorse,  three  hundred  sixteen  rods,  to  the  top  of 
Bickford  Mountain ;  thence  same  course  one  hundred  and  ninety-three  rods,  to  a  stone 
monument,  on  the  north  side  of  the  road,  leading  f^om  Porter  to  Eaton. 

At  this  point  the  variation  of  the  needle  was  found  to  be  nine  degrees  forty-five 
minutes  west ;  thence  north  eight  degrees  five  minutes  east,  seven  hundred  and  forty- 
four  rods,  to  Cragged  Mountain ;  thence  same  course,  sixty-seven  rods,  to  the  oomer 
of  Eaton ;  thence  same  course,  seven  hundred  eighty-seven  and  an  half  rods,  to  the 
comer  of  Conway ;  thence  same  course,  six  hundred  ten  and  an  half  rods,  to  a  stone 
monument,  on  the  south  side  of  the  road,  leading  from  Brownfield  to  Conway  Center; 
thence  north  eight  degrees  east,  eight  hundred  seventy-one  rods,  to  a  stone  monument 
on  the  south  side  of  the  road  leading  from  Fryeburg  Village  to  Conway.  At  this 
point  the  variation  of  the  needle  was  found  to  be  ten  degrees  west ;  thence  same 
course,  four  rods,  to  a  stone  monument  on  the  north  side  of  the  same  road ;  thence  north 
eight  degrees  fifteen  minutes  east,  one  hundred  two  rods,  to  Saco  River ;  thence  same 
course,  eighteen  rods,  across  said  river ;  thence  same  course,  six  hundred  forty-four 
rods,,  to  a  stone  monument  on  the  road  leading  to  Fryeburg  Village,  on  the  nortii  side 
of  the  river. 

This  monument  is  marked  as  before  described,  and  is  about  eight  feet  high  abov<* 
the  ground ;  thence  same  course,  one  hundred  forty-two  rods,  to  Ballard's  Mill  Pond : 
thence  same  course,  sixty-one  rods,  six  links,  across  said  pond ;  thence  same  oourse, 
three  hundred  forty- four  rods,  to  a  stone  monument  on  the  east  side  of  Chatham  road ; 
thence  same  course,  six  hundred  ninety  rods,  to  KimbalFs  Pond ;  thence  same  course, 
one  hundred  sixty-six  rods,  across  said  pond ;  thence  same  course,  sixty  rods,  to  a  stcme 
mouuiuent  on  the  meadow. ^  Thence  same  course,  nine  hundred  forty  rods,  to  the  cor- 
ner of  Bradley  and  Eastman's  grant ;  thence  same  course,  six  hundred  and  ninety  rods, 
to  a  stone  monument  on  the  east  side  of  the  Cold  River  road.    This  stone  is  marked  as 


1  From  this  point  the  line  was  resurveyed  in  1858,  iHde  p.  44. 
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before  described,  but  ia  not  moie  than  two  feet  aboTe  the  ground.  Thenoe  same  conrso, 
one  thonsand  five  hnndrsd  forty  rods,  to  the  comer  of  Warner  and  Oilman's  location ,  a 
pile  of  stones.  At  this  point  the  y  ariation  of  the  needle  was  fonnd  to  be  ten  degreev 
twenty-three  minutes  west ;  thence  same  course,  four  hundred  and  fifty  rods,  to  top 
of  Mount  Boyce ;  thence  same  course,  eight  hundred  ninety-eight  rods,  to  Wild  River ; 
thenoe  same  course,  eight  rods,  across  said  river ;  thence  same  course,  seven  hundred 
sixty-five  rods,  to  a  stone  monument  on  the  north  side  of  the  road  leading  from  Lan- 
caster to  Bethel ;  thenoe  same  course,  one  hundred  rods,  to  Androscoggin  River; 
thence  same  course,  eighteen  rods,  across  said  river ;  thence  north  eight  degrees  ten 
minutee  east,  f»ur  thousand  one  hundred  sixty-two  rods,  across  ten  streams,  to  Chick- 
walnepg  River;  thence  same  course,  two  fhousand  five  hundred  rods,  to  a  stone 
monument  on  the  north  side  of  the  road  leading  from  Errol  to  Andover.  This  stone 
is  marked  ''  N.  H.''  and  <'  M.,"  thence  same  course  two  hundred  ten  rods  to  Cambridge 
River,  thence  same  course  eight  rods  across  said  river,  thence  same  course  five  hun- 
dred sixty-seven  rods  to  Umbagog  Lake,  thence  same  course  thirty-four  rods  across  a 
cove  of  the  same,  thence  same  course  ten  rods  across  a  peninsula  of  the  same,  thenoe 
same  course  two  hundred  twenty-five  rods  across  a  bay  of  said  lake,  thence  same 
course  two  hundred  six  rods  across  a  peninsula  of  the  same,  thence  same  course  one 
thoofland  ene  hundred  sixty-five  rods  across  the  north  bay  of  said  lake  to  a  cedar  post 
marked '  *  N."''  M. ,"  thence  north  ei«ht  degrees  east  seven  hundred  fourteen  rods  to  Pond 
brook;  thenoe  same  course  two  hundred  twenty -five  rods  to  a  stone  monument  on  the 
south  side  of  the  Margallaway  River,  thence  same  course  ten  rods  across  said  river, 
thenoe  same  course  one  hundred  sixty-two  rods  to  a  spruce,  corner  of  the  college 
grant,  thence  same  course  two  hundred  sixty-four  rods  to  Margallaway  River  a  second 
time.  At  this  point  the  variation  of  the  needle  was  found  to  be  eleven  degrees  forty- 
fiTC  minutes  west ;  thence  same  course  ten  rods  across  said  river,  thence  same  course 
two  hundred  and  ninety  rods  to  same  river  a  third  time,  thenoe  same  course  ten  rods 
across  said  river  to  a  monument  made  with  three  stones  on  the  north  side  of  said 
river,  about  two  feet  high  and  not  marked,  thence  same  course  four  hundred  forty- 
four  rods  to  comer  of  township  number  five,  in  second  range,  in  Biaine,  thence  same 
oonrse  one  thousand  eight  hundred  six  rods  to  the  north  comer  of  the  same  township, 
thence  same  course  four  hundred  and  sixty  rods  to  a  branch  of  Little  Diamond  River, 
thence  same  course  three  hundred  fifty  rods  to  another  branch  of  the  same,  theuoe 
same  course  two  thousand  one  hundred  twenty  rods  to  a  branch  of  the  Margallawsy 
River,  thence  same  course  three  hundred  thirty-two  rods  to  another  branch  of  the 
same,  thence  same  course  four  hundred  rods  to  a  steep  mountain  called  Prospect 
Hill,  thence  same  course  nine  hundred  and  twenty  rods  to  Mount  Carmel,  sometimes 
called  Sunday  Mountain,  thence  same  course  four  hundred  rods  to  a  perpendicular 
precipice,  thence  same  course  five  hundred  and  forty  rods  to  a  branch  of  Margalloway 
River,  thence  same  course  two  hundred  and  sixty  rods  to  a  branch  of  the  same,  thence 
same  course  three  hundred  forty-six  rods  to  a  second  steep  precipice,  thence  same 
course  one  hundred  eighty-six  rods  to  a  branch  of  Margallaway  River,  thence  same 
course  two  hundred  forty-two  rods  to  another  branch  of  same  river,  thence  same  course 
seventy -eight  rods  to  a  beaver  pond,  thenoe  sanie  course  one  hundred  twenty-six  rods 
to  a  yellow  birch  tree  on  the  highlands  which  divide  the  waters  that  run  south  from 
those  that  run  into  the  St.  Lawrence,  being  the  northern  extremity  of  the  line  and 
one  hundred  and  twelve  miles  two  hundred  and  thirty-three  rods  from  the  head  of 
Salmon  Falls  River. 

Found  said  tree  marked  on  the  east  side  '<M.  £.  1789,'^  and  on  the  west ''  N.  H.  N. 
E.;»  also  "M.  54."  To  these  marks  we  added  "  N.  H./'  "N.  E.,"  and  **M.  E.," 
**18Si8,'"'E.  H./'  '<A.  M.  M.,"  ''1826,"  and  stones  were  piled  round  the  same  and 
marked. 

The  whole  course  of  the  line  from  the  Androscoggin  River  was  re-marked  by  spot- 
ting the  old  marked  trees  and  crossing  the  spots  and  marking  others  in  the  course. 
And  the  line  aa  above  survey  and  described  we  agree  to  be  the  trae  boundary  line  of 
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Baid  States.  And  the  above-described  marks  and  monnments  we  establish  to  doeig- 
oat4)  the  same,  and  that  the  said  line  hereafter  remain  the  boundary  line  between  the 
States,  unless  the  legislature  of  either  State  shall,  at  the  first  session  after  the  execu> 
tion  of  thlM  agreement,  disapprove  of  the  same. 

WILLIAM  KING, 
RUFU8  McIN TIRE, 

ComtMssitmen  of  Maime. 
ICHABOD  BARTLETT, 
JOHN  W.  WEEKS, 
Cammi89ioHer8  of  New  HaMpsAtrs. 
November  13, 1828. 

The  legislatare  of  Maine  approved  of  the  commissioners'  report  Feb- 
mary  28, 1829,  and  requested  the  governor  to  issue  his  proclamation 
accordingly. 

The  same  action  was  taken  by  the  legislature  of  New  Hampshire,  July 
1, 1829. 

(For  Report  of  Commissioners,  see  Laws  of  Maine,  1828-'9,  under 
bead  of  Resolves  of  the  Ninth  Legislature  of  the  State  of  Maine,  pages 
39-43.) 

Between  1828  and  1858,  considerable  portions  of  the  aniost  unbroken 
forests  through  which  the  line  of  1827-'28  was  marked  were  cleared. 
Extensive  forest  fires  often  swept  large  tracts  of  this  territory,  and,  as 
a  consequence,  the  marks  of  the  1827-'28  survey  for  a  distance  of  nearly 
eighty  miles — which  by  that  survey  was  mainly  fixed  by  blazed  trees, 
—only  seven  stone  posts  having  been  set  in  this  distance— were  obliter- 
ated, so  that  there  remained  scarcely  a  vestige  of  the  original  line.  The 
lands  having  become  valuable,  and  litigation  in  many  oases  being  immi- 
nent, the  legislatures  of  the  two  States  in  1858  provided  by  enactment 
for  another  survey  from  Fryeburg  to  the  Canada  line — which  was  made 
the  same  year.    The  line  as  then  surveyed  is  as  follows,  viz : 

Commencing  at  an  iron  post*  situated  on  the  line  mn  in  accordance  with  tho 
"  Treaty  of  Washington,  of  Angast  9,  1842,"  as  tho  boundary  between  the  United 
States  and  the  province  of  Canada,  at  the  comers  of  the  States  of  Maine  and  New 
Hampshire.  On  the  south  face  of  said  post  are  the  words  '^  Albert  Smith,  U.  8. 
Comssr. " ;  on  the  north  face,  **  Lt.  CoL  I.  B.  B.  Eastcourt,  H.  B.  M.  Comssr." ;  on  the 
west  face,  "  Boundary,  Aug.  9,  1842  *';  on  the  east  face,  "  Treaty  of  Washington.''  To 
the  marks  are  added  on  the  southern  half  of  the  west  face,  *<  H.  O.  Kent.''  A  large  flat 
stone  was  placed  on  the  southern  face  of  the  monument  and  marked  "  lS5ii — N.H., 
Me.,"  on  either  side  of  a  line  cut  in  said  stone  bearing  the  direction  of  the  State's 
Une,  viz,  south,  8  degrees  west. 

From  this  point  the  line  is  south  8  degrees  west,  17  rods,  7  links  to  a  large  yellow 
birch  stub,  the  northern  terminus  of  the  former  survey ;  thenoe  126  rods  to  a  beaver 
pond ;  thence  78  rods  to  the  northwesterly  branch  of  the  Margallaway,  known  as  Kent 
River ;  thence  242  rods  to  another  branch  of  the  Margallaway ;  thence  186  rods  to  a 
certain  steep  precipice  perpendicular  on  its  southern  face ;  thence  346  rods  to  a  branch 
of  the  Margallaway  River ;  thence  'kJQO  rods  to  another  branch  of  the  same ;  thenoe  540 
rods  to  a  precipice,  the  southern  side  of  Mount  Abbott ;  thence  400  rods  to  the  summit 


'The  position  of  this  post  is  given  in  Hitchcock's  Geological  Survey  of  New  Hainp- 
•hiie,  aafollowB,  vie,  latitude,  45^  18'  2:V'.33 ;  longitude,  71o  6^  40".5. 
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of  Mooiit  Cannel ;  thence  9SQ  rods,  and  aoroea  fonr  streamB,  to  the  Bommit  of  Proapeot 
Hill. 

On  this  distance  we  marked  a  yellow  birch  tree  *<  H.  O.  Kent,  September  90, 1868," 
and  the  names  of  the  remainder  of  the  party ;  I  hence  400  rods  to  another  branch  of 
ihe  Margallaway ;  thence  332  rods  to  the  Little  Margallaway  River ;  thence  2,120  rodB 
across  Bosebnck  Mountain  to  a  branch  of  said  river.  On  this  distance  at  the  north- 
west comer  of  township  No.  5,  range  3,  in  Maine,  we  marked  a  white  birch  tree,  *'N. 
H.  M.,"  and  on  its  north  and  south  sides,  *'  lY,  111.''  Thirty  rods  from  the  summit  of 
Bosebnck  Mountain,  and  on  its  northern  slope,  wo  erected  a  stone  monument  marked 
**  N.  M.";  thence  3oO  rods  to  the  Little  Diamond  River  or  Abbott  Brook ;  thence  460 
rods  to  the  northwest  comer  of  township  No.  5,  rauge  2,  in  Maine.  On  this  distance 
we  found  an  ancient  yellow  birch  tree  marked  ^*  17ri9-35,  M."  To  these  marks  we 
added  "  1858" ;  thence  1,806  rods  to  the  southwest  comer  of  the  same  township.  On 
this  distance,  at  the  northeast  comer  of  Dartmouth  College,  second  grant  in  N.  H., 
we  marked  a  large  yellow  birch  tree  **Me.,  J.  M.  W.,  lr<58;  N.  H.,H.  O.  K.";  thence, 
aod  across  an  open  bog,  444  rods  to  the  north  bank  of  the  Margallaway  River,  to  a 
white  maple  tree  marked  ''N.H.M.";  tbence  10  rods  across  said  river  to  a  large 
pine  tree  marked  **  M"  "  N.  H." ;  thence  and  across  a  second  open  bog  290  rods  to  the 
same  river  and  to  a  large  elm  stub ;  thence  10  rods  across  said  river ;  thence  264  rods  to 
a  spruce  post  marked  "  M."  *' N.  H.",  '<  W.  L.",  '<  D.  C",  being  the  southeast  comer  of 
Dartmouth  College,  second  grant;  thence  162  rods  to  the  Margallaway  River;  thence 

10  rods  across  said  river  to  a  stone  monument  on  its  southerly  side,  standing  about  3 
feet  above  the  ground  and  marked  ''  M."  "  N.  H." ;  thence  to  the  original  line  tree 
nearest  to  the  clearing  of  the  home  farm  of  Z.  F.  Durkee,  esq.  The  eourte  of  the  line 
the  entire  diatance  from  ihe  iron  poet  at  the  national  boundary  to  tki$  point  hoare  eouth 
eight  dtgreee  weet;  thence  across  said  clearing,  the  old  line  marks  being  gone,  south 

1 1  degrees  and  30  minutes  west,  168  rods,  to  the  old  crossed  trees  in  the  woods  south 
of  Pond  Brook ;  thence  from  Pond  Brook  south  eight  degrees  west,  714  rods  to  the 
north  bog  of  Umbagog  Lake  and  to  a  cedar  tree  marked  ^'M."  "N.''  To  this  we 
added  "185a" 

On  this  distance  near  the  comer  of  Errol  and  Wentworth's  location,  which  is  a  ce- 
dar post  in  a  pile  of  stones,  we  marked  a  maple  tree  *<M.  1858,"  "  N.  H.  1868"; 
thence  south  ten  degrees  and  thirty  minutes  west  1,166  rods,  across  the  north  bay  of 
said  lake  to  the  old  marked  trees  on  the  southern  shore ;  thence  south  eight  degrees 
west  206  rods  across  the  peninsula  to  a  cedar  tree  marked  '*M."  '<N.  H."  A  large 
stone,  also,  on  the  lake  shore  was  marked  "M,"  <*N.  H.";  thence  same  course  225 
rods,  across  a  bay  of  said  lake ;  thence  same  course  10  rods,  across  a  peninsula ;  thence 
same  course  34  rods  across  a  cove ;  thence  same  course  567  rods  to  Cambridge  River; 
thence  same  course  8  rods,  across  said  river  to  a  white  maple  stub ;  thence  same  course 
210  rods  to  a  stone  monument  on  the  north  side  of  the  road  leading  from  Andover, 
Me.,  to  Golebrook,  N,  H.;  thence  same  course  to  the  north  edge  of  the  burnt  land 
in  Grafton  and  Success;  thence  south  11  degrees  west  across  ten  streams  and  the 
Chickwalmpy  River,  or  Silver  Stream,  to  the  old  line  trees  bearing  the  crosses, 
easterly  of  the  south  end  of  Success  Pond ;  thence  on  the  same  course  south  10 
degrees  west  following  the  old  mark  to  an  ash  tree  bearing  the  original  cross, 
standing  a  few  rods  north  of  the  house  of  the  late  Daniel  Ingalls,  in  Shelburae ; 
thence  south  11  degrees  west  to  a  stone  monument,  by  the  road  on  the  north  side 
of  the  Androscoggin  River,  and  to  the  north  bank  of  said  river,  the  whole  distance 
from  the  stone  monument  near  Umbagog  Lake  to  the  north  bank  of  the  Andro- 
scoggin River,  being  6,662  rods;  thence  south  11  degrees  west  18  rods  across  said 
river ;  thence  same  course  100  rods,  crossing  the  track  of  the  Grand  Trunk  Railway 
to  a  stone  monument  on  the  north  side  of  the  road  leading  from  Lancaster,  N.  H.,  to 
Bethel,  Me. ;  thence  same  course,  765  rods  to  a  hemlock  tree  on  the  south  bank  of  Wild 
River ;  thence  south  66  degrees  30  minutes  west  34  rods  on  an  offset  of  the  old  sur- 
vey along  said  south  bank  to  the  old  line  trees ;  thence  following  the  old  line  trees 
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Houih  11  degrees  weet,  passing  the  soatheast  corner  of  Shelbnme,  898  rods  to  the  top 
of  Meant  Royce,  the  whole  distance  being  1,881  rods.  One  mile  north  of  the  summit 
of  Mount  Royce  we  marked  a  beech  tree  *'  N.  H."  **  M./'  1858 ;  thence  to  a  large  stone 
marked  ^'  N.  H/'  **  Me.'';  thence  south  10  degrees  15  minutes  west  to  a  stone monu* 
ment  on  the  east  side  of  the  Cold  River  road.  On  this  distance  at  the  foot  of  the  first 
precipice  on  the  northern  face  of  Mount  Royce  a  white-birch  tree  was  marked  '*  1858." 
Further  on  and  east  of  a  bare  ledge  a  white-birch  tree  was  marked  *'  1858,''  and  near 
it,  on  the  line,  a  pile  of  stones  was  erected.  At  the  first  clearing,  near  the  north  end 
of  a  stone  fence,  a  large  stone  was  marked  *'  M."  **  N.  H." ;  thence  along  a  stone  fence 
and  across  a  road  through  a  piece  of  new  growth  and  again  crossing  the  road ;  then 
following  another  stone  fence  on  the  east  side  of  the  road,  passing  through  a  field  and 
by  the  end  of  another  stone  fence ;  then  crossing  a  road  near  the  west  end  of  a  bridge 
over  Cold  River ;  then  following  the  vaUey  of  that  stream  and  crossing  it  six  times; 
then  crossing  another  road,  where  we  placed  a  stone  monument ;  then  through  afield, 
striking  an  old  stump  and  pile  of  stones,  shown  as  the  old  line  and  passing  between 
a  house  and  bam,  and  through  the  western  edge  of  a  grove  of  trees  to  the  stone  mon- 
ument near  the  house  of  Mr.  Eastman,  the  whole  distance  being  1,190  rods;  thence 
1,630  rods  to  a  stone  monument  standing  in  the  meadow  60  rods  north  of  the  north 
shore  of  Kimball's  pond,  in  Fryeburg. 

But  as  the  towns  of  Fryeburg  and  Stowe  have  erected  no  durable  monument  on  the 
State's  line  at  their  respective  comers,  we  deemed  it  advisable,  under  our  instmctions^ 
to  proceed  so  fu  south  as  at  least  to  pass  the  said  comer  and  to  complete  the  work  at 
some  well-defined  monument  of  the  old  survey. 

This  course  bore  from  the  monument  to  and  across  an  open  bay  south  12  degrees 
west ;  thence  on  the  old  trees  south  9  degrees  west  100  rods ;  thence  on  the  old  line 
south  10  degrees  30  minutes  west  to  a  stone  monument  erected  by  us  near  the  bouse  of 
Jonnet  Clay,  in  Chatham,  and  on  the  north  side  of  the  road  leading  from  Stowe  to 
Chatham  Comers;  said  monument  is  marked  '^M."  '^N.  H."  1858;  thence  on  the  old 
line  south  11  degrees  west  to  the  road  leading  from  North  Fryeburg  to  Chatham,  at 
which  point  we  placed  a  stone  monument ;  thence  south  11  degrees  west  to  the  north- 
west comer  of  Fryeburg,  being  a  stake  in  a  pile  of  stones  in  a  piece  of  low  ground, 
southerly  of  the  house  of  Captain  Bryant,  and  to  the  old  monument,  60  rods  north  of 
Kimball's  pond.  On  the  bank  north  of  said  corner,  on  the  south  side  of  the  road,  and 
uear  Captain  Bryant's  house,  we  placed  a  stone  monument  marked  '*M."  <*N.  H. 
1858." 

The  different  oonrses  laid  down  in  the  foregoing  report  are  the  bear- 
ings of  the  compass  in  1868  when  placed  on  the  line  established  in  1828. 
(See  Legislative  Journal  of  New  Hampshire,  1869,  pages  7(54-767.) 

In  1874  the  line  between  Maine  and  Kew  Hampshire  was  resurveyed 
and  marked.  ( Vide  Hitchcock's  Gleology  of  New  Hampshire,  YoL  I,  p. 
173.) 


NEW   HAMPSHIRE. 

The  lirst  charter  of  Virginia,  granted  in  1606,  included  the  territory  tf 
the  present  State  of  New  Hampshire  {vide  p.  38),  as  did  the  charter  of 
New  England,  granted  in  1620  {vide  p.  39),  and  the  grant  to  Oapt.  John 
Mason  and  Sir  Ferdinando  Gorges  of  1G22  (vide  p.  39). 

The  president  and  council  of  New  England  made  a  grant  to  Capt. 

John  Mason  in  1629  as  follows,  viz: 

•  •  •  •  •  •  • 
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All  that  part  of  the  main  land  io  New  England  lying  i  pon  the  aea  coast,  beginning 
from  the  middle  part  of  Merrimack  Riyer,  and  from  tht  nee  to  proceed  northwards 
along  the  sea-coaet  to  Pisoataqua  River,  and  so  forwards  up  within  the  said  river  and 
to  the  furthest  head  thereof,  and  from  thence  northwests  ards  nntil  three  score  miles 
be  finished  from  the  first  entrance  of  Piscataqna  River  and  also  from  Merrimack 
through  the  said  river  and  to  the  furthest  head  thereof,  and  so  forward  up  into  the  lands 
westward  uotil  three  score  miles  be  finished,  and  from  thence  to  cross  overland  to  the 
three  score  miles,  and  accompted  to  Piscataqna  River,  together  with  all  islands  and 
islets  within  5  leagues  distance  of  the  premises  and  abutting  upon  the  same,  or  any 
part  or  parcel  thereof,  &c. ,  *  *  *  which  said  portions  of  lands  •  *  *  thesaid 
Capt.  John  Mason,  with  the  consent  of  the  president  and  council,  intends  to  name 
New  Hampshire.    •    »    • 

In  1635  the  grant  of  1629  was  confirmed  by  u  sapplementary  grant, 
of  which  the  following  i8  an  extract,  viz: 

All  that  part  of  the  Mayn  Land  of  New  England  aforesaid,  heginning  from  the 
middle  part  of  Naumkeck  River,  and  from  thence  to  proceed  eastwards  along  the  Sea 
Coast  to  Oape  Anne,  and  round  abont  the  same  to  Pischataway  Harbour,  and  soe  for- 
wards up  within  the  river  Newgewanacko,  and  to  the  furthest  head  of  the  said  River  and 
from  thence  northwestwards  till  sixty  miles  bee  finished,  from  the  first  entrance  of 
Pischataway  Harbor,  and  alsoe  from  Naumkecke  through  the  River  thereof  up  into 
the  land  west  sixty  miles,  from  which  period  to  cross  over  land  to  the  sixty  miles  end, 
accompreii  irum  Pischataway,  through  Newgewanacko  River  to  the  land  northwest 
aforesaid ;  and  alsoe  all  that  the  South  Halfe  of  the  Ysles  of  Sholes,  all  which  lands, 
with  the  Consent  of  the  Coonsell,  shall  from  henceforth  b'3  called  New-hampshyre. 
And  alsoe  ten  thousand  acres  more  of  land  on  the  southeast  part  of  Sagadihoc  at  the 
uiouth  or  entrance  thereof— from  henceforth  to  bee  called  by  the  name  of  Massonia, 
&c.     •    *     • 

After  the  death  of  Gapt.  John  Mason  (in  December,  1635),  the  affairs 
of  the  colouy  comiDg  into  bad  condition,  they  songht  the  protection  of 
Massachusetts  in  1641  and  enjoyed  it  till  1675,  when  Robert  Mason,  a 
grandson  of  John  Mason,  obtained  a  royal  decree,  under  which,  in  1680, 
a  colonial  government  was  established.  But  no  charter  was  given  to 
the  colony,  and  its  government  was  only  continued  during  the  pleasure 
of  the  King.  The  following  is  an  extract  from  the  commission,  or  de- 
cree, issued  by  the  King  in  1680: 

Province  of  New  Hampshire,  lying  and  oxtendiug  from  three  miles  northward  of 
Merrimack  River  or  any  part  thereof  into  ye  Province  of  Maine. 

hi  the  year  1690  the  province  of  New  Hampshire  was  again  taken 
under  the  jurisdiction  of  Massachusetts  Bay,  but  was  again  separated 
in  1092. 

[For  a  history  of  the  boundary  between  Kew  Hampshire  and  Maine, 
rid^  Maine,  p»  41.] 

The  controversy  already  referred  to  arising  between  the  provinces  of 
Xew  Hampshire  and  Massachusetts  Bay  not  only  involved  the  settle- 
ment of  the  boundary  between  Kew  Hampshire  and  Maine,  ')ut  also  that 
between  Kew  Hampshire  and  Massachusetts,  and,  as  before  stated  (vide 
Maine,  p.  41),  the  commissioners  appointed  by  the  two  provinces  hav- 
ing been  unable  to  agree.  New  Hampshire  appealed  to  the  King,  who 
Bull.  171 4  ^  . 
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oidered  that  the  bonndaries  should  be  settled  by  a  board  of  oornmis- 
sioners  appointed  from  the  neighboring  colonies. 

The  board  met  at  Hampton  in  1737,  and  submitted  a  conditional  de 
cision  to  the  King,  who  in  1740  declared  in  council  as  follows,  vis: 

That  the  northern  bonndary  of  the  provlnoe  of  Maesaohnsetts  be  a  siniilar  enrye 
line  pursuing  the  course  of  the  Merrimac  Riyer,  at  three  miles  distanoe,  on  the  north 
side  thereof,  beginning  at  the  Atlantic  Ocean  and  ending  at  a  iK>int  due  north  of  Pan- 
tucket  Falls,  and  a  straight  line  drawn  from  thence,  due  west,  till  it  meets  with  His 
Mijesty's  other  Goyemments.    (  Vide  Vermont  State  Papen,  Blade,  p.  9.) 

New  Hampshire  claimed  her  southern  boundary  to  be  a  line  due  west 
from  a  point  on  the  sea  three  miles  north  of  the  mouth  of  Merrimac 
Biver.  Massachusetts  claimed  all  the  territory  three  miles  north  of  any 
part  of  Merrimac  Biver.  The  King's  decision  gave  to  Few  Hampshire, 
a  strip  of  territory  more  than  fifty  miles  in  length  and  of  varying  width, 
in  excess  of  that  which  she  claimed.  This  decree  of  the  Ejng  was  for- 
warded to  Mr.  Belcher,  then  governor  of  both  the  provinces  of  New 
Hampshire  and  Massachusetts  Bay,  with  instructions  to  apply  to  the 
respective  assemblies  to  unite  in  making  the  necessary  provisions  for 
running  and  marking  the  line  conformable  to  the  said  decree,  and  if 
either  assembly  refused,  the  other  was  to  proceed  ex  parte.  Massachu- 
setts Bay  declined  complying  with  this  requisition.  New  Hampshire, 
therefore,  proceeded  alone  to  run  and  mark  the  line. 

George  Mitchel  and  Bichard  Hazen  were  appointed  by  Belcher  to 
survey  and  mark  the  line.  Pursuant  t<o  this  authority,  in  the  month  of 
February,  1741,  Mitchel  ran  and  marked  the  line  from  the  sea-coast  about 
three  miles  north  of  the  mouth  of  the  Merrimac  Biver  to  a  point  about 
three  miles  north  of  Pawtucket  Falls,  and  Hazen,  in  the  month  of  March 
following,  ran  and  marked  a  line  from  the  point,  throe  miles  norih  of 
Pawtucket  Falls,  across  the  Oonnecticut  Biver,  to  the  supposed  bound- 
ary line  of  New  York,  on  what  he  then  supposed  to  be  a  due  west 
course  from  the  place  of  beginning.  He  was  instructed  by  Oovemor 
Belcher  to  allow  for  a  westerly  variation  of  the  needle  of  ten  degrees. 
( Vide  New  Hampshire  Journal  H.  B.,  1826.) 

Tlie  report  of  the  surveyors  has  not  been  preserved,  but  the  journal 
of  ITazen  has  been  found,  and  is  published  in  the  New  England  liis- 
toricjil  and  Genealogical  I?egister,  July,  1879. 

Subsequent  investigation  has  proved  that  this  line  was  not  run  on  a 
due  west  course,  the  allowance  for  the  westerly  variation  of  the  needle 
being  quite  too  large,  throwing  the  line  north  of  west. 

This  mistake  seems  to  have  been  known  previous  to  the  Bevolution. 
In  1774  calculations  were  made  by  George  Sproule,  founded  upon  actual 
surveys  and  accurate  astronomical  observations,  from  which  he  deter- 
mined that  Hazen's  line  was  so  far  north  of  west  as  to  lose  to  the  State 
of  New  Hampshire  quite  a  large  tract  of  land.  ( Vide  New  Hampshire 
Journal  H.  B.,  1826.) 

In  1825  commissioners  were  appointed  by  the  States  of  New  Hamp- 
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shire  and  Masf^aehusetts  to  ascertain,  run,  and  mark  the  line  between 
the  two  States,  under  the  proceedings  of  which  New  Hampshire  asserted 
her  claim  to  a  due  west  line,  conformable  to  the  decree  of  1740,  it  being 
apparent  by  a  survey  made  by  the  commissioners  that  the  original  line 
was  north  of  west.  This  the  Massachusetts  commissioners  refused  to  do, 
alleging  that  they  were  only  emiK>wered  to  ascertain  and  mark  the 
original  line. 

On  March  10,  18*27,  the  legislature  passed  a  resolution  providing  for 
the  erection  of  durable  monuments  to  preserve  the  boundary  line 
between  the  States  of  Massachusetts  and  New  Hampshire,  as  the  same 
had  been  run  and  ascertained  by  the  commissioners,  and  monuments 
were  erected  accordingly.     (  Vide  Resolves  of  Massachusetts,  1827.) 

In  1885  the  joint  commisv^ion  appointed  by  the  States  of  New  Hamp- 
shire and  Massachusetts  re-ran  and  marked  the  curved  portion  of  the 
boundary,  following  the  course  of  Merrimac  Kiver,  changing  it  only 
to  a  trilling  extent.  This  commission  was,  however,  unable  to  agree 
upon  the  boundary  west  of  Pawtucket  Falls.  This  matter  dragge<1 
along  until  finally  in  1894  this  commission,  together  with  a  commission 
representing  Vermont,  agreed  to  maintain  the  Hazeii  line,  and  this  line 
was  re-traced  and  re-marked  fit>m  Pawtucket  Falls  to  the  northwest 
corner  of  Massachusetts. 

Under  the  decree  of  the  King  of  1740  the  province  of  New  Hampshire 
claimed  jurisdiction  as  far  west  as  the  territory  of  Massachusetts  and 
Connecticut  extended,  thus  including  the  present  State  of  Vermont 
New  York  claimed  all  the  country  west  of  the  Connecticut,  under  the 
<*harters  of  1664  and  1674  to  the  Duke  of  York.  A  bitter  controversy 
ensued.    The  following  papers  serve  to  throw  some  light  on  the  matter : 

JjcUer  from  the  Oovemar  of  New  Hampshire  to  the  Governor  of  New  York. 

Portsmouth,  November  17 j  1749. 

*  "  *  I  think  it  my  duty  *  *  *  to  transmit  to  your  excellency  the  descrip- 
tion of  New  Hampshire  as  the  King  has  determined  it  in  the  words  of  my  commission. 

*  *  *  In  consequence  of  His  Majesty's  determination  of  the  boundaries  between 
New  Uampsbireaud  MassachuKettH,  a  surveyor  and  proper  chainmen  were  appoiuted 
to  run  the  western  line  from  8  miles  north  of  Pautncket  Falls,  and  the  surveyor  upon 
oath  has  declared  that  it  strikes  Hudson's  River  about  80  poles  north  of  where 

Mohawk's  Kiver  comes  into  Hudson's  River. 

»  #  *  #  •  *  k 

B.  WENTWORTH. 
(See  State  Papers  of  Vermont,  Slade,!,  page  10.) 

The  following  is  a  description  of  the  bounds  of  New  Hampshire  given 
to  Governor  Benning  Wentworth,  of  province  of  New  Hampshire,  by 
George  II,  July  3,  1741 : 

Greorge  the  Second,  by  the  Grace  of  God,  of  Great  Britain,  France,  and  Ireland  Kin^, 
Defender  of  the  Faith.  &c. 

To  our  iruaty  and  welUhelaved  Benning  Weniworih,  esqr,,  greeting: 
SLnow  you  that  we,  reposing  especial  trust  and  confidence  in  the  prudence,  courage, 

and  loyalty  of  you,  the  said  Benning  Wentworth,  out  of  our  especial  grace,  certain 
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kno^iv ledge,  and  meer  motion,  have  thought  fit  to  constitate  and  appoint,  aud  by 
these  piesents  do  constitate  and  appoint  yon,  the  said  Benning  Wentworth,  to  be  our 
goyentor  and  commander-in-ehief  of  our  province  of  New  Hampshire,  within  onr  do- 
minions of  New  England  in  America,  bounded  on  the  south  side  by  a  similar  cuire 
line  pniBuing  the  course  of  Merrimao  River  at  three  miles  distance,  on  the  north  side 
thereof,  beginning  at  the  Atlantick  Ocean  and  ending  at  a  point  due  north  of  a  place 
called  Pantncket  Falls,  and  by  a  straight  line  drawn  from  thence  <1ue  west  cross  the 
said  river  till  it  meets  with  our  other  Governments.    *    *    * 

Given  at  Whitehall  July  the  3rd,  in  the  15th  year  of  His  Migesty's  reign. 

(See  Documentary  History  of  N.  York,  vol.  4,  page  331.) 

The  qaestion  of  the  right  of  territory  was  submitted  to  the  King,  who 
in  1764  made  the  following  decree : 

ORDER  IN  COUNCIL  FIXINO  THB   BOUNDARY  BBTWBKN  NKW  YORK  AND  NEW  HAMP- 
SHIRE. 

[l.  8.]  At  THB  Court  at  St.  James, 

The  20th  day  of  July,  1764. 

Present:  The  King's  Most  EzoeUent  Migeety;  Lord  Steward,  Earl  of  Sandwich, 
Earl  of  Halifax,  Earl  of  Fowls,  Earl  of  Hilshorough,  Mr.  Vice  Chamberlaui  Gilbert 
Eliot,  Esqr.,  James  Oswald,  Esqr.,  Earl  of  Haroonrt. 

Whereas  there  was  this  day  read  at  the  Board  a  report  made  by  the  right  honora- 
ble the  lords  of  the  committee  of  conncil  for  plantation  affairs,  dated  the  17th  of  this 
instant,  npon  considering  a  representation  from  the  lords  oommissioners  for  trade  and 
plantations,  relative  to  the  disputes  that  have  some  years  subsisted  between  the  prov- 
inces of  New  Hampshire  and  New  York,  concerning  the  boundary  line  between  those 
provinces,  His  Migesty,  taking  the  same  into  consideration,  was  pleased  with  the  ad- 
vice of  his  Privy  Conncil  to  approve  of  what  is  therein  proposed,  and  doth  accordingly 
hereby  order  and  declare  the  western  banks  of  the  river  Connecticut,  from  where  it 
enters  the  province  of  the  Massachusetts  Bay,  as  far  north  as  the  forty-dfbh  degree  of 
northern  latitude,  to  be  the  boundary  lire  between  the  said  two  provinces  of  New 
Hampshire  and  New  York.  Whereof  the  respective  governors  and  conmianders  in 
chief  of  His  Mijesty's  said  provinces  of  New  Hampshire  and  New  York  for  the  Ume 
being,  and  all  others  whom  it  may  concern,  are  to  take  notice  of  His  Majesty's  pleasure 
hereby  signified  and  govern  themselves  accordingly. 

WM.  BLAIR. 

{Vide  Documentary  History  of  New  York,  vol.  4,  p.  356.) 

KotwithstaodiDg  this  decree  of  the  King,  controversy,  attended  with 
violence,  was  kept  up  for  many  years ;  but  the  line  was  finally  accepted 
and  now  forms  the  boundary  line  between  the  States  of  New  Hampshire 
and  Vermont. 

The  northern  boundary  of  New  Hampshire  was  settled  by  the  United 
States  and  Great  Britain.    ( Vide  p.  18  et  8eq.) 

It  is  as  follows,  viz : 

Commencing  at  the  *'  Crown  Monument/'  so  called,  at  the  intersection  of  the  State 
of  New  Hampshire,  Maine,  and  the  Province  of  Qnebec,  in  latitude  45°  18'  23".33, 
longitude  71°  5'  40".5,  thence  in  an  irregular  line  to  Hall's  Stream,  thence  down  the 
same  to  the  northeastern  comer  of  Vermont,  Id  lati  ude45°  O'  17''.58,  longitude  71°  30" 
34".6.    (  Vide  Hitch.  Geology  of  New  Hampshire.) 
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VERMONT. 

Tlie  grants  from  King  Heury,  of  France,  of  1603,  and  King  James, 
of  England,  of  1606,  both  included  that  territory  which  forms  the  pres- 
ent State  of  Vermont.  It  was  also  inclnded  in  the  charter  of  New  Eng- 
land of  1620. 

In  the  grants  to  the  Duke  of  York,  in  1664  and  1674,  all  the  territory 
between  the  Connecticut  and  Delaware  Bivers  was  included.  New 
York,  therefore,  claimed  jurisdiction  of  the  territory  now  known  as 
Vermont.  Massachusetts,  however,  at  an  early  period,  having  made 
claim  to  the  tract  west  of  the  Connecticut  Biver,  now  a  portion  of  that 
State,  by  the  interpretation  of  her  charter,  claimed  the  greater  part  of 
the  same  territory.  By  the  terms  of  the  charter  of  Massachusetts  Bay, 
of  1629,  that  colony  was  granted  all  the  lands — 

Which  lye  and  be  within  the  space  of  Three  English  myles  to  the  northward  of  the 
■aide  Riyer  called  Monomack  alias  Merrymaok,  or  to  the  norward  of  any  and  eveiy 
Parte  thereol 

Under  this  clause  Massachusetts  Bay  claimed  that  her  jurisdiction 
extended  3  miles  north  of  the  farthest  part  of  the  Merrimac  Biver, 
which  would  embrace  a  large  portion  of  New  Hampshire  and  Vermont. 
New  Hampshire  contested  this  claim,  and  after  several  years'  contro- 
versy was  more  than  sustained  by  a  decision  of  the  King  in  1740.  New 
Hampshire  in  her  turn  claimed  the  territory  of  Vermont,  on  the  ground 
that  Massachusetts  and  Connecticut,  having  been  allowed  to  extend 
their  boundaries  to  within  20  miles  of  the  Hudson  Biver,  her  western 
boundary  should  go  equally  as  far,  and  contended  that  the  King's  de- 
cree of  1740  left  that  fairly  to  be  inferred;  also,  that  the  old  charters  of 
ld64  and  1674  were  obsolete. 

By  a  decree  of  the  King,  however,  the  territory  west  of  the  Connec- 
ticut Biver,  from  the  45th  parallel  of  north  latitude  to  the  Massachu- 
setts line,  was  declared  to  belong  to  the  province  of  New  York.  ( Vide 
New  Hampshire,  p.  50.) 

As  most  of  the  settlers  of  Vermont  were  from  New  Hampshire,  this 
decision  of  the  King  caused  great  dissatisfaction,  and  the  Bevolution 
found  Vermont  the  scene  of  conflicting  claims,  and  the  theatre  of  violent 
acts,  culminating,  in  some  instances,  in  actual  bloodshed. 

On  January  15,  1777,  Vermont  declared  herself  independent  and 
laid  claim  to  the  territory  west  as  far  as  Hudson  Biver,  and  from  its 
source  north  to  the  international  boundary,  including  a  tract  along  the 
west  shore  of  Lake  Champlain.  A  part  of  New  Hampshire,  also,  at  cue 
time,  sought  a  union  with  Vermont. 

In  1781  Massachusetts  assented  to  her  independence.  She  adjusted 
her  differences  with  New  Hampshire  in  1782,  but  eight  years  more 
passed  before  New  York  consented  to  her  admission  into  the  Union. 
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In  1791  Vermont  was  admitted  as  an  independent  State,  but  was  re 
qnired  to  restrict  her  boundaries  to  their  present  extent. 

The  act  of  New  York,  of  March  6, 1790,  giving  her  consent  to  the  ad- 
mission of  Vermont,  deiines  her  boundaries.  {Vide  Blade's  Vermont, 
p.  607.) 

The  northern  boundary  was  settled  by  the  United  States  and  Great 
Britain  by  the  treaty  of  Washington,  in  1842.    ( Vide  p.  18.) 

The  eastern  boundary  is  low- water  mark  on  the  west  bank  of  the 
Gonneoticut  Biver.    ( Vide  New  Hampshire,  p.  50.) 

The  southern  boundary  was  settled  by  the  decree  of  1740.  {Vide 
New  Hampshire,  p.  48.) 

The  line  between  Vermont  and  New  York  was  surveyed  and  marked 
by  commissioners  from  the  two  States  in  1814,  and  is  as  follows,  viz : 

Beginniikg  at »  red  or  black  oak  tree,  the  northweet  corner  of  Maasaohnaetts,  and 
mnning  north  829  W  west  as  the  magnetic  needle  pointed  in  1814,  50  chainB,  to  a 
monnment  erected  for  the  southwest  comer  of  the  State  of  Vermont,  by  Smith  Thomp- 
son, Simon  De  Witt,  and  George  Tibbitts,  commissioners  on  the  part  of  New  York,  and 
Joseph  Beeman,  Jr.,  Henry  Olin,  and  Joel  Pratt  second,  commissioners  on  the  part  of 
the  State  of  Vermont,  which  monnment  stands  on  the  brow  of  a  high  hiU,  descending 
to  the  west,  then  northerly  in  a  straight  line  to  a  point  which  is  distant  10  chains,  on  a 
course,  sonth  35  degrees  west,  from  the  most  westerly  comer  of  a  lot  of  land  distin- 
gnished  in  the  records  of  the  town  of  Pownal,  in  the  State  of  Vermont,  as  the  fifth 
division  of  the  right  of  Gamaliel  Wallace,  and  which,  in  the  year  1814,  was  owned 
«nd  occupied  by  Abraham  Vosborgh ;  then  north  35  degrees  east  to  said  corner  and 
along  the  westerly  bonnds  of  said  lot,  30  chains  to  a  place  on  the  westerly  bank  of 
Haaick  Biyer,  where  a  hemlock  tree  heretofore  stood,  noticed  in  said  records  as  the 
most  northerly  comer  of  said  lot ;  then  north  1  degree  and  20  minutes  west,  6  chains 
to  a  monument  erected  by  the  said  commissioners,  standing  on  the  westerly  side  of 
Hasick  River,  on  the  north  side  of  the  highway  leading  out  of  Hasiok  into  Pownal, 
and  near  the  northwesterly  comer  of  the  bridge  crossing  said  river;  then  north  27 
degrees  and  20  minutes  east,  30  chains,  through  the  bed  of  the  said  river,  to  a  large 
roundish  rock  on  the  northeasterly  bank  thereof;  then  north  25  degrees  west, 
16  chains  and  70  links;  then  north 9  degrees  west,  18  chains  and  60  links,  to  a  «f  hite- 
oak  tree,  at  the  southwest  comer  of  the  land  occupied  in  1814  by  Thomas  Wilsey ; 
then  north  11  degrees  east,  77  chains  to  the  north  side  of  a  highway,  where  it  is  met 
by  a  fence  dividing  the  possession  of  said  Thomas  Wilsey,  Jr.,  and  Emery  Hunt;  then 
north  46  degrees  east,  6  chains ;  then  south  66  degrees  east,  26  chains  and  25  links ; 
then  north  9  degrees  east,  27  chains  and  50  links  to  a  blue-slate  stone,  anciently  set 
up  for  the  southwest  corner  of  Bennington ;  then  north  7  degrees  and  30  minutes  ecMt, 
46  miles  43  chains  and  50  links  to  a  bunch  of  hombeam  saplings  on  the  south  bank  of 
Poultney  River,  the  northernmost  of  which  was  marked  by  said  last-mentioned  com- 
missioners, and  fh>m  which  a  large  buttemut  tree  bears  north  70  degrees  west,  30 
links^  a  large  hard  maple  tree,  south  2  chains  and  86  links,  and  a  white  ash  tree  on 
the  north  side  of  said  river,  north  77  degrees  east. 

Which  said  several  lines  from  the  monument  erected  for  the  southwest  comer  of 
the  state  of  Vermont  were  established  by  said  last-mentioned  commissioners,  and 
were  run  by  them,  as  the  magnetic  needle  pointed,  in  the  year  1814,  then  down  the 
said  Poultney  River,  through  the  deepest  channel  thereof  to  East  Bay;  then  through 
the  middle  of  the  deepest  channel  of  East  Bay  and  the  waters  thereof  to  where  tbe 
same  communicate  with  Lake  Champlaln ;  then  through  the  deepest  channel  of  Lake 
Champlain  to  the  eastward  of  the  islands  called  the  Four  Brothers,  and  the  westward 
of  the  islaads  ealled  the  Grand  Isle  and  Long  Isle,  or  the  Two  Heroes,  and  to  the  west- 
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waid  of  the  Isle  La  Motte  to  the  line  in  the  46ith  degree  of  north  latitude,  eetabliahed 
by  treaty  for  the  boundary  line  between  the  United  States  and  the  BritiBh  Dominions. 
(See  BeTiaed  Statutes  of  New  York,  Banks  Sl  Brothers,  sixth  edition,  YoL  I,  pp. 
122-123.) 

This  line  was  changed  in  1876  by  a  cession  of  a  small  territory  from 
Vermont  to  New  York,  described  as  follows,  viz : 

All  that  portion  of  the  town  of  Fairhaven,  in  the  county  of  Rutland,  and  State  of 
Vermoot,  lying  westerly  from  the  middle  of  the  deepest  channel  of  Poultney  Biver 
as  it  now  runs,  and  between  the  middle  of  the  deepest  channel  of  said  river  and  the 
west  line  of  the  State  of  Yennont  as  at  present  established.  (Ratified  by  Congress 
April  7,  1880.) 


MASSACHUSETTS. 

The  territory  of  Massachusetts  was  indnded  in  the  iirst  charter  of 
Virginia,  granted  in  1606,  {Vide  Virginia  p.,  94)  and  iu  the  charter  of 
New  England,  granted  in  1620,  {Vide  Maine  p.  39.) 

In  1628  the  conncil  of  Plymouth  made  a  grant  to  the  governor  and 
company  of  Massachusetts  £ay  in  New  England,  which  was  confirmed 
by  the  King,  and  a  charter  was  granted  in  1629,  of  which  the  following 
are  extracts : 

"  •  •  Nowe  Knowe  Yee,  that  Wee  •  •  •  have  given  and  granted  •  •  • 
all  that  Parte  of  Newe  England  in  Amirica  which  lyes  and  extends  betweene  a  great 
River  there  commonlie  called  Monomack  Biver,  alias  Merrimack  Biver,  and  a  certen 
other  Biver  there,  called  Charles  Biver,  being  in  the  Bottome  of  a  certen  Bay  there, 
comonUe  called  Massachusetts  alias  Mattachnsetts,  alias  Massatnsetts  Bay,  and  also 
all  and  singnler  those  Landes  and  Hereditament  whatsoever,  lying  within  the  Space 
of  Three  EnglisheMyleson  the  South  Parte  of  the  said  Biver  called  Charles  Itiver,  or 
of  any  or  every  Parte  thereof.  And  also  all  and  singnler  the  Landes  and  Heredita- 
ments whatsoever,  lyiug  and  being  with  the  space  of  Three  Englishe  Miles  to  the 
southward  of  the  southermost  Parte  of  the  said  Baye,  called  Massachusetts,  alias  Matta- 
chnsetts, alias  Massatnsetts  Bay — and  also  all  those  Lands  and  Hereditaments  what* 
soever,  which  lye  and  be  within  the  space  of  Three  English  Myles  to  the  Northward 
of  the  saide  Biver,  called  Monomack,  alias  Merrymack,  or  to  the  Norward  of  any  and 
every  Parte  thereof  and  all  Landes  and  Hereditaments  whatsoever,  lyeing  within  the 
Lymitts  aforesaide.  North  and  South,  in  Latitude  and  Bredth,  and  in  Length  and 
Longitude,  of  and  within  all  the  Bredth  aforesaide,  throughout  the  Mayne  Landes  there 
from  the  Atlantick  and  Westeme  Sea  and  Ocean  on  the  East  Parte,  to  the  South  Sea 
on  the  West  Parte. 

•  •  *  Provided  alwayes.  That  yf  the  said  Landes  •  ♦  •  were  at  the  tyme  of 
the  graunting  of  the  saide  former  Letters  patents,  dated  the  Third  Day  of  November, 
iu  the  Eighteenth  yeare  of  our  said  deare  Fathers  Baigne  aforesaide,  actualhe  possessed 
ur  inhabited  by  any  other  Christian  Prince  of  State,  or  were  within  the  Boundea 
Lymitts  or  Territories  of  that  Southern  Colony,  then  before  graunted  by  our  saide 
late  Father  •  •  •  That  then  this  present  Graunt  shall  not  extend  to  any  such 
partes  or  parcells  thereof  •  •  •  but  as  to  those  partes  or  parcells  •  •  *  shal 
be  vtterlie  voyd,  theis  presents  or  any  Things  therein  oontey ned  to  the  contrarie  not- 
wistanding    •    *    * 

The  charter  of  New  England  was  snrrendered  to  the  King  in  1635. 
{Vide  Plymoath  Colony  Laws^  p.  333.) 
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The  cliarter  of  1629  was  canceled  by  a  jadgment  of  the  hi^h  court, 
of  chancery  of  England,  June  18, 1684.    {Vide  O.  &  O.,  p.  942.) 

In  the  year  1686,  Pemaqnid  and  its  dependencies  were  annexed  to  the 
New  England  government.    {Vide  Maine,  p.  40.) 

In  1691  a  new  charter  was  granted  to  Massachusetts  Bay,  which  in- 
cluded Plymouth  Oolony  and  the  Provinces  of  Maine  and  Nova  Scotia. 
The  following  are  extracts  from  this  charter: 

•  •  •  Wee  •  •  •  do  wiU  and  ordeyne  that  the  Territories  and  Collonyea 
Commonly  called  or  Known  by  the  names  of  the  CoUony  of  the  Mawachusetts  Bay 
and  CoUony  of  New  Plymouth  the  Proyinoe  of  Alain  the  Territorie  called  Accadia  or 
Nova  Scotia  and  all  that  tract  of  Land  lying  betweene  the  said  Territories  of  No-va 
Scotia  and  the  said  ProYince  of  Main  be  erected  Vnited  and  Incorporated  *  *  * 
into  one  reall  Province  by  the  Name  of  Oar  Province  of  the  Massachasetts  Bay  in  New 
England.    •    •    • 

All  tJiat  parte  of  New  England  in  America  lying  and  extending  from  the  greate 
River  comonly  called  Monomaok  als  Merrimack  on  the  Northpart  and  from  three  Miles 
Northward  of  the  said  River  to  the  Atlantick  or  Western  Sea  or  Ocean  on  the  South 
part  And  all  the  Lands  and  Hereditaments  whatsoever  lying  within  the  limitts  afore- 
said and  extending  as  £eut  as  the  Ontermost  Points  or  Promontories  of  Land  called 
Cape  Cod  and  Cape  Mallabar  North  and  Sonth  and  in  Latitude  Breadth  and  in 
Length  and  Longitude  of  and  within  aU  the  Breadth  and  Compass  aforesaid 
throughout  the  Main  Land  there  from  the  said  Atlantick  or  Western  Sea  and  Ocean 
on  the  East  parte  towards  the  South  Sea  or  Westward  as  far  as  Our  CoUonyes  of 
Rhode  Island  Connecticutt  and  the  Narragansett  Countrey  all  alsoe  all  that  part 
or  porGon  of  Main  Land  beginning  at  the  Entrance  of  Pescataway  Harbour  and  soe 
to  pass  vpp  the  same  into  the  River  Newickewannock  and  through  the  same  into 
the  furthest  head  thereof  and  from  thence  Northwestward  till  One  Hundred  and 
Twenty  miles  be  furnished  and  fi^m  Piscataway  Harbour  mouth  aforesid  Nortb-East- 
ward  along  the  Sea  Coast  to  Sagadehock  and  from  the  Period  uf  One  Hundred  and 
Twenty  Miles  aforesaid  to  crosse  over  Land  to  the  One  Hundred  and  Twenty  Miles  be- 
fore reckoned  up  into  the  Land  from  Piscataway  Harbour  through  Newickawannock 
River  and  alsoe  the  North  halfe  of  the  Isles  and  Shoales  togather  with  the  Isles  of  Cap- 
pawock  and  Nantukett  near  Cape  Cod  aforesaid  and  alsoe  [all]  Lands  and  Heredita- 
ments lying  and  being  in  the  Countrey  and  Territory  comonly  called  Accadia  or  Nova 
Scotia  And  aU  those  Lands  and  Hereditaments  lying  and  extending  betweene  the  said 
Countrey  or  Territory  of  Nova  Scotia  and  the  said  River  of  Sagadahock  or  any  part 
thereof  And  all  Lands  Grounds  Places  Soiles  Woods  and  Wood  grounds  Havens  Ports 
Rivets  Waters  and  other  Hereditaments  and  premisses  whatsoever,  lying  within  the 
said  bounds  and  limitts  aforesaid  and  every  part  and  parcell  thereof  and  alsoe  aU 
Islands  and  Isletts  lying  within  tenn  Leagues  directly  opposite  to  the  Main  Land 
within  the  said  bounds.    *    *    * 

(Hot  an  account  of  the  settlement  of  the  boundary  between  the  Dis- 
trict of  Maine,  formerly  a  part  of  Massachusetts,  see  Maine,  p.  41.) 

The  present  northern  boundary  of  Massachusetts  was  settled  in  1741. 
(For  history,  see  New  Hampshire,  p.  48.) 

The  boundary  line  between  Massachusetts  and  Bhode  Island  was  for 
more  than  two  hundred  years  a  question  of  dispute,  and  was,  in  some 
respects,  the  most  remarkable  boundary  case  with  which  this  country 
has  had  to  do.  Twice  the  case  went  to  the  Supreme  Court  of  the  XJuited 
States,  and  in  one  of  these  suits  Daniel  Webster  and  Buftis  Ohoate  were 
employed  as  counsel  for  Massachnspt^^i. 
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As  early  as  1642  the  line  between  the  two  colonies  was  marked  in 
part  by  Nathaniel  Woodward  and  Solomon  Saffirey,  who  set  up  on  the 
plain  of  Wrentham  a  stake  as  the  commencement  of  the  line  between 
Massachusetts  Bay  and  Bhode  Island.  This  stake  was  by  them  sup- 
posed to  mark  a  point  3  miles  south  of  the  Charles  Biver. 

The  report  of  these  commissioners  has  not  been  found,  but  frequent 
reference  is  made  to  their  survey  in  the  recoi*d  of  the  subsequent  con* 
troversies  and  litigations. 

In  1710-^11  commissioners  appointed  from  Massachusetts  and  Bhode 
Island  agreed  upon  the  north  line  of  Bhode  Island.  The  action  of  the 
oommissioners  was  approved  by  the  legislatures  of  both  colonies.  . 

The  agreement  was  as  follows,  viz : 

That  the  stake  set  np  by  Nathaniel  Woodward  and*  Solomon  Safi&ey,  skillfdl,  ap- 
proved artiste,  in  the  year  of  oar  Lord  1642,  and  since  that  often  renewed  in  the  lati- 
tnde  of  41°  55',  being  3  English  miles  distant  southward  from  the  sonthemmost 
part  of  the  river  called  Charles  Biyer,  agreeable  to  the  letters  patent  for  the  Biassa- 
ohnsetts  Province,  be  aocoonted  and  allowed  on  both  sides  the  commencement  of  the 
line  between  the  Massaohnseits  and  the  colony  of  Bhode  Island,  from  which  said  stake 
the  dividing  line  shaU  mn,  so  as  it  may  (at  Connection t  Biver)  be  2^  miles  to  the 
southward  of  a  due  west  line,  aUowing  the  variation  of  the  compass  to  be  9° ;  which 
said  line  shall  forever,  dM).    (  Vide  Howard's  Beports,  8.  C,  Vol.  4,  p.  631,  et  sag.) 

In  1719  this  line  was  run  by  commissioners  appointed  for  the  purpose. 
Subsequent  investigation  has  shown  that  this  line  was.  run  in  a  very 
irregular  manner.    {Vide  B.  I.  Acts,  May,  1867,  page  6,  et  seq.) 

The  line  between  Massachusetts  and  the  eastern  part  of  Bhode  Island 
was  fixed  by  commissioners  in  1741,  from  the  decision  of  whom  the  col- 
ony of  Bhode  Island  appealed  to  the  King,  who,  in  the  year  1746,  affirmed 
their  decision  by  a  royal  decree. 

The  following  is  a  record  of  the  proceedings  in  council,  together  with 
the  royal  decree. 

fOoimon  Office.    Connoil  Register.    €reo.  11,  No.  8,  p.  204.  J 

At  thr  Court  at  Kensington 

the '/9th  day  of  July  1742. ' 

Preeent.  The  Kings  Most  Excellent  Majesty,  Archbp<i  of  Cantnrbnry,  Earl  of  Pem- 
broke, Lord  President  Earl  of  Wiuohelsea,  Lord  Priyy  Seal  Earl  of  Grantham,  Dnke 
of  Bolton,  Earl  of  Cholmondelly,  Duke  of  Rutland,  Earl  of  Wilmington,  Marq*  of 
Tweedale,  Earl  of  Bath,  Visco*  Lonsdale,  Mr.  Chancellor  of  the  EzohC,  Lord  Dela- 
ware, Sr  Charles  Wager,  Lord  Bathnrst,  Sr.  William  Yonnge,  Lord  Monsore,  8r  John 
Norris,  Mr  Speaker  Thomas  WinniiigtoD  Esq.,  Mr.  Vice  Chamberlin,  George  Wade 
Esq. 

Upon  reading  this  day  at  the  board  the  humble  Petetion  and  appeale  of  the  Got- 
emor  and  company  of  the  English  of  Bhode  Island  and  Providence  Plantations  in 
New  England  in  America  fit)m  several  particular  parts  of  the  determination  of  the 
commissioners  appointed  by  his  Majesty  to  settle  the  Boundary's  of  the  said  colony 
Eastwards  with  the  Province  of  Massachusetts  Bay,  and  humbly  praying  that  a  day 
may  be  appointed  for  bearing  said  appeal,  and  that  the  particular  parts  of  the  said 
eommlssioners  determination  appealed  from  may  be  leveraed,  and  such  other  deter- 
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niinatioQ  made  instead  tbereof  tm  shall  be  agreeable  to  the  true  constraotion  of  the 
Bonndarys  oontained  in  the  Royal  Charter  nnder  which  the  Petioners  claim,  It  is 
ordered  by  his  Majesty  in  Council  that  the  said  Petition  and  appeal  (a  copy  whereof 
is  hereunto  annexed).  Be  and  it  is  hereby  referred  to  the  Right  Honorable  the  Lord 
of  the  committee  of  ooancil  for  hearing  appeals  from  the  Plantations  to  hear  the  same, 
and  report  their  opinion  thereupon  to  his  Majesty  at  the  Board. 
A  true  oopy. 

I.  B.  LENNARD. 

Collated  with  the  original  entry  in  the  Council  Register,  18  Jan'y,  1845. 

ROBT.  LEMON. 

I  Conndl  OiBoe.    Coonefl  Register.    Geo.  n,  No.  8  p.  286.] 

At  the  Court  of  Kensington^ 

the  16th  day  of  Sept  1742. 

Present,  The  Kings  most  Excellent  Majesty  Archbp  of  Canturbnry,  Lord  Delmar 
Lord  Chancellor,  Mr  Vice  Cbamberlin,  Dnke  of  Richmond,  Mr.  Chancellor  of  the  Ex- 
chequer, Duke  of  Newcastle,  Harry  Pelbam  Esq.  Earl  of  Winchelsea,  Thomas  Wiu- 
nington  Esq  Earl  of  Wilmington  Oeorge  Wade  Esq.  Lord  Cartaret. 

Upon  reading  this  day  at  the  Board  the  humble  Petition  and  appeale  of  His  Ma- 
jesty's Province  of  the  Massachusetts  Bay  in  New  England  from  the  determination 
of  the  commissioners  appointed  b^  His  Majesty  to  settle  the  Boundary  of  the  Colony 
of  Rhode  Island  Eastwards,  with  the  said  province  of  Massachusetts  Bay  and  hum- 
bly prajring  that  a  day  may  be  appointed  for  hearing  the  said  appeale  and  that  the 
determination  of  the  said  commissioners  may  be  reversed,  and  such  other  determina- 
tion made  instead  thereof  as  shall  be  agreeable  to  the  petioners  claim  exhibited 
before  the  said  commissioners— It  is  ordered  by  his  Majesty  in  council  that  the  said 
petition  and  appeale  (a  copy  whereof  is  hereunto  annexed)  Be  and  it  is  hereby  referred 
to  the  Right  Honorable  the  Lords  of  the  committee  in  council  for  hearing  appealH 
from  the  Plantations  to  hear  the  same  and  report  their  opinion  thereupon  to  His  Ma- 
jesty at  the  Board. 

A  true  copy, 

I.  B.  LENNARD. 

Collated  with  the  original  entry  in  the  Council  Registry,  18  of  Jan'y,  1845. 

ROBT.  LEMON. 

lOrdered  in  ConnoU,  dated  28th  May,  174S.    Ceundl  office.    Council  Register.    Geo.  II,  No.  10,  p.  403.] 

At  thb  Court  op  Kensinqton, 

the  2Sth  day  of  May  1746. 

Present  the  Kings  Most  Excellent  Majesty  in  Council 

Upon  reading  at  the  Board  a  Report  from  the  Right  Honourable  the  Lord  of  the 
committee  of  council  for  hearing  appeals  from  the  Plantations  dated  the  11th  of  De- 
cember 1744  in  the  words  following  vizt. 

Tour  Mi^esty  having  been  pleased  by  Tour  Order  in  council  of  the  29th  of  July  1742 
to  refer  unto  this  committee  the  humble  petition  and  appeale  of  the  Goyemor  and 
company  of  the  English  Colony  of  Rhode  Island  and  Providence  Plantations  in  New 
England  in  Aqierica,  from  seyeral  particular  parts  of  the  determination  of  the  com- 
missioners appointed  by  your  Mi^esty  to  settle  the  Boundarys  of  said  colony  eastwards 
with  the  Province  of  Massachusetts  Bay  and  humbly  praying  that  the  particular  parts 
of  the  said  commissioners  determination  appealed  from  may  be  reversed,  and  such 
other  determinations  made  instead  thereof,  as  shall  be  agreeable  to  the  true  construc- 
tion of  the  Boundarys  continued  in  the  Royal  Charter  under  which  the  petitions 
claim — ^and  your  Mi^esty  having  been  also  pleased  by  another  order  in  council  of 
the  15th  of  September  1742,  to  refer  unto  this  committee,  the  humble  Petition  and  ap- 
peal of  your  M^festy's  Province  of  the  Massachusetts  Bay  in  New  England  parte  of 
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ihe  Bftid  deteimmatioiiof  the  said  oommiBsioiieTS,  and  humbly  praying  that  the  8ain« 
may  be  reversed  and  set  aside  and  that  instead  thereof  Tour  M^festy  will  be  gra- 
Gtoasly  pleased  to  giye  soch  Judgement  and  determinations  as  shall  be  agreeable  to 
the  petitioners  olaim  exhibited  before  the  said  commissioners.  The  Lords  of  the 
oommittee  in  obedience  to  your  Majesty's  said  orders  of  Reference,  have  met  several 
times,  and  taken  both  the  said  Petitions  of  Appeale  into  their  ooosideration,  and  hav- 
ing examined  into  the  Proceedings  of  the  said  commissioners,  do  find  that  thiy  pro- 
nounced their  Jndgementa  or  determination  on  the  30th  of  June  1741  in  the  words  ibl- 
lowing: 

The  court  took  into  consideration,  the  charters.  Deeds  and  other  Evidences,  Claims 
Pleas  and  allegations  prodnced  and  made  by  party  refering  to  the  controversy  before 
them  and  after  mature  advisement,  came  to  the  following  Eesolutions:  That  there 
is  not  any  one  Evidence  proving  that  the  Water  between  the  Main  Land  on  the  East, 
and  Bhode  Island  on  the  West,  was  ever  at  any  time  called  Naragansett  Biver, 
that  though  tbere  be  evidence  that  the  place  where  the  Indian  called  Sling  Philip 
lived  near  Bristol,  was  caUed  Pawconoket,  and  that  another  place  near  Swanaey 
was  called  Sowams  or  Sowamsett,  yet  no  evideooe  has  been  produced  of  the  extent  of 
the  Pawconoket  country  to  Seaconk,  or  Pawtuoket  Biver,  as  it  runs  to  the  line  of  the 
late  Colony  of  the  Massachusetts  Bay,  for  tho*  there  be  some  evidence  that  the  In- 
dians at  enmity  with  King  Philip,  or  with  other  Indians  in  enmity  with  him,  lived 
on  the  west  side  of  the  said  Biver,  and  that  the  Indians  subject  to  King  Philip,  or  in 
amity  with  him,  lived  on  the  East  side  of  the  said  Biver  there  is  no  Evidence  that 
all  the  Indians  subject  to,  or  in  amity  with  King  Philip,  lived  In  the  Pawconoket 
Ccfuntry.  That  the  Province  not  having  produced  the  Letters  Patent,  constituting  the 
council  of  Plymouth,  nor  any  copy  thereof,  the  Beoital  of  said  Letters  Patent  in  the 
deed  from  the  council  of  Plymouth,  to  Bradford  and  his  associates,  is  not  sufficient 
evidence  against  the  Kings  Charter.  That  the  council  of  Plymouth  being  a  Corpora- 
tion, could  not  create  another  corporation,  and  that  no  Jurisdiction  within  the  Kings 
Dominions  in  America  can  be  held  by  Prescription  or  on  the  Foot  of  Prescription. 
That  the  determination  of  the  boundary s  of  the  colony's  of  Rhode  Island  and  New 
Plymouth  by  the  Kings  Commissioners  in  the  year  1664  appear  to  have  been  only  a  tem- 
porary order  for  preserving  the  Peace  on  the  Borders  of  both  Colonys  without  deter- 
mining the  Bights  and  Titles  of  either.  Upon  the  whole  nothing  appears  whereby  the 
Colony  of  Bhode  Island  and  Providence  plantations  can  be  barred  or  hindered  from  ex- 
tending their  Jurisdiction  Eastward  towards  the  Province  of  the  Massachusetts  Bay 
according  to  the  true  intents  and  meaning  of  their  charter.  But  some  dispute  having 
arisen  between  the  Partys  as  to  the  true  construction  and  meaning  ^ereof,  the  court 
is  of  opinion.  That  the  Narragansett  Bay  is  and  extendeth  itself  from  Point  Judith  in 
the  west  to  Seaconet  Point  on  the  East  and  Including  the  Islands  therein,  layeth  and 
extendeth  itself  unto  the  mouth  of  the  Biver  which  runnith  towards  the  town  of 
Providence  and  that  as  it  so  lies  or  extends,  it  has  and  may  be  considered  as  having 
one  Eastern  Side  at  the  Eastern  coast  of  ^the  said  Bay  runs  up  northerly  from  Seconets 
Point, — ^and  one  other  North  Eastern  Side  fh>m  near  Mount  Hope  to  Bullocks  Neck, 
as  the  said  Bay  runs  up  North  Westerly  towards  the  Town  of  Providence  and  that 
the  land  adjacent  to  the  said  North  Eastern  and  Eastern  Coasts  and  including  within 
the  following  lines  and  the  said  Bay  are  within  the  Jurisdiction  of  the  Colony  of 
Rhode  Island ;  Yizt  on  the  North  East  side  of  the  said  Bay*~oDe  line  running  from 
the  south  west  comer  of  Bullocks  Neck,  Northeast  three  Miles.  One  other  line  mn- 
ning  from  the  Northeast  extremity  of  the  said  line  until  it  be  terminated  by  a  line 
three  miles  Northeast  from  the  northeastemmost  part  of  the  Bay  on  the  west  side  of 
Rumstick  Neck,  and  one  other  line  fr^>m  the  termination  of  the  west  line  to  the  Bay 
at  or  near  Towoeet  Neck,  running  so  that  it  touch  the  North  East  extremity  of  a  line 
running  three  mUes  North  East  from  the  North  East  comer  of  Bristol  Harbour,  and 
on  the  Eastern  side  of  the  said  Bay ;  One  line  from  a  certain  point  on  the  Eastern 
side  of  the  said  Bay  opposite  to  the  southernmost  pairt  of  the  Shawmuts  Neck,  and 
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four  hundred  and  forty  Rods  to  the  SonthwardB  of  the  Month  of  Fall  River  rnDDin 
East  three  miles;  One  other  line  rnnning  from  the  Easternmost  extremity  of  the  saii 
line  till  it  be  terminated  by  the  Easternmost  end  of  a  line  three  miles  East  from  the  Ca 
emmost  part  of  a  oove  in  the  said  Bay  which  is  to  the  southward  of  Nawqaaket  an^ 
one  other  line  from  the  termination  of  the  last  line  to  the  sea,  running  on  such  coiir8fl|| 
as  to  be  three  miles  East  from  the  Easternmost  part  of  the  Bay  adjoining  to  Scitchih 
west  on  Rhode  Island,  and  that  the  said  Distances  of  three  miles  East  and  Northeaati 
are  to  be  measured  from  high  Water  Mark,  and  this  court  doth  hereby  settle,  adjusi 
and  determine,  that  the  Eastern  Boundary  of  the  said  Colony  of  Rhode  Island  and 
Providence  Plantations,  towards  the  Massachusetts  Bay,  is,  shall  be  and  runs  from 
a  certain  Pointe  (where  a  Meridian  line  passing  throngh  Pawtuckets  Falls,  cnts 
the  South  Boundary  of  the  Colony  of  Massachusetts  Bay),  south  to  Pawtuckets 
Falls,  Then  southerly  along  the  eastward  side  of  Seaconk  River,  and  the  River 
which  runnith  towards  the  Town  of  Providence,  to  the  Southwest  comer  of  Bullock's 
Neck,  then  Northeast  three  miles ;  and  then  along  the  aforesaid  lines  running  at  three 
miles  distance  from  the  Easternmost  parts  of  the  said  Bay  to  the  said  Bay,  at  or  near 
Towoset  Neck.  Then  as  the  said  Bay  runs  to  the  southernmost  point  of  Shawmnts 
Neck,  and  then  in  a  straight  line  to  the  aforesaid  point  opposite  to  the  said  Neck. 
Then  East  three  miles  and  then  along  the  aforesaid  lines,  rnnning  at  three  miles  die- 
tanoe  from  the  Easternmost  parts  of  the  said  Bay,  to  the  sea.  All  which  lines  are  to 
be  run  by  making  the  proper  allowance  for  the  variation  of  the  Magnetic  Needle  from 
the  Meridian.  And  for  the  better  understanding  of  the  description  of  the  lines  before 
mentioned ;  the  Court  hath  caused  the  Boundary  lines  of  the  lands  adjacent  to  the 
said  most  eastern  and  Northeastern  points  of  the  Said  Bay,  to  be  delineated  on  the 
Map  or  Plan  of  the  said  Bay  and  countries  adjacent  now  in  court,  and  the  same  are 
distinguished  on  the  said  Map  or  Plan,  by  A,  B,  C,  D,  E,  F,  G,  H. 

The  Lord  of  the  Committee  having  considered  the  whole  matter  and  beard  all 
partys  concerned  therein  by  their  Council  learned  in  the  Law,  Do  agree  humbly  to 
report  to  your  Majesty  as  their  opinion.  That  the  said  Judgment  or  deturminatiou  of 
the  said  Commissioners  should  be  atBrmed,  and  both  the  Petitions  of  Appeal  there- 
from dismissed. 

His  Maiesty  this  day  took  the  said  Report  into  consideration  and  was  pleased  with 
the  advice  of  the  Privy  Council  to  approve  thereof,  and  to  order,  that  the  said  Judg- 
ment or  Determination  of  the  said  Commmissioners,  Be,  and  it  is  hereby  AflSrmed  And 
both  the  said  Petitions  of  Appeal  therefrom  dismissed. 

Whereof  the  Governor  or  the  Commander  in  Chief  of  His  Mi^esty's  Province  of  the 
Massachusetts  Bay,  The  Governor  and  Company  of  the  colony  of  Rhode  Island  and 
Providence  Plantations  for  the  time  being,  and  all  others  whom  it  may  concern,  are 
to  take  notice  and  govern  themselves  accordingly. 

A  true  Copy. 

I  B  LENNARD. 

Colated  with  the  Original  entry  in  the  Council  Register,  18  January,  1745. 

ROBT  LEMON. 

Under  the  foregoing  decree  the  line  was  ran  by  commissioners  ap- 
pointed for  the  purpose,  whose  report  was  as  follows,  viz : 

We,  the  subscribers,  appointed  commissioners  by  the  general  assembly  of  the  colony 
aforesaid,  to  mark  out  the  bounds  of  said  colony  eastward  towards  the  province  of 
Massachusetts  Bay,  agreeable  to  His  Majesty's  royal  determination  in  council,  the 
28th  day  of  May,  1746,  did  in  pursuance  thereof,  on  the  second  day  of  December  last 
past,  meet  at  Pawtncket  Falls,  in  expectation  of  meeting  with  commissioners  that 
might  be  appointed  by  the  province  of  the  Massachusetts  Bay,  for  the  purpose  afore- 
said ;  and  after  having  there  tarried  till  the  afterpart  of  said  day,  and  no  commis- 
sioners  in  behalf  of  the  said  province  appearing,  we  piooeeded  to  run  a  due  north  line 
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from  Pawtnoket  Falls  to  the  south  bonndary  of  the  aforesaid  province  of  the  ] 
chiisetts  Bay,  in  manDer  following,  viz :  From  a  certain  point  on  the  sonthem  side  of 
Pawtnoket  Falls,  where  we  erected  a  monument  of  stones,  with  a  stake  thereon,  we  mn 
a  meridian  line  which  directly  passed  through  said  falls,  to  a  walnut  tree  on  the  north- 
erly side  of  said  falls ;  then  to  a  pitch  pine  tree ;  then  to  a  small  white  oak ;  then  to 
a  grey  oak ;  then  to  a  small  bush ;  then  to  another  small  bush  with  stones  about  it; 
then  to  a  heap  of  stones  with  a  stake  thereon ;  then  to  a  black  oak  tree ;  then  to  an- 
other black  oak ;  then  to  a  small  pitch  pine ;  then  to  a  black  oak ;  then  to  a  largu 
white  oak  near  the  river,  called  Abbot's  Run ;  then  to  a  poplar  tree ;  then  to  a  heap 
of  stones  with  a  stake  thereon ;  then  to  a  large  rook  with  stones  thereon ;  then  to  a 
amall  black  oak  tree;  then  to  a  walnut  tree ;  then  to  a  black  oak ;  then  to  divers 
other  marked  trees  in  the  said  course,  to  the  extremity  of  said  line ;  and  when  we 
came  near  the  termination  of  the  said  line  made  a  monument  of  stones,  there  being 
no  noted  south  boundary  of  the  said  province  near  the  said  line,  and  therefore,  for  the 
discovery  of  the  south  boundary  of  the  said  province,  upon  the  best  information  we 
oould  obtain,  proceeded  to  Wrentham  Plain,  at  or  near  to  a  place  where  was  formerly 
erected  a  stake,  called  Woodward's  and  Saffery's  stake,  as  one  remarkable  south 
boundary  of  the  said  province,  and  from  thence  mn  a  west  line,  making  an  allowance 
of  eight  degrees  and  a  half  as  the  west  variation  of  the  magnetic  needle  from  the  true 
meridian,  it  being  the  oourse  of  the  south  line  of  the  said  province,  according  to  their 
charter  (as  we  apprehended),  and  the!  we  extended  the  said  north  line  from  the 
aforesaid  monument  till  it  intersected  the  said  west  line,  and  upon  the  point  of  ite 
intersection  erected  a  monument  of  stones  with  a  stake  thereon,  as  the  northeast 
boundary  of  that  tract  of  land  commonly  called  the  Gore. 

After  which  we  proceeded  to  Bullock's  Neck,  and  on  the  southeast  comer  thereof 
erected  a  red  cedar  poet,  marked  with  the  letters  J.  H.  C.  B.,  with  the  figure  of  an 
anchor  thereon,  and  from  thence  running  a  line  northeast  making  the  same  allowance 
for  thu  variation  aforesaid,  to  a  black  oak  tree  marked  with  the  letters  6.  C.  C.  B., 
then  to  a  large  white  oak  marked  with  the  letters  6.  B.  C.  B.,  then  to  a  white  oak 
post,  set  in  the  ground  with  a  heap  of  stones  around  it,  marked  with  the  letters  G.  W. 
C.  B.,  with  the  figure  of  an  anchor  thereon,  being  three  miles  distant  from  Bullock's 
Neck  aforesaid. 

After  which  we  proceeded  to  the  northeastemmost  part  of  the  bay  on  the  west  side 
of  Bumstick  Neck,  and  from  a  point  where  a  locust  post  was  erected,  run  a  line  three 
miles  northeast,  with  the  same  allowance  for  the  variation  and  at  the  extremity  of 
the  said  line  erected  a  monument  of  stones,  from  which  we  mn  a  line  to  the  northeast 
extremity  of  that  line  drawn  from  the  southwest  comer  of  Bullock's  Neck  aforesaid, 
the  course  whereof  being  west  thirty-eight  degrees  north,  according  to  the  magnetic 
needle,  the  distance  of  nine  hundred  and  fifty-five  rods,  marking  trees  and  making 
other  boundaries  in  the  course  of  said  line.  After  which  we  proceeded  to  the  north- 
east comer  of  Bristol  Harbour,  and  fh>m  high-water  mark,  which  was  some  rods  dis- 
tant northeast  from  the  bridge  leading  to  Swanzey  Ferry,  we  ran  a  line  three  miles 
northeast,  still  making  the  same  allowance  for  the  variation,  and  at  the  extremity 
of  which  line  we  erected  a  monument  of  stones ;  then  we  ran  a  line  from  the  north- 
east extremity  of  the  line  drawn  fr^>m  Bumstick  aforesaid,  the  course  whereof  being 
south  twenty-five  degrees  east,  till  it  met  with  the  termination  of  the  line  drawn  from 
Bristol  Harbour  aforesaid,  the  distance  whereof  being  nine  hundred  and  twenty-seven 
rods;  and  from  thence  to  a  straight  line  to  the  bay  at  Towoset  Neck,  making  proper 
boundaries  in  the  course  of  said  line. 

After  which  we  proceeded  to  the  eastern  side  of  the  Narragansett  Bay,  and  on  the 
f:a8temmost  part  of  a  cove  in  the  said  bay,  which  is  southward  of  Nanequaohet,  ran  a 
liufi  three  miles  east  (still  making  the  same  allowance  for  variation),  at  the  extremity 
w'lereof  we  marked  a  grey  oak  tree  with  the  letters  C.  B.,  with  the  figure  of  an  anchor 


4' 


ereon. 


After  which  we  proceeded  to  the  month  of  Fall  Biver,  and  from  thence  measured 
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• 
fonr  hundred  and  forty  rodB  southerly  on  the  shore,  as  the  said  shore  extendeth  itseli 
from  the  month  of  said  Fall  BiTer,  and  from  the  point  where  the  said  fonr  hundred 
and  forty  rods  reached,  being  east  thirty-five  degrees  south  of  the  southernmost  point 
of  Shawomet  Neck,  we  ran  a  line  three  miles  east,  with  the  same  allowance  for  the 
variation ;  in  the  course  whereof  we  marked  diyeis  trees,  and  came  to  a  large  pond, 
on  the  west  of  which  was  a  small  oak  between  two  large  rocks,  and  from  thence 
measured  over  the  said  pond  to  a  bunch  of  maples,  two  whereof  we  marked  with  the 
letters  I  and  F,  standing  on  a  plaoe  called  Ralph's  Neck,  being  the  extremity  of  the 
said  three  nules ;  from  tiience  we  ran  a  line  south  twenty  degrees  west,  two  thousand 
one  hundred  and  twenty-three  rods  (making  proper  boundaries  in  said  line),  till  we 
met  the  termination  of  the  three-mile  line,  ran  from  the  cove  southward  of  Naneqna- 
chet  afiiresaid. 

After  which  we  proeeeded  to  a  plaoe  osUed  Churoh's  Cove,  in  said  bay^  and  ran  a 
line  three  miles  east,  making  the  same  allowance  for  the  variation  aforesaid,  and  at 
the  extremity  whereof  and  near  the  sea»  we  erected  a  monument  of  stones,  and  from 
thence  nm  a  line  north  two  degrees  and  a  quarter  east,  one  thousand  and  nine  hun- 
dred and  forty-one  roda,  till  it  also  met  the  termination  of  the  said  line,  drawn  fit>m 
the  first  mentioiMd  oove  as  afinesadd^  making  proper  boundaries  in  the  course  of  said 
line. 

The  aira^foiiig  la  a  Jiut  aooount  of  our  piooeedings,  and  report  the  same  accord- 
iagly. 

J.  HONEYMAN,  Jr, 

GEORGE  WANTON. 

GIDEON  CORNELL. 

GEORGE  BROWN. 
And  it  is  voted  and  reeolved,  That  the  said  report  be,  and  it  is  hereby,  accepted  b>- 
this  assembly. 

In  fhe  year  1748  the  legislature  of  Bhode  Island  appointed  commis 
doners  to  oontinne  the  line  to  the  Gonnecticat  corner,  recognizing  the 
Woodward  and  Saflfrey  stake  as  the  place  of  beginning.  Massachusetts 
fEuled  to  appoint  oommissioners,  whereupon  the  Rhode  Island  commis 
sioners  proceeded  to  complete  the  running  of  the  line.  In  their  report 
they  say— 

niat  we  not  being  able  to  find  any  stake  or  other  monument  which  we  could  im- 
agine set  up  by  Woodward  and  SafiQrey,  but  considering  that  the  place  thereof  was 
described  in  the  agreement  mentioned  in  our  commission,  by  certaio  invariable  marks, 
-  we  did  prooeed  as  foUowetli,  namely  :  We  found  a  place  where  Charles  River  formed 
a  large  cniient  southerly,  which  place  is  known  to  many  by  the  name  of  Pappatalish 
Pond,  which  we  took  to  be  the  southernmost  part  of  said  river,  from  the  southerumost 
part  of  which  we  measured  three  English  miles  south,  which  three  English  miles  did 
terminate  upon  a  plain  in  a  township  called  Wrentham.  (See  Howard's  Reports  S.  C. , 
voL  4,  page  632). 

From  this  point  they  ran  the  line.  From  this  time  forward  repeated 
steps  were  taken  by  Bhode  Island  by  resolutions,  and  by  appointment 
of  commissioners  at  different  times  to  ascertain  and  run  the  line, 
in  connection  with  commissioners  from  Massachusetts ;  commissioners 
firom  both  colonies  met  more  than  once,  but  they  failed  to  agree  upon  a 
boundary  in  place  of  that  established  under  the  agreements  of  1711-'18r 
Bhode  Island  alleged  a  mistake  in  her  commissioners,  in  the  place  of 
beginning  (that  is,  on  Wrentham  Plain),  as  the  ground  of  these  efforts. 

This  controyerqr,  however,  embraced  the  entire  line  from  the  State  of 
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OonDeoticnt  to  the  Atlantic  Ocean.  Massacbneetts  asserted  that  an 
encroachment  had  been  made  on  her  territory  from  Bnmt  Swamp  Gomel 
to  the  ocean  by  Bhode  Island,  who,  on  her  part,  claimed  that  the  juris- 
dictional line  of  Massachusetts  from  said  comer  to  the  Oonnecticut  line 
was,  in  its  whole  extent,  upon  the  territory  of  Bhode  Island.  The  legis- 
latures of  the  respective  States  having  fieiiled,  after  repeated  effort,  to 
adjust  the  controversy,  Bhode  Island  in  1832,  by  a  bill  in  equity,  brought 
the  subject  of  the  northem  boundary,  from  Burnt  Swamp  Oomer  to  the 
Connecticut  line,  before  the  Supreme  Court  of  the  United  States,  which 
in  1846  decided  that  the  jurisdictional  line  claimed  by  Massachusetts 
was  the  legal  boundary  of  the  two  States  between  these  points. 

While  this  suit  was  pending  an  attempt  was  made  to  settle  the  long 
controversy  by  an  amicable  adjustment  of  the  whole  line  from  Connecti- 
cut to  the  ocean.  Commissioners  were  appoint'Cd  by  both  States  in  1844 
to  ascertain  and  mark  the  true  boundary  from  Pawtucket  Falls  to  Bul- 
lock Neck.  In  1845  the  same  commissioners  were  authorized  to  ascer- 
tain the  line  from  Burnt  Swamp  Comer  to  the  Atlantic  Ocean. 

In  1846,  the  equity  suit  having  been  decided,  they  were  authorized 
^^  to  erect  suitable  monuments  at  the  prominent  angles  of  the  line,  from 
the  Atlantic  Ocean  to  the  northwest  comer  of  Bhode  Island,  and  at  such 
other  points  on  the  line  as  may  subserve  the  public  convenience."  A 
m^ority  of  said  commissioneFS  agreed  upon  a  line  and  erected  monu- 
ments in  1847. 

The  report  of  the  joint  commission  was  dated  Boston,  January  13, 
1848. 

The  line  so  agreed  upon  as  a  boundary  between  Burnt  Swamp  Corner 
and  the  northwest  comer  of  Bhode  Island  was  a  straight  line,  varsdng 
a  little  from  the  irregular  jurisdictional  line  established  by  the  decision 
of  the  Supreme  Court,  and  is  described  in  the  joint  report  of  the  migority 
of  the  commissioners  of  January,  1848,  as  follows,  viz : 

Begin  at  the  northwest  corner  of  Bhode  laLand,  on  Conneotiont  line,  in  latitnde  4129 
00'  29"  north,  and  longitnde  7V>  4Sf  18"  west  of  Greenwich,  thence  easterly  in  a  straight 
line  21.512  miles  to  Bnmt  Swamp  Comer,  in  Wrenthom,  being  in  latitude  42^  01'  06" 
and  longitode  71^  23'  13". 

Upon  this  line  were  placed  twenty-seven  monuments,  exclusive  of  that 
at  Burnt  Swamp  Oomer. 

The  general  assembly  of  Bhode  Island,  in  May,  1847,  ratified  and 
established  the  line  from  the  ocean  to  the  Oonnecticut  line,  ^^  to  take 
effect  and  beooine  binding  whenever  the  said  agreement  and  boundary 
line  should  be  ratified  by  the  State  of  Massachusetts."  The  legislature 
of  Massachusetts  did  not  ratify  the  said  agreement  and  boundary  line, 
but  proposed  another  joint  commission,  which  was  agreed  to. 

The  attempt  made  by  these  commissioners  to  settle  the  line  having 
foiled,  Massachusetts  commenced  a  bill  in  equity  before  the  Supreme 
Oonrt  of  the  United  States  for  an  a^fudication  of  the  boundary  line  from 
Burnt  Swamp  Oomer  to  the  Atlantic  Ocean. 
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In  I860  both  States  agreed  apon  a  conventional  line,  and  asked  that 
a  decree  of  the  United  States  Supreme  Conrt  should  confirm  the  same, 
which  prayer  was  granted,  and  the  line  was  thus  finally  established  by 
a  decree  rendered  in  the  December  term,  1861,  which  is  as  follows,  viz: 

Beginning  at  Burnt  Swamp  Comer  (so  called),  in  Wrentbam,  in  latitude  ASP  01 '  08" 
north,  longitude  71^  23'  13''  west  of  Greenwich,  being  the  northeasterly  comer  of 
Rhode  Island. 

Thence  in  a  straight  line  to  the  center  of  a  stone  monument  in  the  division  line, 
between  Attleborougb  and  Pawtucket,  on  the  easterly  bank  of  the  Blackstone  River, 
being  in  latitude  41^  53'  36"  north,  longitude  71^  23'  14"  west. 

Thence  easterly,  by  the  northerly  line  of  the  town  of  Pawtucket,  to  a  point  wbere 
said  line  intersects  the  highest  water  mark  on  tbe  easterly  side  of  Farmer's  or  Seven 
Mile  River,  which  point  is  shown  on  accompanying  sheet  marked  ''A,"  and  designated 
as  "Bound  No.  1."  being  in  latitude  41°  53'  54"  north,  longitude  71°  20^  40"  west. 

From  Bound  No.  1  the  line  runs  southerly,  following  the  highest  water  mark  on 
the  easterly  side  of  Farmer's  or  Seven  Mile  River,  as  designated  in  said  sheet  marked 
"A,''  to  its  Junction  with  the  higbest  water  mark  on  the  southerly  and  easterly  side  oi 
Ten  Mile  River,  at  a  point  designated  as  "  Bound  No.  3." 

From  Bound  No.  3  the  line  runs  southerly,  following  the  higbest  water  mark  on  the 
iioutherly  and  easterly  side  of  said  Ten  Mile  River,  as  shown  on  sheet  marked  ''A,"  to 
a  point  designated  as  "Bound  No.  13,"  said  last  point  being  at  the  most  southerly 
bend  of  Ten  Mile  River  in  said  line  of  highest  water  mark. 

The  line  of  "highest  water  mark"  as  shown  on  sheet  A  is  defined  byofiisets  at 
right  angles  to  straight  lines  shown  on  said  plan  in  blue  ink,  from  Bound  No.  1,  and 
passing  through  points  designated  as  bounds  numbered  2  to  13,  inclusive. 

From  Bound  No.  13  the  line  runs  southeasterly,  being  a  straight  line  to  the  center 
of  a  stone  pier  in  the  middle  of  Runnings  River,  on  the  north  side  of  the  road  leading 
by  Luther's  store. 

Thence  through  the  center  or  middle  of  said  Runnin's  River  as  the  same  is  at  low 
water  at  a  point  when  such  line  intersects  the  dividing  line  between  Barringt<on  and 
Seekonk,  being  in  latitude  41^  46'  28",  longitude  71°  19'  23". 

Thence  northeasterly,  following  the  dividing  line  between  Barrington  and  See- 
konk, to  a  point  at  the  northerly  extremity  of  the  dividing  line  between  Barrington 
and  Swanzey,  in  latitude  41°  36'  34",  longitude  71°  19'  30". 

Thence  in  a  straight  line  southeasterly  to  the  center  of  a  copper  bolt  in  King's 
Rock,  so  called  and  well  known,  near  an  ancient  monument  on  said  King's  Rock,  be- 
ing on  the  west  side  of  the  road  leading  firom  Warren  to  Swanzey.  This  point  is  in 
latitude  41°  45'  22".98,  longitude  71°  16'  35".75. 

From  King's  Rock  the  line  follows  tbe  dividing  line  between  Warren  and  Swansey 
to  Mount  Hope  Bay,  running  in  a  straight  line  southeasterly  to  a  point  on  the  Birch 
Swamp  Farm,  in  latitude  41°  45'  08",  longitude  71°  15'  58".5. 

Thence  in  a  straight  line  to  Mount  Hope  Bay,  passing  through  the  center  of  a  copper 
bolt  in  a  bowlder,  in  line  of  extreme  high  water  at  Towesetjto  low- water  line  of  said 
bay.    This  bolt  is  in  latitude  41°  42'  45".27,  longitude  71°  13'  54".70. 

From  Toweset  tbe  line  rans  southeasterly,  crossing  Mount  Hope  Bay,  to  the  westerly 
end  of  line  dividing  Fall  River  and  Tiverton,  where  tlie  same  intersects  low-water 
line  of  said  Mount  Hope  Bay. 

Tlience  easterly,  following  said  dividing  line  between  Fall  River  and  Tiverton,  pass- 
ing through  the  middle  of  a  town  way  on  tbe  north  side  of  farm  belonging  to  John 
Chase,  and  through  the  southerly  end  of  Cool's  Pond,  in  a  line  passing  through  the 
middle  of  a  highway,  eight  rods  wide. 

Thence  running  southerly  through  the  center  of  said  eight-rod  highway  to  a  point 
in  line  with  the  stone  wall  on  northerly  side  of  fs^rm  of  Edmnnd  Elates.  This  wall  is 
easterly  of  the  Stafford  road  (so  called.)  ^^ 
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Thenoe  numing  easforly  in  line  with  B«id  wall  to  a  point  in  line  of  highest  watei 
mark  on  the  westerly  shore  of  South  Watnppa  Pond,  which  point  is  shown  on  acoom- 
pianying  sheet  marked  ''B,"  and  designated  as  "Bound  A.** 

From  Bound  A  the  line  runs  soatherly,  following  the  highest  water  mark  on 
westerly  side  of  South  Watuppa  Pond,  and  of  Sawdy  Pond,  and  of  the  streams  con- 
neeting  said  ponds,  as  shown  on  said  sheet  marked  "  B,"  to  a  point  designated  as 
«« Bound  F,"  said  last  point  being  at  the  most  southerly  end  of  Sawdy  Pond  in  said  line 
of  highest  water  mark. 

The  line  of  "highest  water  mark"  as  shown  on  sheet  B  is  defined  by  offsets 
at  right  angles  to  straight  lines  from  Boand  A,  and  passing  respeotiyely  through 
points  designated  "B"  to  "F,"  inolusiTe,  and  on  the  South  Watuppa  Pond  is  also 
the  line  that  would  be  traced  by  a  level  thirteen  inches  aboYO  a  bolt  in  stone  work 
on  westerly  side  of  waterway  in  gate-house  of  reserroir  dam  of  Watuppa  Beservoir 
Company,  Queqoechan  Biver.  On  Sawdy  Pond  the  highest  water  mark  is  the  line 
that  would  be  traced  by  the  level  of  an  iron  bolt  driven  in  west  side  of  flume  to  saw- 
mill at  northerly  end  of  said  Sawdy  Pond. 

From  Bound  F  the  line  runs  southeasterly,  being  a  straight  line  to  the  monu- 
ment known  as  "  Joe  Sanford's  bound,''  being  the  center  of  a  copper  bolt  in  stone  on 
land  of  Joseph  Tripp,  and  is  in  hititude  41^  35'  37"  longitude  71°  OS'  13''. 

From  Joe  Sanford's  bound  the  line  runs  southerly,  following  the  westerly  line  of  the 
town  of  Westport  to  the  Atlantic  Ocean,  passing  easterly  of  Quicksand  Pond  through 
the  center  of  a  bound  known  as  Peaked  Bock,  situated  in  latitude  41^  29*  58",  longi- 
tude 710  07'  34". 

The  first  point  in  this  line  southerly  of  Sanford's  bound  is  on  the  north  side  of  miU- 
dam  at  Adamsville,  85.58  feet  easterly  of  straight  line  from  Sanford's  to  Peaked  Bock. 

The  second  is  113.94  feet  easterly  of  said  straight  line,  and  is  on  the  easterly  side  of 
road  leading  from  Adamsville  to  the  ocean. 

The  third  is  234.48  fiset  east  of  said  straight  line,  on  the  road  leading  to  Little  Comp- 
ton,  by  Philip  Simmons'  house. 

llie  whole  of  the  line  thus  described  is  shown  on  a  plan  herewith  presented,  which, 
with  Sketches  A  and  B,  is  made  a  part  of  this  report  and  attested. 

It  wiU  be  observed  that  the  above  decree  of  the  United  States  Su- 
preme Court  makes  no  reference  to  the  line  from  Burnt  Swamp  Corner 
to  the  Connecticut  line. 

It  will  also  be  remembered  {tide  p.  61)  that  the  ^^line  of  1848,"  so 
called,  was  ratified  by  Bhode  Island  and  r^ected  by  Massachusetts. 
In  1865  the  legislature  of  Massachusetts  took  action  in  regard  to  this 
portion  of  the  line»  as  follows,  vie : 

Stmfhedf  That  the  boundary  line  between  the  State  of  Bhode  Island  and  the  Com- 
monwealth of  Hassaohusetts,  ftom  the  line  of  the  State  of  Connecticut  to  Burnt 
Swamp  Comer,  begins  at  the  northwest  comer  of  the  State  of  Bhode  Island  on  the 
Conneetiout  line,  in  latitude  4S^  00'  29"  north,  and  longitude  74^  48'  18''  west  of  Green- 
wich,* and  runs  in  a  straight  line  21  add  AM)  miles  to  Burnt  Swamp  Comer,  in 
V^ientham,  bemg  in  latitude  ^S9 1'  8"  and  longitude  71<^  23'  13". 

This  is  the  line  agreed  upon  by  the  commissioners,  called  the  ^'  line 
of  1848,''  ratified  at  the  time  by  Bhode  Island,  but  rejected  by  Massa- 
chusetts. 

The  tardy  ratification  of  the  line  by  Massachusetts  was,  in  its  turn, 

•Tfaia  is  a  eterieal  enor.  <«Longitnde  74^48'  18""  should  read  '< longitude Tl^^  48 
W."    (FlifoBotd«i'sTable8,p.64). 
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rejected  by  Bhode  Island,  on  the  ground  that  the  then  recent  settle- 
ment of  the  eastern  boundary  by  the  decree  of  the  Supreme  Court  had 
so  changed  the  aspect  of  the  controversy  that  she  could  not  consent  to 
the  adoption  of  the  line  of  1848  as  her  northern  boundary. 

Thus  the  northern  boundary  of  Bhode  Island  was  left  in  abeyance, 
or  rather  left  in  the  condition  prescribed  by  the  decision  of  1846. 

In  June,  1880,  the  legislature  of  Bhode  Island  passed  a  resolution  to 
remove  the  monuments  of  the  '^  line  of  1848  "  and  erect  monuments  on 
the  jurisdictional  line. 

In  1881  the  legislature  of  Massachusetts  took  like  action. 

This  jurisdictional  line  has  the  same  termini  as  the  line  of  1848,  but 
is  a  very  irregular  line,  sometimes  running  north  of  a  direct  line  and 
sometimes  falling  south  of  it  [the  extreme  variations  being  529.3  feet 
north  of  the  line  of  1848,  and  129  feet  south  of  the  same.]  A  full  and  de- 
tailed description  may  be  found  in  Bhode  Island  acts,  May,  1867,  p.  6 
etseq. 

Also,  vide  Senate  Document  Ko.  14,  Massachusetts,  1848,  for  a  full 
account  of  this  controversy. 

In  1713,  commissioners  from  the  Province  of  Massachusetts  Bay  and 
Oolony  of  Oonnecticut  settled  a  line  between  Massachusetts  and  Oon- 
necticut. 

By  this  line  certain  northern  frontier  towns  were  given  to  Massachu- 
setts, viz:  Woodstock,  Suffleld,  Enfield,  and  Somers.  In  1749  the  leg- 
islature of  Oonnecticut  passed  a  resolution  that,  inasmuch  as  the  line 
had  not  been  approved  by  the  King,  and  that  the  two  colonies  had  no 
legal  right  to  transfer  territory  without  the  confirmation  of  the  Grown, 
the  contract  was  void,  and  these  towns  were  again  taken  under  the 
jurisdiction  of  Connecticut.  Massachusetts  appealed  to  the  King,  and 
the  claims  of  Connecticut  were  fully  established.  (See  Hollister's  His- 
tory of  Connecticut,  Vol.  II.) 

In  1791  Massachusetts  and  Connecticut  appointed  commissioners  to 
establish  the  boundary  between  them,  but  they  were  unable  to  agree. 

In  1863  commissioners  were  appointed  to  complete  the  line,  a  com- 
promise having  been  made  concerning  the  Kne  between  the  town  of 
Southwick  and  the  towns  of  Suffield  and  Oranby  (the  cause  of  the  dis- 
agreement of  the  former  commissioners). 

The  agreement  made  was  as  follows,  viz : 

Thftt  the  line  should  hegin  from  a  station  8  rods  south  of  the  southwest  oonier  of 
West  Springfield,  and  thence  run  west  to  the  large  ponds,  and  thence  southerly  by 
those  ponds  to  the  ancient  south  line  of  Westfield,  and  from  thence  on  said  south 
line  to  the  ancient  southwest  comer  of  Westfie]d;  and  from  thence  northerly  in  the 
ancient  west  line  of  Westfield  to  the  station  in  said  west  line  made  by  comuiissionen 
in  the  year  1714,  and  from  thence  to  the  southwest  comer  of  Granville.  (See  Mass 
Special  Laws,  Vol.  HI,  page  234.) 

In  1803  the  commissioners  surveyed  and  marked  the  boundary  be- 
tween their  respective  States. 
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Their  r^M>rt,  which  wae  adopted,  is  as  follows,  viz : 
Beginning  at  the  nortlieaBt  corner  of  Soffield  and  the  sontheast  oomer  of  West 
Springfleldy  on  the  west  bank  of  Conneoticnt  River,  at  a  point  70  links  northwaid  of 
the  eenter  of  a  small  valley  mnning  into  said  river,  said  point  being  between  a  small 
bnttemni  tree,  marked  M.  C,  standing  on  the  south,  and  a  small  crooked  white  oak, 
marked  M.,  standing  on  the  north,  about  two  feet  distant  ftom  each  other,  and  then 
run  north  fSP  45'  west  1  chain  to  a  stone  monument  erected  by  us  there ;  in  the  same 
comae  22  chains  25  links  to  a  stone  monument  on  the  stage  road  firom  Springfield  to 
Snfileld,  and  said  course  continued  would  pass  two  feet  north  of  Smith's  house ; 
tiienoe  north  820  west  82  chains  3  links  to  a  stone  monnment  on  the  middle  road  from 
Snffleld  to  Springfield ;  then  in  the  same  course  18  chains  30  links  to  a  large  black  or 
red  oak  tree,  marked  on  the  east  side  C,  and  on  the  west  side  M.,  being  an  ancient 
boimd ;  thence  north  77<>  4'  west  134  chaine  42  links  to  a  stone  monument  on  the  road 
from  Feeding  Hills  meeting-honse  to  Suflleld ;  thence  in  the  same  course  4  chains  21 
Unka  to  a  pine  stomp— an  old  monument ;  thence  north  79^  48'  west  102  chains  80  links 
to  a  stone  monument  on  the  road  from  Westfield  to  SuiBeld,  called  the  back  street ; 
thence  north  81^  30'  west  61  chains  20  links  to  a  stone  monument  at  an  old  stump  and 
dtonee,  the  ancient  southwest  comer  of  West  Springfield ;  thence  south  b^  west  2 
chains  to  a  stone  monument  in  the  line  ran  by  commissioners  in  1714;  thence  north 
860  west  167  chains  33  links  to  a  stone  monument  at  the  middle  pond,  22  links  east  of 
low-water  mark,  being  at  the  center  of  a  little  valley  running  into  said  pond;  thence 
on  the  eastern  shore  of  said  pond,  as  the  same  runs  southerly,  to  a  sluice  way  or  outlet 
from  said  pond  to  the  south  pond ;  thence  southerly  on  the  east  shore  of  the  south  pond 
as  the  same  runs  to  a  stone  monument  at  high- water  mark  on  the  south  corner  of  said 
pond,  being  the  south  end  of  the  most  southerly  bay  thereof,  from  which  the  point  of 
land  bey<md  the  bay  on  the  east  side  of  the  pond  bears  north  29^  east,  and  the  high  point 
beyond  thebay  on  the  west  side  of  the  pond  is  north  3°  SO'  e^st ;  then  south  10^  20'  west 
24  chains  78  links  to  a  stone  monument  at  the  southeast  comer  of  Southwick,  in  the 
ancient  south  line  of  Westfield,  firom  which  the  highest  peak  of  Manatiok  Mountain 
bears  south  42^30'  west;  thence  south  87<>  30' west  33  chains  86  links  toa  heap  of  stones 
in  a  hedge,  being  an  ancient  monument  in  the  south  line  of  Westfield  and  the  north- 
west corner  of  Suflleld,  adjoining  Oranby ;  thence  in  said  ancient  south  line  of  West- 
field  the  same  course  to  a  stone  monument  at  a  white  oak  stump,  an  old  monument, 
the  southwest  corner  of  Southwick,  being  174  chains  36  links;  thence  north  10*>  20' 
east  212  chains  84  links  to  a  stone  monument  erected  by  us,  at  a  place  in  the  ancient 
west  line  of  Westfield,  where  commissioners  in  1714  established  the  monument  called 
the  Crank  monuukent;  thence  north  82^  17'  west  137  chains  to  a  stone  monument 
eieoted  by  us  at  the  east  road  from  Oranby  to  Granville ;  in  this  coarse,  at  the  distance 
of  86  chains  20  links  from  the  Crank  monument,  we  passed  between  two  pillars  of 
stones  45  Unks  sooth  of  one  and  13  links  north  of  the  other,  both  said  to  be  the  south- 
east comer  of  Qranville ;  thence  on  the  same  course  61  chains  40  links  to  a  stone  mon- 
ument erected  by  us  on  the  Granby  turnpike  road;  thence  in  the  same  course  44 
chains  to  a  white-oak^  tree,  marked  by  commissioners  in  1717,  and  which  we  marked 
M  on  the  north  side  and  C,  1803,  on  the  south  side;  thence  north  84°  2i'  west  5  chains 
13  links  to  a  stone  monument  erected  by  us  on  the  west  road  from  Granby  to  Gran- 
ville; thenee  in  the  same  course  200  chains  37  links  to  a  white  elm  stump  and  stones 
on  the  west  bank  of  Valley  Brook,  so-called,  a  monument,  made  by  commissioners  in 
1717  in  this  course  three  monuments  are  mentioned  by  said  commissioners,  which  we 
do  not  find;  thence  north  85^  7'  west  60  chains  15  links  to  a  stone  monument  erected 
by  us  at  a  new  road  near  the  east  bank  of  Hubbard  River;  thence  the  same  course  2 
ohains  to  dry  hemlock  tree  with  stones  about  it  on  the  west  side  of  said  river  near  a 
mall  fUl  and  a  loek  on  the  east  side  of  said  river  stooping  towards  it  more  than  2 


«Oak-tfee  boi  ndary  at  GranviUe,  maiked  in  1717. 
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rods  to  a  monumeiit  erected  by  said  fonner  oommiasioDesB;  thenoe  north  SSP  5^  west 
109  ohaine  35  liukb  to  a  stone  monnment^  erected  by  as  on  the  road  from  Granvilie  to 
Hartland ;  thenoe  the  same  coarse  275  chains  91  links  to  a  large  heap  of  stones  on  the 
west  bank  of  Slocnm  Brook  between  two  hemlock  trees,  having  many  ancient  and 
modem  marks  thereon,  being  a  monument  made  by  said  former  commissioners;  in  this 
coarse,  the  commissioners  of  1717  made  mention  of  a  large  hemlock  tree,  and  a  very 
large  white-ash  tree  which  we  do  not  find ;  thence  north  81^  50'  west  93  chains  74 
links  to  a  stone  monament  erected  by  as  on  the  Beach-hill  Boad,  so-called;  thenoe 
in  the  same  coarse  235  chains  to  a  stone  monament  erected  by  as  at  a  heap  of 
stones  aboat  an  elm  tree  standing  on  the  west  bank  of  Sandy  Brook,  a  monament 
made  by  said  former  commissioners,  who  mentioned  in  their  report  a  monament  in  this 
coarse,  which  we  do  not  find ;  thence  north  82°  11'  west  357  chains  30  links  to  a  stone 
monament  erected  by  as  on  the  road  from  Marlborongh  to  Norfolk ;  thence  same 
coarse  38  ohains  20  links  to  a  monament  made  by  said  former  oommissionerB  on  tlie 
west  bank  of  Whiting  Biver,  near  falls,  being  a  heap  of  flat  stones  on  a  large  rock ; 
thence  north  829  9"  west  219  chains  to  a  stone  monament  at  the  end  of  Qreenwood 
Tompike  road;  in  this  coarse  said  fonner  oommissionerB  marked  two  trees,  which  we 
do  not  find;  thenoe  in  the  same  coarse  161  chains  75  links  to  a  stone  monament 
at  the  Bnnell  Boad,  so-called,  leading  firom  Canaan  to  Snflleld ;  thence  in  the  same 
coarse  49  chains  to  an  elm  tree,  with  stones  near  it,  on  the  east  bank  of  Hoasatonio 
Biver,  abont  six  rods  west  from  a  chestnat  stamp  and  stones,  a  monament  made  by 
said  former  commissioners,  who  also  marked  a  white  oak  tree  in  this  coarse  which 
we  not  find;  thenoe  north  82°  52*  west  20  ohains 50  links  to  a  stone  monument 
erected  by  as  at  the  road  leading  from  SaUsbnry  to  Sheffield,  called  Wetany  Boad; 
thence  in  the  same  coarse  119  chains  50  Unks  to  a  stone  monament  erected  by  as  at 
the  road  from  Salisbary  to  Sheffield,  near  Ebeneeer  Fletcher's  house ;  thence  on  the 
same  coarse  211  chains  35  links  to  a  stone  monament  erected  by  us  at  the  mountain 
road  from  Salisbary  to  Sheffield ;  thence  on  the  same  course  28  chains  4  links  to  a 
monament  established  by  said  former  oommissionerB  at  the  foot  of  the  mountain, 
being  a  heap  of  stones  on  a  large  rock,  20  links  long  on  the  northeasterly  side,  5  feet 
high  on  the  southerly  side,  and  which  we  marked  1803  on  the  southerly  side ;  thence 
north  85°  dO'  west  147  chains  20  links  to  a  stone  monument  erected  by  ns  on  the  road 
from  SaUsbnry  to  Mount  Washington ;  thence  on  the  same  course  81  chams  80  links 
to  a  large  he^  of  stones,  the  oblong  comer  bounds,  so-called  between  the  State  of 
Conneetioat  and  New  York. 

•  •••••• 

The  eoBises  of  said  line  as  before  giren,  and  here  by  us  are  according  to  the  present 
state  of  Magnetic  needle,  which  we  observed  to  vary  5°  west  of  north.  (See  Private 
Laws  of  Conn.,  vol.  2,  pages  1540  to  1544.) 

ABSTRACT  OF  BKPOBT  OF  OOlfiaSSIOir  OF  1803  ON  BOUNDARY  BETWBBM  1CA88AGHU- 
SBTT8  AND  OONNBCnCUT  WB8T  OF  THB  GONNBCTICUT  RIVBB. 

Beginning  at  a  point  on  the  west  bank  of  Connecticut  Biver,  in  latitude  42°  01' 
52^.10,  longitude  72°  37'  03".46,  and  running  north  82°  45'  west  22  chains  25  links; 
thence  north  82°  west  95  chains  33  links ;  thence  north  77°  4'  west  138  ehains  63 
links;  thence  north  79°  48^  west  102  chains  80  links;  thence  north  81°  W  west  61 
chains  20  links ;  thence  south  5°  west  2  chains;  thence  north  85°  west  167  chains 33 
links  to  a  stone  monument  at  the  middle  pond,  22  links  east  of  low^water  mark,  lat- 
itude 42°  02'  11",  longitude  72°  45'  45".07;  thence  southerly  along  the  east  shoie  of 
said  pond,  and  also  south  pond,  to  a  stone  monument  at  high- water  mark,  at  the  south 
comer  of  said  sonth  pond ;  thence  south  10°  20'  west  24  chains  78  links  to  a  stone 
monument  at  southeast  comer  of  Southwick,  which  is  in  latitude  42°  00'  11".98»  km- 

*  Boundary  stone  in  west  front  of  Granville. 
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gitaae78O40'M".83;  thenoe  aoath  87o  SO' west  208  obunf  28  links  to  a  stone  nMmn- 
nient  at  the  aonthweet  corner  of  Sonthwiok,  which  ie  in  latitude  iV>  69^  5r'.89y  lon- 
gitnde  78^  49^  2b", 47 ;  thence  north  1(K>  20^  east  212  ohaine  84  links,  to  a  stone  monu- 
ment at  the  northwest  comer  of  the  Sonthwick  Jog,  which  is  in  latitude  4SiP  OS' 
12''.39,  longitude  73°  49'  13".61 ;  thence  north  BSP  17'  west  242  chains  40  Unks  to  a 
white  oak  tree,  marked  by  commissionerB  in  1717,  which  is  in  latitude  48°  02'  15".84, 
longitude  72^  62'  47".74 ;  thence  north  S4P  24'  west  205  chams  50  links;  thence  north 
850  7'  west  m  chains  15  links;  thence  north  SOP  52'  west  109  chains  35  links  to  a 
stone  monument  in  latitude  42^  02'  17".03,  longitude  72^  56'  22".52;  thence  north  82^ 
SStf  west  275  chains  91  links ;  thence  north  81o  45'  west  70  chains;  thence  north  &l° 
SiK  west  388  chains  74  links  to  a  stone  monument,  which  is  in  latitude  iSfP  08'  31".ll, 
]oDgitnde73O07'35".94;  thence  north  88°  11' west  395  chains  50  links ;  thence  north 
9SP  V  west  430  chains ;  thence  north  88^  58'  west  140  chains  to  a  stone  monument 
on  the  road  from  Salisbury  to  Sheffield,  which  is  in  latitude  42^  02'  58".ll,  longitude 
73°  28' 55".87 ;  thence  north  88^)  58' west  839  chains  39  links;  thence  north  &sfi  30' 
weet  239  chains  to  the  northwest  comer  of  Connecticut,  which  is  in  latitude  48°  08' 
58^^.54,  longitude  73°  W  06".86. 

According  to  the  survey  of  the  cession  of  Boston  Comers,  by  Massa- 
ohnsetts  to  New  York,  in  1856,  the  south  bonndary  of  Massacbnsetts 
from  the  northwest  comer  of  Oonnecticnt  to  the  southwest  comer  of 
Massachusetts  is  as  foUows^  vis: 

A  line  running  north  89^  08'  ^"  west,  40  chains,  by  the  trae  meridian. 

The  courses  of  the  line  of  1803  are  magnetic,  with  the  variation  as  at 
that  date:  i.  e.,  b^  west 

The  latitudes  and  longitudes  in  the  foregoing  are  taken  from  the 
Borden  Trigonometrical  Survey  of  Massachusetts  of  1843. 

In  1826,  the  line  between  Massachusetts  and  Oonnecticnt  east  of  the 
Connecticut  Biver  was  run  by  commissioners  appointed  from  each  State. 
An  abstract  of  the  commissioners'  report  is  here  given : 

Abstract  of  report  of  oommissumers  of  1826. — ^The  commissioners  first 
made  the  following  survey :  Commencing  at  the  northeast  comer  of 
Oonnectiont,  at  a  large  pile  of  stones  erected  by  commissioners  of  1734 ; 
thence  running  due  west  on  the  latitude  of  42^  3'  north  to  the  west 
line  of  Woodstock,  15  miles  169  rods  15  links.  (This  is  hereafter  referred 
to  as  the  ^^  first  line  of  latitude.")  Thence  north  3<^  west  54  rods  19  links 
to  an  old  pine  tree,  the  reputed  northeast  comer  of  Union ;  thence  due 
west  25  miles  168  rods  to  Connecticut  Biver.  (This  line  is  hereinafter 
referred  to  as  the  **  second  line  of  latitude,"  and  the  second  line  of  lati- 
tude is  54  rods  north  of  the  first.)  These  lines  of  latitude  were  compared 
with  the  ancient  survey,  monuments,  evidence,  etc.,  of  the  line  run  by 
the  commissioners  of  1713 ;  the  said  lines  of  latitude  were  found  to  vary 
in  sundry  places  therefrom.  Therefore,  in  order  to  conform  as  near  as 
possible  to  the  line  of  1713,  the  line  was  ran  as  follows,  viz : 

Beginning  at  the  northeast  comer  of  Connecticut  and  ranning  west 
on  ^^  first  line  of  latitude"  1,702  rods  and  4  links  to  the  road  to  the  Merino 
road;  thence  in  a  direct  line  1,372  rods  20  links  to  the  road  leadiDgfrom 
Muddy  Brook,  so  called,  by  Fennel  May's  to  Southbridge ;  this  point  is 
21  rods  10  links  north  of  the  *^  first  line  of  latitude" ;  thence  in  a  direct 
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line  360  rods  5  links  to  the  Norwich  and  Woodstock  tampike(tli8  iwint  is 
20  rods  and  5  links  north  of  <^  first  line  of  latitude'') ;  thence  in  a  direct 
line  964  rods  18  links  to  the  road  leading  from  West  Woodstock  l^  Abel 
Mason's  to  Southbridge  (this  iwint  is  10  rods  and  22  links  north  of  '<  first 
line  of  latitude ") ;  thence  in  a  direct  line  1,247  rods  to  the  road  lead- 
ing from  Union  by  Asher  Bodgen's  to  Holland  (this  point  is  2  rods  14| 
links  south  of  "  second  line  of  latitude") ;  thence  in  a  direct  line  1,127 
rods  to  the  turnpike  from  Hertford  through  Stafford  and  Holland  to 
Worcester  (this  point  is  6  rods  2^  links  south  of  the  ^^  second  line  of 
latitude ") ;  thence  in  a  direct  line  467  rods  to  an  old  white-oak  tree, 
an  ancient  bound,  on  the  -road  from  Stafford  by  Bobert  Andruss^  to 
South  Brimfield  (this  point  is  1  rod  2  links  south  of  ^*  second  line  of  lati- 
tude"); thence  in  a  direct  line  of  1,615  rods  to  the  road  leading  from 
Stafford  by  Henry  Oady's  to  Mouson  (this  point  is  16  rods  15  links 
south  of  '^  second  line  of  latitude)";  thence  in  a  direct  line  256  rods  to 
the  Tracy  road  (this  point  is  12  rods  12  links  south  of  ^^  second  line  of 
latitude)";  thence  in  a  direct  line  620  rods  to  the  road  leading  from  Staf- 
ford by  Seth  Sheldon's  to  South  Wilbraham  (this  point  is  14  rods  7 
links  south  of  ^^  second  line  of  latitude");  thence  in  a  direct  line  1,066 
rods  to  the  road  from  Somer's  by  Walter  Ainsworth's  to  Springfield 
(this  point  is  4  rods  1  link  north  of  ^^  second  line  of  latitude");  thence 
in  a  direct  line  523  rods  to  the  road  from  Somer's  by  Abel  Peas's  to 
Springfield  (this  point  is  6  rods  12  links  south  of  the  ^*  second  line  of 
latitude");  thence  dice  west  645  rods  to  the  ancient  line  between  Spring- 
field (now  Long  Meadow)  and  Enfield ;  thence  ioutk  80^  30^  west  by  the 
true  meridian  645  rods  to  a  monument  at  an  old  oak  stump;  thence 
simth  51^  SO'  west  by  the  true  meridian  164  rods  18  linkn  to  a  monument 
at  an  old  pine  stump ;  thence  due  west  349  rods  15  links  to  a  monument 
on  the  Oonnectlcut  Biver  12  rods  from  the  shore;  thence  due  west 
to  Oonnecticut  Biver.  On  the  line  are  erected  49  monument  stones, 
marked  on  the  north  side  M  and  on  the  south  side  O. 

The  commissioners  also  surveyed  and  marked  the  line  from  the  the 
comer  of  Connecticut  to  the  comer  of  Bhode  Island,  reporting  ais  fol- 
lows: 

Beginning  at  the  numnment  erected  at  the  northeaet  ooiner  of  said  State  of  Con- 
neotiont  and  mnning  in  a  direct  line  to  the  ancient  heap  of  stones  on  the  north  side 
of  the  tompike  leading  ftom  Hertford  to  Boston  through  Thompson  and  Douglass, 
where  we  erected  a  monoment,  and  thence  mnning  in  a  direct  line  to  the  northwest 
comer  of  the  State  of  Bhode  Idand. 

(For  survey  of  1826,  see  Private  Laws  of  Oonn.,  vol.  2,  pages  1644  to 
1560.) 

The  boundary  between  Massachusetts  and  New  York  at  an  early 
period  became  a  subject  of  bitter  dispute,  New  York  claiming  to  the 
west  bank  of  the  Oonnecticut  Biver  under  the  charters  of  1664  and  1674 
to  the  Duke  of  York,  Massachusetts  claiming  under  her  old  charters  to 
the  South  Sea.    After  many  i^itless  attempts  at  a  settlement,  an  ar- 
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rangement  was  entered  into  in  1773  fixing  the  western  boundary  of 
Massachusetts  where  it  meets  New  York  territory.  The  Bevolation  fol- 
lowing soon  after,  the  line  was  not  run.  In  1786  Congress  appointed 
three  commissioners  to  run  the  line,  who  performed  that  duty  in  1787. 
The  line  was  as  follows,  viz : 

BegiiuiiDg  at  a  monament  erected  in  1731  by  comiijisaioners  firom  Conneoticat  aad 
New  York,  distant  fh>m  the  Hudson  Siver  20  miles,  and  ranning  north  1&^  12f  9",  east 
50  miles  41  chains  and  79  links,  to  a  red  or  black  oak  tree  marked  by  said  oommissioneiBy 
which  said  line  was  ran  as  the  magnetic  needle  pointed  in  1787.  (  Vide  Revised  8tat- 
Qtes  of  New  York,  1875,  p.  122.) 

The  claims  of  Massachusetts  to  western  lands  were  finally  settled 
December  16, 1786,  by  a  joint  commission  of  the  two  States.  By  this 
agreement  Massachusetts  surrendered  the  sovereignty  of  the  whole  dis- 
puted territory  to  l^ew  York,  and  received  in  return  the  right  of  soil 
and  pre-emption  right  of  Indian  purchase  west  of  the  meridian  passing 
through  the  eighty-second  mile-stone  of  the  Pennsylvania  line,  except- 
ing certain  reservations  upon  Niagara  Biver.  The  title  to  a  tract  known 
as  "  The  Boston  Ten  Towns,^  lyirtg  east  of  this  meridian,  previously 
granted  by  Massachusetts,  was  also  confirmed.  ( Vide  Hough's  N.  Y. 
Oaas.,  1872,  pp.  25,  26.) 

April  19, 1785,  Massachusetts  executed  a  deed  to  the  United  States. 
It  included  all  title  of  the  State  of  Massachusetts  to  territory  west  of 
the  present  western  boundary  of  ISTew  York. 

In  1820  Maine,  hitherto  a  part  of  Massachusetts,  was  admitted  into 
the  Union  as  an  independent  State. 

In  1853  a  small  portion  of  territory  in  the  southwestern  comer  of 
Massachusetts,  known  as  Boston  Oomer,  was  ceded  to  New  York,  and 
the  cession  confirmed  by  Congress  in  1855. 

The  cession  of  Boston  Corner  to  New  York  changes  the  boundary,  so 
that  it  is  now  as  follows,  viz : 

Beginning  at  a  monument  erected  in  1731  by  commissioners  from  Con- 
necticut and  New  York  (known  as  the  Connecticut  monument),  stand- 
ing in  the  south  boundary  of  Massachusetts,  latitude  42<>  02*  58^^.54, 
longitude  73^  SCK  06".66,  which  is  the  northwest  corner  of  the  State  of 
Connecticut;  thence  along  the  south  boundary  of  Massachusetts,  north 
80O  06^  41"  west,  40  chains;  thence  north  12o  57'  16"'  west  207.4»> 
chains  to  a  marble  post  marked  on  the  east  side  M.  S.,  on  the  west  side 
N.  Y.,  and  on  the  south  side  1863,  which  is  in  the  line  run  by  United 
States  commissioners  in  1787 ;  thence  north  15^  12'  9''  east  on  the  line 
run  by  said  United  States  commissioners  ("47  miles  73.70^  chains)  to 
a  red  or  black  oak  tree  marked  by  said  United  States  commission- 
ers, in  the  south  boundary  of  the  State  of  Vermont,  latitude  42^  44' 

•This  distance  has  been  obtained  by  snbtraoting  the  length  of  the  west  line  of  Bos- 
ton Comer  given  in  snxrey  of  1853  from  the  entire  length  of  west  boundary  of  Mass* 
ohiisettB  as  given  by  the  United  States  commissioners  in  1787. 
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45".58, longitude 730 16'  17".68.  [See Revised  Statut-esof  New  York,  1876, 
page  122 ;  also  plat  of  survey  of  Boston  Corner  in  1853,  a  copy  of  which  is 
on  file  in  oflSce  of  clerk  of  House  of  Kepresentatives  at  Washington,  D.  C] 

RHODE   ISLAND. 

The  present  State  of  Rhode  Island  was  settled  by  Roger  Williams 
and  other  immigrants,  who  left  Massachusetts  Bay  and  established 
themselves  at  Providence  in  1636. 

In  1643  a  patent  was  granted  for  the  Providence  Plantation,  fh>m 
which  the  following  are  extracts,  viz: 

•  •  •  •  •  •  • 

And  wberas  there  is  a  tract  of  land  in  the  continent  of  America  aforesaid,  called  by 
the  name  of  the  Narraganset  Bay,  bordering  northward  and  northeast  on  the  patent  of 
the  Massaohnsetts,  east  and  southeast  on  Plymouth  patent,  sonth  on  the  ocean,  and  on 
the  west  and  northwest  by  the  Indians  called  Nariggannencks,  alias  Narragansets,  the 
whole  tract  eztonding  about  25  English  miles  unto  the  Pequot  River  and  country;  and 
wheras  divers  English  inhabitants  of  the  towns  of  Providence,  Portsmouth,  and 
Newport,  in  the  tract  aforesaid,  •  •  •  have  represented  their  desire,  •  •  •  ^e 
'  *  *  do  *  *  *  gi^e,  grant,  and  confirm  to  the  aforesaid  inhabitants  of  the 
towns  of  Providence,  Portsmouth,  and  Newport  a  firm  and  absolute  charter  of  incor- 
poration, to  be  known  by  the  name  of  the  incorporation  of  Providence  Plantations,  In 
the  Narraganset  Bay,  in  New  England.    *    *    * 

In  16^  Charles  II  granted  a  charter  to  Rhode  Island  and  Providence 
Plantations,  of  which  the  following  is  an  extract : 

*  *  *  *'AIlthatparteof  our  dominiones  in  New-England,  in  America,  conteyneing 
the  Nahantick  and  Narragansett  Bay,  and  conntryes  and  partes  adjacent,  bounded  on 
the  west,  or  westerly,  to  the  middle  or  channel  of  a  river  there,  commonly  called  and 
known  by  the  name  of  Pawcatuck,  alias  Pawcawtuck  river,  and  soe  along  the  sayd 
river,  as  the  greater  or  middle  streame  thereof  reacheth  or  lyes  upp  into  the  north 
country e,  northward,  unto  the  head  thereof,  and  from  thence,  by  a  streight  lyne 
drawn  due  north  untill  itt  meets  with  the  south  lyne  of  the  Massachusetts  Collony ; 
and  on  the  north,  or  northerly,  by  the  aforesayd  south  or  southerly  lyne  of  the  Massa- 
chusetts Collony  or  Plantation,  and  extending  towards  the  east,  or  eastwardly,  three 
English  miles  to  the  east  and  north-east  of  the  most  eastern  and  north-eastern  parts 
of  the  aforesayd  Narragansett  Bay,  as  the  sayd  bay  lyeth  or  extendeth  itself  from  the 
ocean  on  the  south,  or  southwardly,  unto  the  mouth  of  the  river  which  runneth  to- 
wards the  towue  of  Providence,  and  from  thence  along  the  eastwardly  side  or  banke 
of  the  sayd  river  (higher  called  by  the  name  of  Seacunck  river),  up  to  the  fialls  called 
Patuckett  ffalls,  being  the  most  westwardly  lyne  of  Plymouth  Collony,  and  soe  fh>m 
the  sayd  ffalls,  in  a  streight  lyne,  due  north,  untill  itt  meet  with  the  aforesayd  line 
of  the  Massachusetts  Collony ;  and  bounded  on  the  south  by  the  ocean.''  And  in  par- 
ticular, the  lands  belonging  to  the  townes  of  Providence,  Pawtnxet,  Worwicke,  Nus- 
quammack,  alias  Pawcatnck,  and  the  rest  upon  the  main  land  in  the  tract  aforesayd 
together  with  Rhode  Island,  Blooke  Island,  and  all  the  rest  of  the  islands  and  banks 
in  the  Narragansett  Bay  and  bordering  upon  the  coast  of  the  tracts  aforesaid  (Fflsh- 
ers  Island  only  excepted).    •    •    • 

(For  history  of  the  northern  and  eastern  bonndaries  see  Massa- 
chusetts, p.  54.) 

In  1703  substantially  the  present  western  boundary  was  settled  by 
an  agreement  made  between  the  commissioners  from  the  two  colonies 
of  Bhode  Island  and  Connecticut,  viz:  ^<A  straight  line  from  the  mouth 
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of  Asbawoga  Biver  to  the  southwest  corner  of  the  Warwick  purchase, 
and  thence  a  straight  north  line  to  Massaohnsetts. 

The  line  of  1703  was  actnally  nm  by  Rhode  Island,  and  is  still  known 
as  the  Dexter  and  Hopkins  line. 

The  two  colonies  disagreeing,  Bhode  Island  appealed  to  the  King, 
and  the  agreement  of  1703  was  Anally  established  in  1726. 

In  September,  1728,  commissioners  from  the  two  colonies  met  and 
ran  the  line. 

(For  agreement  of  1703  and  1728^  decisions  of  English  connoil,  etc, 
see  E.  L  Hist  Soc.  Coll.,  Vol.  IIL) 

In  1839  commissioners  were  appointed  by  Bhode  Island  and  Oonnecti- 
cnt  to  survey  and  ascertain  the  line  and  erect  monuments. 

The  following  line  was  established,  vie: 

Begrinning  at  a  rock  near  the  month  of  Aabawoga  Biver,  where  it  empties  into 
PawoatDck  Siver,  and  from  said  rock  a  straight  conrse  northerly  to  an  ancient  stone 
heap  at  the  soatheast  corner  of  the  town  of  Volnntown,  and  from  said  rock  sontherly 
in  the  same  conrse  with  the  aforesaid  line,  until  it  strikes  Pawcatnck  Biver.  -  From 
the  southeast  comer  of  Yoluntown  a  straight  line  to  a  stone  heap  at  the  southwest 
comer  of  West  Greenwich ;  from  thence  a  straight  line  to  the  southwest  comer  of  the 
ancient  town  of  Warwick,  and  which  is  now  a  comer  of  the  towns  of  Coventry  and 
West  Greenwich;  from  thence  a  straight  line  to  the  northwest  comer  of  the  town  of 
Coventry ;  thence  a  straight  line  to  the  northeast  comer  of  Sterling ;  thence  a  straight 
line  to  the  southwest  comer  of  Bnrrillville,  and  thence  a  straight  line  to  a  stone  heap 
upon  a  hill  in  the  present  Jurisdictional  line  between  the  States  of  Massaohnsetts 
and  Bhode  Island,  and  at  all  of  said  comers,  excepting  said  Warwick  comer,  we 
have  erected  monuments  of  stone,  marked  B.  I.  and  C,  and  have  also  placed  similar 
monuments  on  all  the  principal  roads  crossing  the  line,  and  at  other  suitable  places. 
•  •••••• 

And  we  have  caused  the  ancient  monument  which  was  erected  at  the  Warwick  cor- 
ner in  November,  1743,  to  be  reset  and  a  large  heap  of  stones  to  be  made  around  it. 
Said  monument  is  marked  with  the  letter  C.  on  one  side,  and  on  the  other  BHODE. 
ISLAND  and  the  traces  of  other  letters  and  figures.  [Extract  ttom  Commission- 
er's Beport.    See  B.  I.  Acts  and  Besolves,  Jan.  1846,  pages  12, 13,  14.] 

The  above  was  ratified  in  1846. 


CONNECTICUT. 

The  title  by  which  the  people  of  Gonnecticat  held  the  conntry  was 
founded  on  the  old  patent  granted  by  Bobert,  Earl  of  Warwick,  in 
1631,  to  Lord  Say  and  Seal,  Lord  Brooke,  Sir  Eicbard  Saltonstall,  and 
others,  associated  under  the  name  of  the  Plymouth  Company. 

In  1630  the  Plymouth  Council  made  a  grant  of  Connecticut  to  the 
Earl  of  Warwick,  their  president.  This  was  confirmed  by  King  Charles 
in  1631,  and  on  the  19th  of  March,  in  the  same  year,  the  Earl  conveyed 
his  title  to  the  Plymouth  Company,  as  before  stated.  (D wight's  Conn., 
p.  19,  et  aeq.) 
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A  charter  was  granted  by  Oharles  n  to  Oonnecticat  in  1602,  of  which 
*  he  following  is  an  extract,  yiz : 

•  •••••• 

We  *  *  *  do  give,  grant  and  oonfiim  nnto  the  said  Governor  «nd  Company,  and 
their  racoeflaors,  all  that  part  of  our  Dominiona  in  New  England  in  America  bounded 
on  the  eaat  by  Narraganeet  River,  commonly  called  Nariaganaet  Bay,  where  the  aaid 
river  falleth  into  the  sea,  and  on  the  north  by  the  line  of  the  MaasachaaettB  planta- 
tion ;  and  on  the  aoath  by  the  sea  ;  and  longitude  as  the  line  of  the  Maaaaohuaetta 
Colony,  running  from  eaat  to  weat,  that  ia  to  aay,  from  the  aaid  Narntganaett  Bay  on 

the  eaat,  to  the  aoath  aea  on  the  weat  part,  with  the  ialanda  theieanto  a^oining.    *    * 

•  «•••*• 

[C.  and  C,  p.  256-7.] 

Previoos  to  this  time  the  two  colonies  of  Oonnecticnt  and  New  Haren 
had  continned  separate,  bat  nnder  this  charter  they  were  onited  and 
the  charter  was  accepted  April  20, 1666.    (O.  and  0.,  p.  252.) 

The  Duke  of  York  having  been  granted  a  charter  in  1664,  by  which 
the  lands  west  of  the  Oonnecticnt  Biver  were  embraced  in  his  jurisdic- 
tion, the  question  of  boundary  immediately  arose. 

About  this  time  Col.  Bichard  Nichols,  (George  Oartwright,  esq.,  Sir 
Bobert  Oarr,  and  Samuel  Maverick,  esq.,  had  been  appointed  commis- 
sioners by  the  King,  and  clothed  with  extraordinary  powers,  to  determine 
all  controversies  in  the  colonies.  The  matter  was  referred  to  them,  who, 
after  a  full  hearing,  determined  that  the  southern  boundary  of  Oonnect- 
icnt was  tlie  sea  (Long  Island  Sound),  and  its  western,  Mamaroneck 
Biver,  and  a  line  drawn  north-northwest  from  the  head  of  salt  water  in 
it  to  Massachusetts.  The  territory  south  and  west  of  these  lines  was 
declared  to  belong  to  the  Duke  of  York.  ( Vide  Dwight^s  Oonnecticat, 
pp.  159  et  geq.) 

This  decision,  in  effect,  decided  upon  a  line  20  miles  east  of  the  Hud- 
son Biver  as  the  boundary,  having  for  a  starting  point  a  place  on  Ma- 
maroneck Biver. 

In  1674  the  Duke  of  York  received  a  new  charter  in  substantially  the 
same  terms  as  that  of  1664.  New  controversies  concerning  jurisdiction 
led  to  a  new  agreement,  by  which  it  was  stipulated  that  a  tract  of  land 
on  Long  Island  Sound,  the  bounds  of  which  were  described  as  con- 
taining 61,440  acres,  should  be  permanently  set  off  to  Oonnecticut  by 
New  York  on  condition  that  the  former,  in  exchange,  should  set  off  to 
New  York  a  territory  of  like  extent  and  of  uniform  width  from  the  tract 
on  the  Sound  to  the  south  line  of  Massachusetts.  This  agreement  was 
sanctioned  by  a  royal  ordinance  of  the  King,  and  in  1684  the  tract  on 
the  Sound  was  surveyed  and  set  off  to  Oonnecticnt. 

The  western  boundary  of  Oonnecticnt  was  run  in  1685  by  M^jor 
Oould,  Mr.  Barr,  and  Mr.  Sdleck,  and  ratified  by  both  parties.  {Vide 
Dwighf s  Oonnecticnt,  p.  199.) 

For  various  reasons  the  survey  of  the  equivalent  lands  was  not  made 
at  that  time. 

In  1725  commissioners  were  appointed  on  both  sides  to  fix  the  line, 

Digitized  by  VJ WW V  IK. 


GANNETT.]  CONNECTICUT.  73 

fhi8  being  the  fifth  set  appointed  for  the  same  piirp<f8e,  none  of  p^hich 
had  been  able  to  come  to  an  agreement. 

The  conunifisionerB  of  1725,  however,  entered  into  articles  of  agree- 
ment settUng  the  manner  of  the  sarvey.  They,  however,  ran  only  the 
line  boonding  the  tract  on  Long  Island  Sound. 

For  some  eaase  action  was  then  suspended  until  1731,  when  the  com- 
missioners of  1725  surveyed  and  set  off  the  oblong  or  equivalent  tern- 
tory  to  New  York,  defining  and  marking  its  boundary,  which  was  to 
remain  forever  the  dividing  line  between  the  respective  States  (then 
colonies).  The  line  was  substantially  as  at  present,  and  is  as  follows, 
viz: 

B^gtnning  at  Lyon's  Point,  in  the  month  of  a  hrook  or  riyer  called  Byram'a 
River,  wheie  it  iUls  into  Lcmg  Idand  Sonnd,  and  mnning  thenoe  np  along  said 
river  to  a  roek  at  the  anoient  load  or  wading-plaoe  in  said  river,  whioh  roek  hears 
north  twelve  degrees  and  forty-five  minntes  east,  five  hnndied  and  fifty  rods  firom 
said  point ;  then  north  twenty-three  degrees  and  forty-five  minutes  west,  two  thou- 
sand two  hundred  and  ninety-two  rods;  then  east-northeast,  thirteen  miles  and  sixty- 
four  rods,  whieh  lines  were  established  in  the  year  one  thousand  sev«m  hundred  and 
twenty -five,  by  Francis  Harrison,  OadwaUer  Golden,  and  Isaac  Hicks,  commissioners 
on  the  part  of  the  then  province  of  New  York,  and  Jonathan  Law,  Samuel  EeUa^ 
Roger  Walcott,  John  Copp,  and  Edmund  Lewis,  oommissioners  on  the  part  of  the 
then  colony  of  Connecticut,  and  were  run  as  the  magnetic  needle  then  pointed;  then 
along  an  east-northeast  continuation  of  the  last-mentioned  course,  one  mile,  three- 
quarters  of  a  mile,  and  twenty-one  rods,  to  a  monument  erected  in  the  year  one 
thousand  seven  hundred  and  thirty-one  by  Cadwaller  Golden,  Gilbert  WUIett,  Vin- 
cent Matthews,  and  Jacobus  Bruyn,  Jr.,  commissioners  on  the  part  of  said  province^ 
and  Samuel  Eells,  Roger  Walcott,  and  Edmund  Lewis,  commissioners  on  the  part  of 
said  colony,  which  said  monument  is  at  the  southeast  comer  of  a  tract  known  and 
distinguished  as  the  oblong  or  equivalent  lands ;  then  north  twenty-four  degrees  and 
thirty  minutes  west,  until  intersected  by  a  line  run  by  said  last-mentioned  commis* 
sioners,  on  a  course  south  twelve  degrees  and  thirty  minutes  west,  from  a  monument 
erected  by  them  in  the  south  bounds  of  Massachusetts,  whioh  monument  stands  in  a 
valley  in  theTaghkanick  Mountains,  one  hundred  and  twenty-one  rods  eastward  from 
a  heap  of  stones  in  said  bounds,  on  the  top  or  ridge  of  the  most  westerly  of  said 
mountains ;  then  north  twelve  degrees  and  thirty  minutes  east  from  a  monument 
erected  by  said  last-mentioned  commissionerB  at  said  place  of  intersection,  and  stand- 
ing on  the  north  side  of  a  hill,  southeasterly  from  the  easternmost  end  of  the  long 
pond,  along  the  aforesaid  line  to  the  aforesaid  monument  erected  in  the  south  bounds 
of  Massachusetts— being  the  northeast  comer  of  the  oblong.  (See  Revised  Statutes 
of  N.  Y.,  1881,  Vol.  I,  pages  128-9.) 

For  more  than  a  century  no  oontroversy  arose,  but  snbfleqnent  to  1850 
questions  of  Jnrisdiotion  were  raised,  and  in  1855  Oonneotioat  made  a 
proposition  for  a  new  survey.  Several  sets  of  commissioners  were 
appointed,  but  no  agreement  being  reached,  finally,  in  1860,  pursuant 
to  an  act  of  the  legislature  of  ISTew  York,  the  line  was  run  by  the  New 
York  commissioners,  Gonnecticut  not  being  represented. 

The  first  section  of  the  act  of  the  New  York  legislature  is  as  follows, 
▼iz: 

1.  The  c(ommissioners  appointed  by  the  governor  to  ascertain  the  boundary  line  be- 
tween the  States  of  New  Tork  and  Connectiout  are  hereby  empowered  and  directed 

Digitized  by  VJVJVJV  l\^ 


74  BOFNDARTKa   OF   THE    UNITED   STATES.  [BULL.17L 

to  survey  and  in«rk,  with  suitable  monmneiiti,  the  nii  line  between  the  two  Statoe 
€U  fixed  hjf  the  ewrvey  tf  1731. 

The  following  is  an  abBtract  .of  the  engineer's  report  of  the  line  nm 
under  direction  of  the  commissioners  from  New  York,  the  Oonnecticnt 
commissioners  declining  to  be  present  or  assist,  viz: 

Beginning  at  the  northwest  comer  of  Gonnecticat,  at  the  monument 
erected  by  the  commissioners  of  New  York  and  Connecticut  in  1 731,  lati- 
tude 420  02'  58".54,  longitude  73o  SC  06".66;  thence  south  lio  2(K  west, 
464  chains,  to  the  ''47th  mile  monument;  thence  south  12^  34'  west,  239 
chains,  57  links,  to  the  44th  mile  monument  point;  thence  south  11^33^ 
west,  160  chains  99  links,  to  the  42d  mile  monument;  thence  south  13^ 
1&  west,  161  chains  24  links,  to  the  40th  mile  monument  point;  thence 
south  12<^  21'  west,  398  chains  21  links,  to  the  35th  mile  monument; 
thence  south  12^  32'  west,  158  chains  96  links,  to  the  33d  mile  monu- 
ment; thence  south  11<^  44'  west,  243  chains  37  links,  to  the  30th  mile 
monument ;  thence  south  12^  27'  west,  161  chains  32  links,  to  the  28th 
mile  monument ;  thence  south  10^  56'  west,  160  chains,  to  the  26th  mile 
monument  point ;  thence  south  11^  39'  west,  320chain8 11  links,  to  the  22d 
mile  monument;  thence  south  12<^  18'  west,  163  chains  17  links,  to  the 
20th  mile  monument ;  thence  south  11^  49'  west,  159  chains  9  links,  to 
the  18th  mile  monument;  thence  south  12^  19'  west,  157  chains  15  links, 
to  the  16th  mile  monument;  thence  south  10^  11'  west,  161  chains 
7  links  to  the  14th  mile  monument ;  thence  south  10^  51'  west,  313  chains 
41  links,  to  the  lOtb  mile  monument  point;  thence  south  12^  24'  west, 
155  chains  71  links,  to  the  8th  mile  monument ;  thence  south  10^  19'  west, 
159  chains  28  links,  to  the  6th  mile  monument  point ;  thence  south  12^ 
10'  west,  164  chains  42  links,  to  the  4th  mile  monument;  thence  south 
11^  44'  west,  158  chains  99  links,  to  the  2-mile  monument;  thence  south 
14^  10'  west,  109  chains  41  links,  to  the  Bidgefield  angle  monument;* 
thence  south  25<^  8'  east,  213  chains  39  links,  to  the  4th  mile  monument 
on  the  east  line  of  the  oblong  between  the  Wilton  and  Bidgefield  angles; 
thence  south  24^  48'  east,  157  chains  63  links,  to  the  2-mile  monument ; 
thrice  south  24<^  14'  east,  167  chains  28  links,  to  the  Wilton  angle  mon- 
ument, or  southeast  corner  of  the  oblong  as  set  off  by  the  commission- 
ers of  1731 ;  thence  south  67^  45'  west,  138  chains  76  links,  to  the  south  • 
west  corner  of  the  oblong,  and  being  where  the  survey  of  1725  termi- 
nated ;  thence  south  65^  44'  west,  90  chains  87  links,  to  a  point  consid- 
ered the  original  12th  mile  monument  point ;  thence  south  66^  56'  west, 
241  chains  93  links,  to  a  point  called  the  9th  mile  monument;  thence 
south  66^  45'  west,  319  chains  12  links,  to  the  5th  mile  monument  point ; 
tihence  south  66^  25'  west,  398  chains  40  links,  to  the  angle  at  the  Duke's 

^The  mile  monuments  referred  to  are  those,  at  that  time  remaining,  which  wen 
established  by  the  Oonnecticnt  and  New  York  oommissioneis  of  1731. 

*The  entire  distance  ftom  the  Massachusetts  line  to  Bidgefield  angle  is  62  miles  36 
rods,  a  difference  of  only  5  rods  from  the  survey  of  1731. 
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Trees ;  thenoe  soaih  23^  38^  east,  172  ohains  93  links,  to  a  point  which  U 
wefit-eoathweet  and  distant  32  rods  from  the  ehimney  in  the  old  Glapp 
house ;  thence  south  24^  2V  east,  224  chains  78  links,  to  a  point  opposite 
the  old  William  Anderson  honse ;  thence  sonth  24^  W  east,  173  chains  7 
links,  to  the  great  stone  at  the  ancient  wading  place  on  Byrom  River; 
thence  south  17^  46^  west,  12  chains  60  links,  to  a  rock  in  the  river  which 
can  be  seen  at  low  tide,  in  which  there  is  a  bolt ;  thence  sonth  27<^  west, 
55  chains  19  links ;  thence  sonth  7^  2(K  east,  13  chains  46  links ;  thence 
south  120  W  east,  16  chains  13  links ;  thence  south  2^  4(K  east,  9  ohains 
4  links ;  thence  south  28<^  25'  east,  9  chains  54  links;  thence  south  18<^  4(K 
east,  4chains 77 links;  thencesouthll<355' west, 6  chains33 links;  thence 
south  58<^  IC  west,  to  where  it  falls  into  the  sound.  (See  report  of  the 
commissioners  to  ascertain  and  settle  the  boundary  line  between  the 
States  of  New  York  and  Connecticut,  February  8, 1861,  in  which  will 
also  be  found  a  complete  account  of  this  controversy.) 

In  1880  commissioners  were  appointed  by  Oonnecticut  and  New  York. 
Theur  report  was  ratified  in  1880. 

These  commissioners  reported  as  follows,  viz : 

We  agree  th»t  the  bonndiffy  on  the  Imd  ooiutituting  the  western  boundary  of  Con- 
iMofeient  and  the  eastern  boundary  of  New  York  ahall  be  and  U  as  the  same  was  d»- 
flnsd  by  oionnments  erected  by  eommisHJoners  appohited  by  the  State  of  New  York, 
and  oompleted  in  the  year  1860,  the  said  boundary  line  extending  from  Byram  Point, 
formerly  caUed  Lyon's  Point,  on  the  sonth,  to  the  line  of  the  State  of  ICassaohnsetts 
on  the  north* 
And  we  ftarther  agree  that  the  boundary  on  the  sound  shall  be  and  is  as  follows: 
Beginning  at  a  point  in  the  center  of  tiie  ohannel,  about  600  feet  south  of  the  ex- 
treme rooks  of  Byram  Point,  marked  No.  0,  on  appended  United  States  Coast  Surrey 
ehart ;  thenoe  running  in  a  true  southeast  couise  3^  statute  miles ;  thenoe  in  a  straight 
Une  (the  are  of  a  great  oirole)  northeasterly  to  a  point  4  statute  miles  due  south  of 
Kew  London  Light-House ;  thence  northeasterly  to  a  point  marked  No.  1,  on  the  annexed 
United  States  Coast  Surrey  chart  of  Fisher's  Island  Sound,  which  point  is  on  the 
longitude  east  three-quarters  north,  sailing  course  down  on  said  map,  and  is  about 
1,000  feet  northerly  from  the  Hommock  or  North  l>umpling  Light-House ;  thence  fol- 
lowing said  east  three-fourths  north  sailing  oouxse  as  laid  down  on  said  map,  easterly  to 
a  point  marked  No.  2  on  said  map ;  thence  southeasterly  to  a  point  marked  No.  3  on 
said  map;  sofiuras  said  States  are coterminoos.  (See  Berised  Statutesof  New  York, 
lB81,yoL,  I,pagel36.) 

The  above  agreement  oonoeming  these  boundaries  between  Oonnec- 
tiont  and  New  York  was  confirmed  by  the  Congress  of  the  United  States 
on  Febmary  26, 1881.    (See  Bevised  Statntes  of  United  States,  1881.) 

(For  the  history  and  present  location  of  the  eastern  boundary  of  Con- 
necticat,  vide  Massachusetts,  p.  61,  and  Bhode  Island,  p.  70.  For  the 
northern  boundary,  vide  Massachusetts,  p.  64.) 

Under  the  charter  of  1662  Oonnecticut  claimed  a  large  western  ter- 
ritory. Subsequent  to  the  Revolution,  however,  in  1786, 1792, 1795,  and 
1800,  she  relinquished  all  title  to  any  land  west  of  her  present  boundary. 
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NEW  TOBK. 

The  territory  inoliided  in  the  present  State  of  New  York  was  em- 
braoed  in  the  French  and  English  grants  of  1603  and  1606.  The  Datoh, 
however,  in  1613  established  trading  posts  on  the  Hudson  Biver  and 
claimed  jorisdiotion  over  the  territory  between  the  Oonneoticnt  and  Del- 
aware Rivers,  which  they  called  New  Netherlands.  The  government 
was  vested  in  ^^  The  United  New  Netberland  Oompany,"  chartered  in 
1616,  and  then  in  <^  The  Datch  West  India  Company,"  chartered  in  1621. 

In  1664  King  Charles  11  of  England  granted  to  his  brother,  the  Dake 
of  York,  a  large  territory  in  America,  which  indnded,  with  other  lands, 
all  that  tract  lying  between  the  west  bank  of  the  Connecticut  Biver 
and  the  east  bank  of  the  Delaware.  The  Dnke  of  York  had  previously 
purchased,  in  1663,  the  grant  of  Long  Island  and  other  islands  on  the 
New  England  coast,  made  in  1635  to  the  Earl  of  Stirling,  and  in  1664, 
with  an  armed  fleet,  he  took  possession  of  New  Amsterdam,  which  was 
thenceforth  called  New  York.  This  conquest  was  confirmed  by  the 
treaty  of  Breda,  in  1667. 

The  following  is  an  extract  ^m  the  grant  of  1664  to  the  Duke  of 
York: 

All  that  parte  of  the  maine  land  of  New  England  beginning  at  a  certaine  place 
called  or  knowne  by  the  name  of  St.  Croix  next  a4Joyning  to  New  Scotland  in  Amer- 
ica and  from  thence  extending  along  the  sea  coast  nnto  a  certain  place  called  Petoa- 
qnine  or  Pemaqnid  and  so  np  the  River  thereof  to  the  farther  head  of  ye  same  as  it 
tendeth  northwards  and  extending  fh>m  thence  to  the  River  Kinebeqnl  and  so  up- 
wards by  the  shortest  conrse  to  the  River  Canada  northward  and  also  aU  that  Island 
or  Islands  commonly  called  by  the  severall  name  or  names  of  Matowacks  or  Long 
Island  scitnate  lying  and  being  towards  the  west  of  Cape  Codd  and  ye  narrow  Hig- 
ansetts  abutting  upon  the  maine  land  between  the  two  Rivers  there  called  or  knowne 
by  the  severaU  names  of  Conecticutt  and  Hudsons  River  togather  also  with  the  said 
river  of  Hudsons  River  and  aU  the  land  from  the  west  side  of  Conecticutt  to  ye  east 
aide  of  Delaware  Bay  and  also  all  those  severall  Islands  called,  or  knowne  by  the 
names  of  Blartin's  Yinyard  and  Nantukes  otherwise  Nantnckett  togather  with  all  ye 
lands  islands  soyles  harbours  mines  minerals  quarryes  woods  marshes  waters  lakes 
ffishings  hawking  hunting  and  ffowling  and  all  other  royaUtyes  pioffltts  commodi- 
tyes  and  hereditaments  to  the  said  severale  island  lands  and  premisses  belonging  and 
appertaining  with  theire  and  every  of  theire  appurtenances  and  all  our  estate  right 
title  interest  benefitt  advantage  claime  and  demand  of  in  or  to  the  said  lands  and 
premises  or  any  part  or  paroell  thereof  and  the  re  veroon  and  reveroons  remainder  and 
remainders  togather  with  the  yearly  and  other  ye  rents  revenues  and  proffltts  of  all 
and  singular  the  said  premisses  and  of  every  part  and  parcell  thereof  to  have  and  to 
hold  all  and  singular  the  said  lands  islands  hereditaments  and  premisses  with  their 
and  every  of  their  appurtenanoes. 

In  July,  16739  ^^^  Dutch  recaptured  New  York  and  held  it  until  it 
was  restored  to  the  English  by  the  treaty  of  Westminster,  in  February, 
1674. 

The  Duke  of  York  thereupon,  to  perfect  his  title,  obtained  a  new 
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grant,  in  snbstantially  the  same  termB  as  that  of  1664  (0.  and  0.,  p. 
1328)y  of  which  the  following  is  an  extract,  viz: 

•  •  •  •  •  •  • 

All  that  part  of  the  main  ]and  of  New  England,  beginning  at  a  certain  place 
oalled  or  known  by  the  name  of  Saint  Croix  nexe  adjoining  to  New  Sootland  in 
America,  and  from  tbenoe  extending  along  the  sea-eoast  into  a  certain  piaoe  oalled 
Petoaqnim  or  Pemqnid,  and  to  np  the  riTer  thereof  to  the  fhrtheet  head  of  the  aame 
as  it  windeth  northward  and  extending  from  the  river  of  Kinebeqn  and  so  upwards 
by  the  shortest  conrse  to  the  river  Canada  northwards;  and  aU  that  island  or  isl- 
ands oonunonly  called  by  the  seyeral  name  or  names  of  Hatowacks  or  Long  Tslands, 
sitoate  and  being  towaxd  the  west  of  Cape  Cod  and  the  narrow  Higansuts  abutting 
upon  the  main  land  between  the  two  riven  there  called  or  known  by  the  several 
names  of  Connecticut  and  Hudson  Rivers,  together  also  with  the  said  river  called 
Hudson's  River,  and  all  the  lands  from  the  west  side  of  Connecticut  River  to  the  east 
side  of  Delaware  Bay ;  and  also  all  those  several  islands  called  or  known  by  the 
names  of  Martin  Yinyard  and  Nantukes,  otherwise  Nantuckett. 

•  •  •  «  •  •  • 

By  these  grants  to  the  Dnke  of  York  and  the  oonqnest  of  the  Dntch 
possessions  in  America,  it  will  be  seen  that  New  York  originally  had  a 
claim  to  a  mnch  larger  territory  than  is  now  indnded  in  her  limits.  The 
snccessive  changes  in  her  extent  may  be  sketched  as  follows,  viz: 

In  1664  the  Duke  of  York  sold  the  present  State  of  New  Jersey  to 
Lord  John  Berkeley  and  Sir  George  Carteret. 

In  1682  the  Dnke  of  York  sold  to  William  Penn  his  title  to  Delaware 
and  the  country  on  the  west  bank  of  the  Delaware,  which  had  been 
originally  settled  by  the  Swedes,  then  conquered  by  the  Dutch,  and 
which  had  by  them  been  surrendered  to  the  Duke  of  York. 

In  1686  Pemaqnid  and  its  dependencies  were  annexed  to  the  New 
Bngland  govemment  by  a  royal  order,  the  Dnke  of  York  having  ac- 
ceded to  the  throne  of  England. 

By  the  charter  of  1691  to  Massachusetts  Bay,  all  claim  to  any  part 
of  Maine  was  extinguished,  and  the  islands  of  Nantucket,  Marthas 
Vineyard,  and  others  adjacent  (hitherto  known  as  Duke's  County, 
New  York),  were  annexed  to  Massachusetts  Bay. 

The  territory  west  of  the  Connecticut  River  to  within  about  20  miles 
of  the  Hudson  River,  now  forming  a  portion  of  Massachusetts  and  Con- 
necticut, were,  by  agreements  and  concessions  made  at  various  periods, 
surrendered  to  those  States  respectively. 

In  1781  New  York  released  to  the  General  Government  all  the  lands 
to  which  she  had  claim  west  of  a  meridian  extending  through  the  west 
extremity  of  Lake  Ontario,  and  in  1790  she  gave  up  all  claim  to  the 
present  State  of  Vermont  and  consented  to  her  independence. 

By  these  successive  reductions  New  York  was  left  with  substantially 
her  present  boundaries. 

(For  the  history  and  settlement  of  the  eastern  boundary  of  New  York, 
wide  Vermont,  Massachusetts,  and  Connecticut,  ante  pp.  52,  68,  and  72.) 

The  northern  boundary  was  settled  by  the  treaty  of  peace  in  1783 
Bull.  171 6 
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and  by  the  oommiaBion  under  the  sixth  article  of  the  treaty  ol  Ohent^ 
{Vide ^  IS.) 

The  boundary  between  New  York  and  New  Jersey  was  plainly  stated 
in  the  grant  by  the  Dnke  of  York  to  Berkeley  and  Carteret.  ( Vide  New 
Jersey,  p.  82.) 

In  ni9  attempts  were  made  to  have  the  line  mn  and  marked,  bat 
nothing  seems  to  have  been  done  to  settle  the  matter  permanently  till 
1769,  when  oommissioners  were  appointed  by  the  King,  who  fixed  on 
snbstantially  the  present  line.    ( Vide  B.  8.  N.  J.,  1821,  pp.  29^^.) 

In  1772  this  line  was  confirmed  by  the  legislatures  of  both  colonies, 
and  commissioners  were  appointed  to  survey  and  mark  the  same. 

This  line  was  as  follows,  viz : 

A  direct  and  straight  line  from  the  fork  or  branch  formed  by  the  Jonotion  of  the 
stream  or  waters  called  the  Machackamaok  with  the  riTer  Delaware  or  Fiabkill,  in 
the  latitade  of  41<='  21'  37'',  to  a  rook  on  the  west  side  of  the  Hudson  River,  marked  by 
the  said  snryeyors  in  the  latitude  of  41^— said  rock  was  ordered  to  be  marked— with 
the  following  words  and  figures,  viz:  ''Latitude  41°  north ;"  and  on  the  aonth  aide 
thereof  ''New  Jersey'';  and  on  the  north  side  thereof  "New  York";  also,  to  mark 
every  tree  that  stood  on  the  line  with  five  notches  and  a  blase  on  the  northwest  and 
southeast  sides  thereof,  and  to  put  up  stone  monuments,  at  1  mile  distance  from  each 
other,  along  the  said  line,  and  to  number  such  monuments  with  the  number  of  miles; 
the  same  shall  be  from  the  before-mentioned  marked  rock  on  the  west  side  of  Hudson's 
River,  and  mark  the  words  "New  Jersey"  on  the  south  side,  and  the  words  "New 
York"  on  the  north  side,  of  every  of  the  said  monuments.  (See  R.8.of  N.  J.,  1821, 
pp.  29-34.) 

The  above  was  confirmed  by  the  king  in  council  September  1, 1773. 

In  the  year  1833  oommissioners  were  appointed  by  Kew  York  and 
New  Jersey  for  the  settlement  of  the  territorial  limits  and  jurisdiction 
of  the  two  States. 

In  the  following  year  the  commissioners  made  the  following  agree- 
ment, which  was  ratified  by  each  State  and  confirmed  by  Oongress,  viz : 

ONITKD  BTATBB    STATUTES  AT  LABOB.     TWBMTY-THIRD  CONORBfiS,  SESSION  I.     1834. 

AN  ACT  giving  the  oonfleDt  of  CoDgroM  to  an  agrMment  or  oompaet  enteired  into  betwoea  tbe  State 
of  New  York  and  the  State  of  New  Jersey,  respecting  the  torritoria]  Umita  and  Jnriadiction  of  Mid 

Statoe. 

Article  fibst.  The  boundary  line  between  the  two  States  of  New  York  and  New 
Jersey,  from  a  point  in  the  middle  of  Hudson  River,  opposite  tbe  point  on  the  west 
shore  thereof,  in  the  forty-first  degree  of  north  latitude,  as  heretofore  ascertained,  and 
marked,  to  the  main  sea,  shall  be  the  middle  of  the  said  river,  of  the  bay  of  New 
York,  of  tbe  waters  between  Staten  Island  and  New  Jersey  and  of  Raritan  Bay,  to  tbe 
main  sea ;  except  as  hereinafter  otherwise  particularly  mentioned. 

Abtiglb  sboond.  The  State  of  New  York  shall  retain  its  present  Jurisdiction  of 
and  over  Bedloe's  and  Ellis's  Islands,  and  shall  also  retain  exclusive  Jurisdiction  of 
and  over  the  other  islands  lying  in  the  waters  above  mentioned  and  now  under  the 
jurisdiction  of  that  State. 

Abtiglb  thibd.  The  State  of  New  York  shall  have  and  enjoy  exclusive  Jurisdiction 
of  and  over  all  the  waten  of  Hudson  Biver  lying  west  of  Manhattan  Island  and  to  the 
south  of  the  mouth  of  Spuytenduyvel  Creek ;  and  of  and  over  the  lands  covered  by  the 
said  waters  to  the  low- water  mark  on  the  westerly  or  New  Jersey  side  thereof;  sub- 
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Jeot  to  the  following  rights  of  property  and  of  JnriBdiotioii  of  the  State  of  New  Jei^ 
867,  ^^^  ^  ^  ^y  • 

1.  The  State  of  New  Jersey  shall  hare  the  ezclasive  right  of  property  in  and  to  the 
land  under  water  lying  west  of  the  middle  of  the  bar  of  New  York,  and  west  of  the 
middle  of  that  part  of  the  Hudson  River  whioh  lies  between  Manhattan  Island  and 
New  Jersey. 

2.  The  State  of  New  Jersey  shall  have  the  exclusive  Jnrisdiotion  of  and  over  the 
wharves,  docks,  and  improvements  made  and  to  be  made  on  the  shom  of  the  said 
State ;  and  of  and  over  all  vessels  aground  on  said  shore,  or  fMtened  to  any  such 
wharf  or  dock,  except  that  the  said  vessels  shall  be  subject  to  the  quarantine  or  health 
laws,  and  laws  ip  relation  to  passengers,  of  the  State  of  New  York,  which  now  exist 
or  which  may  hereafter  be  passed. 

3.  The  State  of  New  Jersey  shall  have  the  exclusive  right  of  regulating  theflsheries 
on  the  westerly  side  of  the  middle  of  said  waters:  Ptovided,  That  the  navigation  be 
not  obstructed  or  hindered. 

Abtiglb  fourth.  The  State  of  New  York  shall  have  exclusive  Jurisdiction  of  and 
over  the  waters  of  the  Kill  Yon  Kull  between  Staten  Island  and  New  Jersey  to  the 
westernmost  end  off  Shorter's  Island  in  respect  to  such  quarantine  laws,  and  laws 
relating  to  passengers,  as  now  exist  or  may  hereafter  be  passed  under  the  authority  of 
that  State,  and  for  executing  the  same;  and  the  said  State  shall  also  have  exclusive 
Jurisdiction,  for  the  like  purposes,  of  and  over  the  waters  of  the  sound  from  the  west- 
ermost  end  of  Shorter's  Island  to  Woodbridge  Creek,  as  to  aU  vessels  bound  to  any 
port  in  the  said  State  of  New  York. 

Abticlb  fivth.  The  State  of  New  Jersey  shall  have  and  e^Joy  exclusive  Jurisdie- 
tion  of  and  over  aU  the  waters  of  the  sound  between  Staten  Island  and  New  Jersey 
lying  south  of  Woodbridge  Creek,  and  of  and  over  all  the  waters  of  Raritan  Bay  lying 
westward  of  a  line  drawn  from  the  light-house  at  Prince's  Bay  to  the  mouth  of  Mat- 
tavan  Creek ;  subject  to  the  following  rights  of  property  and  of  Jurisdiction  of  the 
State  of  New  York,  that  is  to  say : 

1.  The  State  of  New  York  shall  have  the  exclusive  right  of  property  in  and  to  the 
l«nd  under  water  lying  between  the  middle  of  the  said  waters  and  Staten  Island. 

2.  The  State  of  New  York  shall  have  the  exclusive  jurisdiction  of  and  over  the 
wharves,  docks,  and  improvements  made  and  to  be  made  on  the  shore  of  Staten  Isl- 
and, and  of  and  over  all  vessels  aground  on  said  shore,  or  fastened  to  any  such  wharf  or 
dock ;  except  that  the  said  vessels  shall  be  subject  to  the  quarantine  of  health  laws, 
aiDd  laws  in  relation  to  passengers  of  the  State  of  New  Jersey  which  now  exist  or 
which  may  hereafter  be  passed. 

3.  The  State  of  New  York  shall  have  the  exclusive  right  of  regulating  the  fisheries 
between  the  shore  of  Staten  Island  and  the  middle  of  said  waters :  Provided,  That 
the  navigation  of  the  said  waters  be  not  obstructed  or  hindered. 

•  •  *  *  «  •  • 

In  1876  oommiBsioDers  were  appointed  to  re-looate  the  land  boundary 
between  New  York  and  New  Jersey,  and  replace  monuments  that  may 
have  become  dilapidated  or  removed,  or  to  erect  new  ones,  etc.  ( Vide 
Rev.  of  N.  J.,  1877.) 

The  above  commissioners  found  in  some  cases  a  slight  discrepancy 
between  the  original  marks  and  the  verbal  description  thereof,  and  the 
legislatures  of  each  State  ordered  that  the  original  monuments  should 
be  considered  the  true  boundary.  (See  acts  of  New  York,  1880,  and 
acts  of  New  Jersey,  1881.) 
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In  1881  a  joint  commission  of  the  two  States  was  appointed  for  the 
purpose  of  retracing  and  remarking,  in  a  permanent  manner,  this 
boundary.    This  work  was  completed  in  a  thorough  manner  in  1883. 

In  1887  a  joint  commission  of  the  two  States  was  appointed  to  deter- 
mine and  mark  the  boundary  between  the  two  States,  through  Baritan 
Bay.  This  commission  came  to  an  agreement,  the  terms  of  which  are 
as  follows: 

First,  From  "Qreat  Beds  light-houBe/'  in  Raritan  Bay,  north,  twenty  degrees  six- 
teen minates  west,  tme,  to  a  point  in  the  middle  of  the  waters  of  Arthnr  Kill,  or 
Stateu  Island  Sound,  eqaidistant  between  the  aonthwesterly  comer  of  the  dwelling 
hoose  of  David  C.  Batler,  at  Ward's  Point,  on  Staten  Island,  in  the  State  of  New 
York,  at  the  southeasterly  comer  of  the  brick  building  on  the  lands  of  Cortlandt 
L.  Parker,  at  the  intersection  of  the  westerly  line  of  Water  street  with  the  northerly 
line  of  Lewis  street,  in  Perth  Amboy,  in  the  State  of  Kew  Jersey. 

Second,  From  ''Great  Beds  light-house"  south,  sixty-four  degrees  and  twenty-one 
minutes  east,  true  (S.  64^  2V  £.),  in  line  with  the  center  of  Waaokaack  or  Wilson's 
beacon,  in  Monmouth  County,  New  Jersey,  to  a  point  at  the  intersection  of  said  line 
with  a  line  connecting  "Morgan  No.  2''  triangnlation  point,  U.  S.  Coast  and  Geo- 
detic Survey,  in  Middlesex  County,  New  Jersey^  with  the  ''Granite  and  Iron 
beacon,"  marked  on  the  accompanying  maps  as  "  Romer  stone  beacon,"  situated  on 
the  "Dry  Romer  shoal;"  and  thence  on  a  line  bearing  north,  seventy-seven  degrees 
and  nine  minutes  east,  true  (N.  77^  9'  £.),  connecting  "Morgan  No.  2"  triangnla- 
tion point,  U.  S.  Coast  and  Geodetic  Survey,  in  Middlesex  County,  New  Jersey,  with 
said  "Romer  stoue  beacon''  (the  line  passing  through  said  beacon  and  continuing 
iu.the  same  direction),  to  a  point  at  its  intersection  with  a  line  drawn  between  the 
"  Hook  beacon,"  on  Sandy  Hook,  New  Jersey,  and  the  triangnlation  point  of  the 
U.  S.  Geodetic  Survey,  known  as  the  Oriental  Hotel,  on  Coney  Island,  New-  York ; 
then  southeasterly,  at  right  angles  with  the  last  mentioned  line  to  the  main  sea. 

Hiird.  The  monumental  marks  by  which  said  boundary  line  shall  be  hereafter 
known  and  recognized  are  hereby  declared  to  be  as  follows: 

1.  The  "Great  Beds  light-house." 

2.  A  permanent  monument  marked  "State  boundary  line  New  York  and  New 
Jersey,"  and  to  be  placed  at  the  intersection  of  the  line  drawn  from  the  "Great 
Beds  light-house"  to  "Waackaack  or  Wilson's  beacon,"  Monmooth  County,  New 
Jersey,  and  the  line  drawn  from  "Morgan  No.  2"  triangnlation  point,  U.  S.  Coast 
and  Geodetic  Survey,  in  Middlesex  County,  New  Jersey,  to  "Romer  stone  beacon." 

3.  Eight  buoys  or  spindles,  to  be  marked  like  the  permanent  monument  above 
mentioned,  and  placed  at  suitable  intervening  points  along  the  line  from  the  said 
permanent  monument  to  the  "Romer  stone  beacon." 

4.  The  "Romer  stone  beacon." 

In  the  year  1774  commissions  were  appointed  by  New  York  and  Penn- 
sylvania to  fix  the  beginning  of  the  forty-third  degree  of  north  latitude 
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on  the  Hohawk  or  woBtem  branch  of  Delaware  ELver,  which  is  tiie 
northeast  comer  of  Pennsylyaniay  and  to  proceed  westward  and  fix  the 
line  between  Pennsylvania  and  New  York. 

These  commissioners  reported  in  December  of  the  same  year  that 
they  fixed  the  said  northeast  comer  of  Pennsylvania,  and  marked  it  as 
follows,  vijE : 

On  a  small  island  in  the  said  liver  they  planted  a  stone  marked  with  the  letters 
and  figures,  New  York,  1774»  cut  on  the  north  side  thereof;  and  the  letters  and  fig- 
nresy  latitude  iStP  Tariation  4^  90^,  ent  on  the  top  thereof;  and  in  a  direction  due 
west  from  thenoe  on  the  west  side  of  the  said  branch  of  Delaware,  collected  and 
plaeed  a  heap  of  stones  at  the  water  mark ;  and  proceeding  further  west  four  perches, 
planted  another  stone  in  the  said  line  marked  with  the  letters  and  figures,  Pennsyl- 
vania, 1774,  ent  on  the  sonth  side  thereof,  and  the  letters  and  figures,  latitude  4S9 
▼ariation  4^  W^  out  on  the  top  thereof,  and  at  the  distance  of  eighteen  perches  due 
west  fh>m  the  last-mentioned  stone  marked  an  ash  tree.  The  rigor  of  the  season  pre- 
▼ented  them  running  the  line  fiurther. 

Kothing  further  seems  to  have  been  done  nntil  1786-'7y  when  com- 
missioners were  appointed  to  finish  the  work  thus  began  {Me  Gary  & 
Biorden's  Laws  of  Pennsylvania,  YoL  III,  page  302),  and  the  lines  were 
ran  and  monnments  erected*  The  line  was  ratified  in  1789,  and  is  as 
follows,  viz : 

Beginning  at  a  point  in  Lake  Erie,  where  the  boundary  line  between  the  United  States 
and  Qreat  Britain  Is  intersected  by  a  meridian  line  drawn  through  the  most  westerly 
ben^  or  ineUnation  of  Lake  Ontario ;  then  south  along  said  meridian  line  to  amonument 
in  the  beginning  of  the  forty-third  degree  of  north  latitude,  ereoted  in  the  year  one 
thousand  seven  hundred  and  eighty-seyen,  by  Abraham  Herdenbergh  and  William 
W.  llonisy  commissioners  on  the  part  of  this  State,  and  Andrew  Ellicott  and  Andrew 
Porter,  commissionerB  on  the  part  of  the  State  of  Pennsylvania,  for  the  purpose  of  mark- 
ing the  termination  of  the  line  of  Jurisdiction  between  this  State  and  the  said  State 
of  Pennsylvania ;  then  east  along  tiie  line  established  and  marked  by  said  last-men- 
tioned commissioners  to  the  ninetieth  mile-stone  in  the  same  parallel  of  latitude, 
ereoted  in  the  year  one  thousand  seven  hundred  and  eighty-siz,  by  James  Clinton 
and  Simeon  DeWitt,  commiasioners  on  the  part  of  this  State,  and  Andrew  EUieott, 
eommissioner  on  the  part  of  Pennsylvania ;  which  said  ninetieth  mile-stone  stands 
on  the  western  side  of  the  south  branch  of  the  Tioga  River;  then  east  along  the 
line  established  and  marked  by  said  last-mentioned  commissioners,  to  a  stone  erected 
in  the  year  one  thousand  seven  hundred  and  seventy-four,  on  a  small  island  in  the 
Delaware  River,  by  Samuel  Holland  and  David  Rittenhouse.  commissioners  en  the  part 
of  the  colonies  of  Pennsylvania  and  New  York,  for  the  purpose  of  marking  the  begin- 
ning of  the  forty-third  degree  of  north  latitude ;  then  down  along  said  Delaware  River 
to  a  point  opposite  to  the  fork  or  branch  formed  by  the  Junction  of  the  stream  called 
Maliadkamaok  with  the  said  Delaware  River,  in  the  latitude  of  forty-one  degrees, 
twenty-one  minutes  and  thirty-seven  seoonds  north ;  then  in  a  straln^t  line  to  the 
termination  on  the  east  bank  of  the  Delawaie  River  of  a  line  run  in  the  year  one 
thousand  seven  hundred  and  seventy-four,  by  William  Wickham  and  Samuel  Qale, 
eommiasionfln  on  the  part  of  the  then  eolony  of  New  York,  and  John  Stevens  and 
Walter  Rntheribidy  commissioners  on  the  part  of  the  then  colony  of  New  Jenoy. 
(Ae  Revised  SUtntes  of  New  York,  1881.) 

The  meridian  line  forming  the  western  bonndaiy  of  New  York  was 
sorv^ed  and  miHpped  in  1790  by  Andrew  Bllioott,  as  United  States 
eommissioner  (Pa.  Azchiyes,  YoL  XII^Map),  and  the  latitade  fqrmerly 
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inscribed  on  the  monnment  on  Lake  Erie,  fixing  the  weetem  boandaiy, 
was  42^  16^  13''.    The  report  of  the  commissioner  has  not  been  Iband. 

In  1865  Dr.  Peters,  director  of  Hamilton  Gollege  Observatory,  nnder 
the  directions  of  the  Regents  of  the  University  of  New  York,  determined 
the  latitude  and  longitude  of  the  boundary  monument  aforesaid,  with 
the  following  result :  Latitude,  42©  16'  2".8;  longitude,  79©  46^  64".4. 
( Vide  Dr.  Peters'  Beport,  1868.) 

In  1877  the  parallel  of  the  forty-second  degree  north  latitude  was 
ascertained  at  four  points,  by  the  New  York  and  Pennsylvania  Joint 
Boundary  Gommission,  with  the  following  result,  viz : 

1.  At  Travis  Station  (Hale's  Eddy),  very  near  the  east  end  of  that 
part  of  the  New  York  and  Pennsylvania  line  supposed  to  be  on  the 
forty  second  parallel,  the  old  line  was  found  to  be  275  feet  north  of  the 
parallel. 

2.  At  Finn's  Station,  about  20  miles  from  east  end  (Great  Bend),  the 
line  is  350  feet  south  of  the  parallel. 

3.  At  Burt^s  Station,  about  70  miles  irom  east  end  (Wellsbnrg),  the 
line  is  760  feet  north  of  the  parallel. 

4.  At  Glark's  Station,  abo*^t  253  miles  from  east  end  (Wattsburg),  the 
line  is  150  feet  north  of  the  parallel. 

(See  pamphlet,  Beport  of  Penn.  Board  of  the  Penn.  &  N.  Y.  Joint 
Boundary  Gomm.) 


NEW   JERSEY. 

Although  the  original  grants  firom  the  French  and  English  sov- 
ereigns of  16(^  and  1606  covered  the  territory  forming  the  present 
State  of  New  Jersey,  the  grant  which  first  directly  relates  to  New  Jer- 
sey is  that  given  in  1664  by  the  Duke  of  York  to  Lord  John  Berkeley 
and  Sir  (George  Garteret,  two  months  before  the  setting  out  of  his  ex- 
pedition to  take  possession  of  New  York. 

The  following  extract  from  that  grant  defines  the  boundaries,  viz : 

All  that  tract  of  land  adjacent  to  New  England,  and  lying  and  being  to  the  west- 
ward of  Long  Island  and  Manhitas  Island,  and  bounded  on  the  east  part  by  the 
main  sea  and  part  by  Hndson's  Riyer,  and  hath  upon  the  west  Delaware  Bay  or 
river,  and  eztendeth  southward  to  the  main  ocean  as  far  as  Cape  May,  at  the  month 
of  Delaware  Bay,  and  to  the  northward  as  far  as  the  northernmost  branch  of  the  said 
bay  or  river  of  Delaware,  which  is  forty-one  degrees  and  forty  minutes  of  latitude, 
and  crosseth  over  thence  in  a  strait  line  to  Hudson's  Bi ver  in  forty-one  degrees  of  lati* 
itnde;  which  said  tract  of  land  is  hereafter  to  be  called  by  the  name  or  names  of  New 
Ceaserea  or  New  Jersey.  (  Vide  Grants,  Concessions,  etc.,  of  New  Jersey,  Leaming 
A  Spicer,  p.  8.) 

In  March,  1673,  Lord  Berkeley  sold  his  undivided  moiety  of  New  Jer- 
sey to  John  Fen  wick,  by  whom,  in  the  following  year,  it  was  again  sold. 
July  1, 1676,  was  executed  the  feunous  ^^Quintipartite  deed,''  by  which 
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the  eastern  part  was  given  to  Sir  George  Oarteret,  to  be  called  Bast  New 
Jersey,  and  the  western  part  to  the  other  proprietors,  to  be  called  West 
New  Jersey.  Sir  George  Carteret,  at  his  death  in  1678,  left  his  land  to 
be  sold.  It  was  sold  in  1682  to  the  twelve  proprietors,  who  admitted 
other  partners. 

Oonfirmation  grants  were  made  to  the  proprietors  of  both  provinces 
by  the  Dnke  of  York,  and  confirmed  by  the  King,  bnt  between  1697  and 
1701  the  proprietors  repeatedly  made  petitions  to  be  allowed  to  sorren- 
der  their  right  of  government  to  the  Grown.  Accordingly,  in  1702,  the 
surrender  was  made  and  accepted  by  the  Qneen,  and  both  parts  united 
were  made  the  province  of  New  Jersey.  {Vide  Leaming  and  Spicer's 
grants,  etc.) 

(For  the  history  of  the  northern  and  eastern  boundary,  vide  New  York, 
p.  78.) 

The  grant  from  the  Dnke  of  York  to  Berkeley  and  Carteret  defined 
the  west  boundary  of  New  Jersey  to  be  the  Delaware  Biver.  ( Vide 
p.  82.) 

The  line  between  New  Jersey  and  Delaware  is  thus  described  in  the 
Bevised  Statutes  of  Delaware,  p.  2,  viz: 

Low-water  mark  on  the  eastern  side  of  the  riyer  Delaware,  within  the  twelye-niile 
circle  from  New  Castle  and  the  middle  of  the  bay,  below  said  circle. 

In  1876  the  legislature  of  New  Jersey  authorized  the  governor  to  com- 
mence a  suit  in  the  Supreme  Court  of  the  United  States  to  settle  the 
boundary  between  New  Jersey  and  Delaware.  New  Jersey  claimed 
jurisdiction  to  the  middle  of  the  Delaware,  so  far  as  the  river  and  bay 
is  a  boundary  between  the  two  States.  ( Vide  Bevision  of  New  Jersey, 
p.  1186.) 

In  1783  Commissioners  were  appointed  by  New  Jersey  and  Pennsyl- 
vania to  settle  the  jurisdiction  of  the  river  Delaware  and  the  islands 
within  the  same.  Their  rei>ort  was  ratified,  and  is  in  substance  as  fol- 
lows: 

First.  It  is  declared  that  the  river  Delaware  from  the  station  point 
or  northwest  corner  of  New  Jersey,  northerly  to  the  place  upon  the  said 
river  where  the  circular  boundary  of  the  State  of  Delaware  touches 
upon  the  same,  in  the  whole  length  and  breadth  thereof,  is  and  shall 
continue  to  be  and  remain  a  common  highway,  equally  free  and  open 
for  the  use,  benefit,  and  advantage  of  the  said  contracting  parties,  etc. 

Second.  That  each  State  shall  enjoy  and  exercise  a  concurrent  juris- 
diction within  and  upon  the  water,  and  not  upon  the  dry  land  between 
the  shores  of  said  nver,  etc. 

Third.  That  all  islets,  islands,  and  dry  land  within  the  bed  and  be- 
tween the  shores  of  said  river,  and  between  said  station  point  northerly 
and  the  falls  of  Trenton  southerly,  shall,  as  to  jurisdiction,  be  hereafter 
deemed  and  considered  as  parts  and  parcels  of  the  State  to  which  such 
insulated  dry  land  doth  lie  nearest  at  the  time  of  making  this  agree- 
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ment,  and  that  from  said  faUs  of  Trenton  to  the  State  ol  Delaware 
southerly,  certaiu  islands  (in  the  agreement  they  are  named  B)  be  an- 
nezed  to  each  State  respectively.  ( Vide  Bevision  of  New  Jersey,  p. 
1181.) 

In  17S6  commissioners  were  appointed  by  New  Jersey  and  Pennsyl- 
vania for  more  accarately  determining  and  describing  the  islands  men- 
tioned in  the  foregoing  agreement  ^  that  is,  those  in  the  Delaware  from 
the  northwest  comer  of  New  Jersey  down  to  the  falls  of  Trenton.  Their 
report  was  ratified,  and  a  long  list  of  islands,  described  by  name  in  the 
act,  were  annexed  to  each  State  respectively.  ( Vide  Bevision  of  New 
Jersey,  pp.  1182-'3.) 


PENNSYLVANIA. 

The  Swedish  West  India  Company,  chartered  by  the  King  of  Swe- 
den in  1625,  established  the  first  permanent  settlement  on  the  west  bank 
of  the  Delaware,  occupying  a  part  of  the  territory  now  in  Pennsylvania 
and  Delaware,  although  the  Dntch  had  previously  established  trading 
poets,  which  had  been  destroyed  by  the  Indians.  The  Swedes  acquired, 
by  successive  purchases  from  the  Indian  chiefs,  all  the  land  extending 
from  Gape  Henlopen  to  the  great  falls  of  the  Delaware,  calling  it  New 
Sweden.    ( Vide  0.  and  C,  p.  1509.) 

In  1655  this  territory  was  surrendered  to  the  Dntch.  ( Vide  Hazard's 
Annals  of  Pennsylvania,  p.  185.) 

By  the  conquest  of  the  New  Netherlands,  in  1664,  the  Dnke  of  York 
seems  to  have  successfully  claimed  the  settlements  on  the  west  bank  of 
the  Delaware  as  a  part  of  bis  dominions. 

In  1681  Charles  II  of  England  granted  to  William  Penn  the  Province 
of  Pennsylvania.  The  following  extract  from  the  charter  defines  the 
bonndaries : 

*  *  *  aU  that  Tracte  or  Parte  of  Land  Id  America,  with  aU  the  lalands  therein 
oonteyned,  as  the  same  is  bounded  on  the  Eaat  by  Delaware  Biyer,  from  twelve  miles 
diatanoe  Northwarda  of  New  Castle  Towne  unto  the  three  and  fortieth  def^ree  of  North- 
erne  Latitude,  if  the  said  Riyer  doeth  eztende  so  farre  northwards;  Bnt  if  the  said 
River  shall  not  extend  soe  farre  Northward,  then  by  the  said  River  soe  fair  as  it  doth 
extend ;  and  from  the  head  of  the  said  River  the  Eastern  Bounds  are  to  bee  determined 
by  a  Meridian  Line,  to  bee  drawne  from  the  head  of  the  said  River,  nnto  the  said  three 
and  fortieth  degree.  The  said  Lands  to  extend  westwards  five  degrees  in  longitude,  to 
bee  computed  from  the  said  Easteme  Bounds ;  and  the  said  Lands  to  bee  bounded  on 
the  North  by  the  beginning  of  the  three  and  fortieth  degree  of  Northern  Latitude,  and 
on  the  South  by  a  Circle  drawne  at  twelve  miles  distance  from  New  Castle  Northward 
and  Westward  unto  the  beginning  of  the  fortieth  degree  of  Northern  Latitude,  and 
thence  by  a  streight  Line  Westward  to  the  Limit  of  Longitude  above  mentioned. 

William  Penn,  in  order  to  perfect  his  title,  procured  of  the  Dnke  of 
York  a  deed  bearing  date  August  21, 1682,  by  which  the  Duke  of  York 
conyeyed  to  him  all  title  and  claim  whiiA  he  might  have  to  the  province 
of  Pennsylvania.    ( Vide  Hazard's  Annals  of  Pa.,  586  el  eeq.) 
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He  also  pmcluifled  of  the  Dake  of  Yofk  the  tenitory  now  compiia- 
ing  the  State  of  Delaware,  which  he  hdd  untQ  1701--^,  when  he  granted 
a  <diarter  which  enabled  them  to  set  np  a  separate  government,  though 
still  nnder  proprietary  control.    ( Vide  O.  and  O.,  p.  270  et  geq.) 

(For  a  history  of  the  northern  and  eastern  boundaries  of  Pennsylva- 
nia, see  Few  Yoric  and  New  Jersey,  pp.  80  and  83.] 

That  part  of  the  southern  boundary  of  Pennsylvania  between  Penn- 
sylvania and  Delaware  is  an  arc  of  a  dicle,  having  for  its  center  the 
steeple  of  the  old  court-house  at  Kew  Oastle,  Del.,  and  a  radius  of  12 
miles.  This  was  surveyed  and  marked  under  a  warrant  from  William 
Penn  in  1701.    ( Vide  Hazard's  Annals  of  Pennsylvania.) 

This  cireular  line,  in  connection  with  adjacent  lines,  was  made  the 
snlgect  of  controversy  for  many  years. 

According  to  the  original  grants  of  Pennsylvania  and  Maryland  the 
boundary  between  them  was  to  be  the  fortieth  degree  of  north  latitude. 

This  line  being  found  to  pass  north  of  Philadelphia  and  to  exclude 
Pennsylvania  from  Delaware  Bay,  negotiations  ensued  between  the 
proprietors  to  rectify  this  geographical  blunder,  and  for  nearly  a  cen- 
tury the  matter  remained  unsettled. 

In  the  year  1732  an  agreement  was  made  to  fix  the  boundary.  Oom- 
missioners  were  appointed  in  that  year,  and  subsequently  in  1730,  to  run 
the  line,  but  they  failed  to  agree,  and  chancery  suits  were  the  result. 
Taking  a  decision  of  Lord  Chancellor  Hardwick  in  1750  as  a  basis  of 
final  abjudication,  an  agreement  was  signed  Jtdy  4,  1760.  By  this 
agreement  the  line  between  Pennsylvania  and  Delaware  on  the  one 
part  and  Maryland  on  the  other  was  determined  as  follows,  vis : 

A  due  east  and  west  line  should  be  run  across  the  peninsula  fh>m 
Gape  Henlopen  to  the  Ohesapeake  Bay.  From  the  exact  middle  of 
this  line  should  be  drawn  a  line  tangent  to  the  western  periphery  of  a 
circle,  having  a  radius  of  12  English  statute  miles,  measured  horixon- 
taUy  from  the  center  of  the  town  of  New  Castle.  From  the  tangent 
point  a  line  should  be  drawn  due  north  until  it  out  a  parallel  of  latitude 
15  miles  due  south  of  the  most  southern  part  of  the  city  of  Philadelphia, 
this  point  of  intersection  to  be  the  northeast  comer  of  Maryland ;  thence 
the  line  should  run  due  west  on  said  parallel  as  far  as  it  formed  a  boun- 
dary between  the  two  governments.    ( Vide  Delaware,  p.  87.) 

In  1760  commissioners  and  surveyors  were  appointed,  who  spent  three 
years  in  measuring  the  base  line  and  the  tangent  line  between  Maryland 
and  Delaware. 

The  proprietors  then,  wearied  with  the  delay,  sent  over  from  England 
two  fiftmons  mathematicians,  Charles  Dixon  and  Jeremiah  Mason,  who 
verified  the  work  of  their  predecessors,  and  ran  the  line  west  between 
Pennsylvania  and  Maryland,  since  known  as  '<  Mason  and  Dixon's  line." 

Mason  and  Dixon  fixed  the  latitude  of  this  line  at  39^  43'  W.  A 
resurvey  in  1860  by  Colonel  Graham  determined  it  to  be  39o  43'  26^^.3. 
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Mation  and  Dixon  beguiii  their  work  in  1763,  and  were  stopped  by  In- 
dians in  1767,  having  mn  the  line  abont  244  miles  west  of  the  Delaware, 
not  quite  finishing  their  work.  They  pat  up  mile  stones  all  along  said 
line,  every  fifth  one  being  marked  with  the  arms  of  the  respective  pro- 
prietors. 

In  consequence  of  the  accidental  removal  of  the  stone  at  the  north- 
east comer  of  Maryland,  commissioners  were  appointed  in  IdSO  by  Penn- 
sylvania, Delaware,  and  Maryland  to  revise  the  former  survey,  which 
was  done  by  Lieutenant-Oolonel  Oraham,  of  the  United  States  topo- 
graphical engineers.  The  result  confirmed  the  work  of  Mason  and 
Dixon,  and  Maryland  gained  by  the  resurvey  a  little  less  than  two 
acres. 

(For  a  fhll  report  of  the  running  of  Mason  and  Dixon's  line  in  17d3-^67, 
and  the  verification  by  Colonel  Graham  in  1850,  see  Senate  Journal  of 
Delaware  for  1851,  pages  56-109.) 

In  1784  the  report  of  the  commissioners  who  had  been  appointed  to  fix 
the  boundaries  between  Virginia  and  Pennsylvania  (West  Virginia  then 
forming  part  of  Virginia)  was  confirmed,  and  the  lines  so  fixed  are  as 
follows,  viz: 

The  line  oommonly  called  Mason  and  Dixon'a  line  to  be  extended  dne  west  Ave  de- 
grees of  longitude  from  the  river  Delaware,  for  the  sonthem  boundary  of  Pennsjl- 
vania,  and  a  meridian  drawn  from  the  western  extremity  thereof  to  the  northern 
limits  of  the  said  States,  respectively,  be  the  western  boundary  of  Pennsylvania. 
( Vide  G.  and  B.  laws  of  Pennsylvania,  Vol.  II,  p.  495,  and  Hening's  Virginia,  Vol.  XI, 
p.  564.) 

By  the  cession  of  1784,  by  Virginia  to  the  United  States — and  that  of 
1800,  by  Ck>nnecticat  to  the  United  States,  and  the  formation  of  the 
State  of  West  Virginia  from  a  i)ortipn  of  Virginia  in  1862 — the  above- 
mentioned  meridian  line  becomes  the  boundary  between  Pennsylvania 
on  the  east,  and  Ohio  and  West  Virginia  on  the  west. 

By  an  examination  of  the  cession  of  1781,  by  New  York  to  the  United 
States,  it  will  be  seen  that  a  small  triangular  tract  on  Lake  Brie  was 
left  iu  the  hands  of  the  General  €k>vemment.  This  was  sold  to  Penn- 
sylvania in  17^. 


DELAWARE. 

The  State  of  Delaware  was  originally  settled  by  the  Swedes.  ( Vide 
Pennsylvania,  p.  84)  In  1605  it  was  surrendered  to  the  Dutch,  who, 
in  1664,  in  turn  surrendered  it  to  the  English,  and  it  was  taken  posses- 
sion of  by  the  Duke  of  York. 

William  Penn,  having  received  in  1682  a  grant  of  the  province  of 
Pennsylvania,  bought  of  the  Duke  of  York  the  territory  comprising 
the  oresent  State  of  Delaware     It  was  conveyed  to  him  by  two  deeds 
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of  feoffinent,  dated  Aagnst  24, 1682,  one  eonveying  the  town  of  New 
Oastle  and  a  twelve-mile  ciicle  aroand  the  oame,  and  the  other  convey- 
ing all  the  lands  sonth  of  said  circle  to  Gape  Henlopen.  (See  Hazard's 
Annalft  of  Pennsylvania,  p.  588,  et  seq.) 

Soon  after  the  grant  made  by  the  royal  charter  aforesaid,  an  as- 
sembly of  the  province  and  three  lower  connties  (then  called  the  ter- 
ritories) was  called  by  the  proprietary  and  governor  aforesaid,  which 
met  at  Chester  on  the  seventh  day  of  December,  1682,  when  the  follow- 
ing laws,  among  others,  were  passed,  to  wit: 

*  *    *    Since    •    •    •    it  has  pleased  King  Charles  the  Second    •    •    •    to  grant 

•  *    •  WiUiam  Penn,  eeq.,     •    •    •    this  Province  of  Pennsylvania    •    •    • 
And    *    James  Duke  of  York  and  Albany   *    *    *    to  release  his  right  and  claim. 
*    *    *    to  the  Province  of  Pennsylvania    •    •    •    and    •    •    *    to  grant  nnto  the 
said  William  Penn    •    •    *    all  that  tract  of  land  from  twelve  miles  northward  of  New 
CasUe,  on  the  river  Delaware,  down  to  the  Sonth  Cape  (commonly  called  Cape  Hen- 
lopen, and  by  the  Proprietary  and  Governor  now  called  Cape  Jomns)  lying  on  ihd 
west  side  of  the  said  river  and  bay,    •    •    •    lately  oast  into  three  ooonties,  called 
Newcastle,  Jones, and  Whoiekills (alias New  Dale.    •    •    •    Be  itenaeted    *    * 
«hat  the  connties  of  New  CasUe,  Jones,  and  Whorekills  alias  New  Dale      •    •    • 
are  annexed  to  the  Province  of  Pennsylvania.    *    •    •    (Dallas'  Laws  of  Penn^lva- 
nia,  1797,  Vol.  I,  Appendix,  p.  24,  ei  96q). 

In  1701  William  Penn  granted  a  charter,  nnder  which  the  province 
of  Pennsylvania  and  the  territories  (as  Delaware  was  then  called)  were 
made  separate  governments,  though  both  were  still  nnder  the  proprie- 
tary government  of  William  Penn.    (G.  &  O.,  p.  270.) 

By  the  Bevolation  the  "territories'^  became  the  State  of  Delaware, 
with  substantially  her  present  boundaries. 

(For  a  history  of  the  boundaries  between  Delaware  and  Pennsylvania, 
vide  Pennsylvania,  p.  85,  and  between  Delaware  and  New  Jersey,  vide 
New  Jersey,  p.  83,  et  eeq,) 

From  1732  to  1769  there  was  a  controversy  between  the  proprietors 
of  Pennsylvania  and  Maryland  in  regard  to  boundaries  (vids  p.  85). 
The  boundaries  of  Delaware  on  the  north  and  west— Delaware  then  be-, 
ing  under  the  jurisdiction  of  Pennsylvania — were  determined  as  follows, 
viz: 

Beginning  at  Gape  Henlopen  and  running  due  west  34  miles  309 
perches;  thence  in  a  straight  line  81  miles  78  chains  and  30  links  up 
the  peninsula  until  it  touches  and  makes  a  tangent  to  the  western  per 
iphery  of  a  circle,  drawn  at  the  horizontal  distance  of  twelve  Bnglish 
statute  miles  f]X>m  the  center  of  the  town  of  New  Oastle. 

From  this  tangent  point  a  line  was  run  due  north  till  it  cut  a  parallel 
of  latitude  15  miles  due  south  of  the  most  southern  part  of  the  city  of 
Philadelphia.  This  point  of  intersection  is  the  northeast  comer  of 
Maryland.  The  tangent  line  bearing  a  little  west  of  north,  the  due 
north  line  from  the  tangent  point  cuts  off  an  arc  of  the  12-mile  circle. 
The  boundary  line  follows  the  arc  of  the  circle  fh>m  the  tangent  point 
around  to  the  point  where  the  due  north  line  intersects  the  12-mile 
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eiide,  then  follows  said  dae  north  line  to  said  northeast  oomer  of  Maiy- 
land.  The  length  of  said  dne  north  line  is  5  miles  1  chain  and  50  links, 
as  given  by  Mason  and  Dixon.    ( Vide  Joor.  Del.  Sen.,  1861,  p.  56  ^  geq.) 

By  the  agreement  of  1760,  based  on  the  decree  of  Ohonoellor  Haid- 
'  wick,  a  dne  east  and  west  line  should  he  mn  across  the  peuinsnla  £rom 
Oape  Henlopen  to  Chesapeake  Bay,  etc.  The  decree  of  Lord  Hardwick 
says,  tondiing  the  position  of  Oape  Henlopen,  <^  that  Oape  Henlopen 
ought  to  be  deemed  and  taken  to  be  situated  at  the  place  where  the  same 
is  laid  down  and  described  in  the  map  or  plan  annexed  to  the  said  arti- 
cles to  be  situated,  and  therefore  his  lordship  doth  flirther  order  and 
decree  that  the  said  artideB  be  carried  into  execution  accordingly,"  etc. 
.  In  Hasard's  Annals  of  Pennsylvania,  p.  5,  is  found  the  following,  vis: 
^  The  cape  now  called  Henlopen  was  then  called  OomeUs." 

William  Penn  directed  that  Oape  Henlopen  be  called  Oi^  James. 
( Vide  Hasard's  Pennnsylvania,  p.  606;  also  tide  Act  of  nni<m  of  liie 
territories  to  Pennsylvania.) 

The  foregoing  statements  explain  the  seeming  inoongmily  between 
the  base  line  across  the  peninsula  and  the  position  of  Oape  Hentopeii 
as  laid  down  on  all  modem  maps. 


MABYLAND. 

The  territory  comprising  the  present  area  of  Maryland  was  induded 
in  the  previous  charters  of  Virginia,  notwithstanding  which,  in  the 
year  1632,  Lord  Baltimore  received  a  royal  grant  of  the  province  of 
Maryland,  whose  boundaries  are  defined  in  the  following  extract: 

All  tbftt  part  of  the  Peninsula  or  CheTsonesey  lying  in  parts  of  Amerioa^  between 
the  ooean  on  the  east  and  the  Bay  of  Chesapeake  on  the  west ;  divided  tnm  the  xes- 
idne  thereof  by  a  right  line  drawn  from  the  promontory  or  headland  called  Watkine 
Pohit,  sitnAte  npon  the  bay  aforesaid,  near  the  River  Wighco  on  the  west  onto  the 
main  ooean  on  the  east,  and  between  that  boundary  on  the  south  nnto  that  part  of 
the  Bay  of  Delaware  on  the  north,  which  lieth  nnder  the  fortieth  degree  of  north 
latitade  fkom  the  equinoctial, where  New  England  is  terminated;  and  all  the  tract 
of  that  land  within  the  metes  underwritten  (that  is  to  say),  passing  tnm  the  said 
bay,  called  Delaware  Bay,  in  a  right  line,  by  the  degree  aforesaid,  unto  the  tme 
nmidian  of  the  first  fountain  of  the  Biver  Pattowmack ;  thence  verging  towards  the 
south  unto  the  fiurther  bank  of  the  said  river,  and  following  the  same  on  the  west 
and  south  unto  a  certain  place  called  Ginquack,  situate  near  the  mouth  of  said  river, 
where  it  disembogues  into  the  atoesaid  Bay  of  Chesapeake,  and  thence  by  the  short- 
est line  unto  the  aforesaid  promontofy  or  place  called  Watkins  Point,  so  that  the 
whole  tract  of  land  divided  by  ibe  line  aforesaid,  between  the  main  ocean  and  W«^ 
kins  Point  unto  the  promontory  called  Cape  Charles,  may  entirely  remain  ftcever 
excepted  to  us    •*••••. 

By  an  examination  of  the  limits  laid  down  in  this  charter,  and  a  com- 
parison with  the  several  charters  of  Virginia  and  the  charter  and  deeds 
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to  William  Penn^it  will  be  seen  that  there  was  a  ooofliet  of  boundaries 
on  both  sides  of  the  Maryland  grant. 

The  history  of  the  long  controversy  with  Pennsylvania  has  abeady 
been  given  {vide  Pennsylvania,  p.  85,  and  Delaware,  p.  87).  Yirginia  on 
tbB  sonth  claimed  the  territory  nnd^  her  charters,  and  for  a  time  seemed 
disposed  to  assert  her  daim,  notwithstanding  we  find  in  1638  a  procla- 
mation by  the  governor  and  conncU  of  Virginia  recognizing  the  prov- 
ince of  Maryland,  and  forbidding  trade  with  the  Indians  within  the  lim- 
its of  Maryland  without  the  consent  of  Lord  Baltimore  previously  ob- 
tained {vide  Bosman's  Maryland,  vol.  II,  p.  586).  Virginians  claim  was 
finally  given  np  by  a  treaty  or  agreement  made  in  1658.  (For  a  fhU 
acooont  vide  Bosman's  Maryland,  p.  444  ei  $eq.) 

In  1663  the  Virginia  assembly  ordered  a  survey  of  the  Hue  between 
Virginia  and  MaryUud  on  the  peninsula,  and  declared  it  to  be  as  fol- 
lows, vis: 

From  Wftikiiia  Point  oast  aonMi  tbo  penjnmla. 

They  define  Watkins  Point 

To  bo  the  north  side  of  Wioomiooe  River  oo  the  Eastern  shore  and  neere  onto  and 
on  the  sonth  side  of  the  straight  limbe  opposite  to  Patoxent  Riyer. 

( Vide  flening's  Virginia,  vol.  n,  p.  184.) 

In  1668  commissioners  were  appointed  by  Maryland  and  Virginia  to 
fix  the  boundary  across  the  peninsola.  The  commissioners  were  Philip 
Calvert,  esq.,  chancellor  of  Maryland,  and  Col.  Edmnnd  Scarbrngh,  his 
majesty's  surveyor-  general  of  Virginia.    Their  report  is  as  follows,  vis : 

*  *  *  Alter  a  foU  and  perfect  view  taken  of  the  point  of  land  made  by  the  north 
side  of  Fooomoke  Bay  and  south  side  of  Annameesezs  Bay  have  and  do  ooDolade  the 
same  to  be  Watkins  Point,  firom  which  said  point  so  called,  we  have  ran  an  east  line, 
agreeable  with  the  eztreamest  part  of  the  westermost  angle  of  the  said  Watkins 
Pointy  orer  Pooomoke  Riyer  to  the  land  nearBobert  Holston's,  and  there  haye  marked 
certain  trees  which  are  so  continued  by  an  east  line  running  oyer  B wansecntes  Creeke 
into  the  marsh  of  the  seaside  with  apparent  marks  and  boundaries  *  *  *  Signed 
June  25, 1868.  (  Fids  Md.  Hist.  Soc.  Coll.  of  State  papers,  yolume  marked  4  L.  C.  B., 
pp.  6^-64.) 

Virginia,  Iqr  the  adoption  of  her  eonstitntion  of  1776  (see  Article  21), 
leUnqniBhed  all  claim  to  territory  covered  by  the  charter  of  Maryland, 
thereby  fixing  Maryland's  western  boundary  as  foUows : 

CommeneiDg  on  a  true  meridian  of  the  flist  fountain  of  the  riyer  Pattawmack, 
tlwDoe  verging  towards  the  sonth  nnto  the  Ihrther  bank  of  the  said  riyer  and  fbUow- 
ing  the  same  on  the  west  and  sonth  nnto  a  certain  place  called  Cinquack,  situate  near 
the  month  of  said  riTcr  where  it  disembogues  into  the  aforesaid  bay  of  Chessopeake^ 
and  thence  by  the  shortest  line  unto  the  aforesaid  promontory  or  place  called  Watkius 
Point,  thence  a  right  line  to  the  main  ocean  on  the  cast.    (See  charter  of  Maryland.) 

The  foregoing  are  snbstantiaUy  the  present  boundaries;  but  from  that 
time  up  to  the  present  a  controversy  has  been  going  on  concerning  them* 

In  1786  a  compact  was  entered  into  between  the  States  of  Maryland 
and  Virginia,  bat  as  this  referred  more  particularly  to  the  navigatifln 
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and  ezeioifie  of  jurisdiction  on  the  waters  of  Ohesapeake  Bay,  the  Po- 
tomac and  Pocomoke  Rivers,  they  are  not  given  here.  ( Vide  Hening's 
Va.,  VoL  Xn,  p.  60.) 

I^m  1821  to  1858  frequent  legislation  took  place  in  regard  to  this 
boundary. 

In  the  last-named  year  commissioners  were  appointed  by  Maryland 
and  Virginia,  respectively,  who,  with  the  assistance  of  lient.  K  Mich- 
ler.  United  States  Bngineers,  surveyed  the  lines. 

In  1860  the  governor  of  Virginia,  under  a  resolution  of  the  legisla- 
ture, appointed  and  sent  an  agent  to  England  to  collect  records  and 
documentary  evidence  bearing  on  this  question. 

The  rebellion  ensuing,  nothing  further  was  done  until  1867,  when 
legislation  again  commenced. 

The  question  of  this  boundary  was  referred  to  arbitrators  by  an 
agreement  made  in  1874,  each  State  binding  itself  to  accept  their  award 
as  final  and  conclusive. 

J.  S.  Black,  of  Pennsylvania;  William  A.  Graham,  of  North  Caro- 
lina, and  Oharles  A.  Jenkins,  of  Georgia,  were  appointed  arbitrators. 

William  A.  Graham  haviog  died,  James  B.  Beck,  of  Kentucky,  was 
appointed  in  his  stead. 

The  arbitrators  made,  in  1877,  the  following  award,  vie : 

Begimdng  st  the  point  on  the  Potomac  River  wfaexe  the  line  between  Viiginia  and 
West  Viiginia  strikes  the  said  river  at  low- water  mark,  and  thenoe  following  the 
meandeiings  of  said  river  by  the  low-water  mark  to  Smith's  Point,  at  or  near  the 
month  of  the  Potomac,  in  the  latitude  37o  &3'  8"  and  longitude  7eP  13'  4ff' ;  thenoe 
crossing  the  waters  of  the  Chesapeake  Bay,  by  a  line  rnnning  north  G6P  30'  east, 
•bont  nine  and  a  half  nautical  miles  to  a  point  on  the  western  shore  of  Smith's 
Island  at  the  north  end  of  Sassafras  Hammock,  in  latitude  37^  57'  13",  longi- 
tude 76^  2'  52" ;  thenoe  across  Smith's  Island  south  86°  30'  east  Ave  thousand  six 
hundred  and  twenty  yards  to  the  center  of  Horse  Hammock,  on  the  eastern  shore 
of  Smith's  Island,  in  latitude  37^  57'  8",  longitude  75^  59'  dO";  thence  south  79P 
90'  east  four  thousand  eight  hundred  and  eighty  yards  to  a  point  marked  "A" 
on  the  accompanying  map,  in  the  middle  of  Tangier  Sound,  in  latitude  ZT^  50' 
4S",  longitude  75^  56'  23",  said  point  bearing  ftom  James  Island  light  south  b4P 
west,  and  distant  from  that  light  three  thousand  five  hundred  and  sixty  yards; 
thence  south  10^  30'  west  four  thousand  seven  hundred  and  forty  yards  by  a  line  di- 
viding the  waters  of  Tangier  Sound,  to  a  point  where  it  intersects  the  straight  line 
fivm  Smith's  Point  to  Watkins  Point,  said  point  of  intersection  being  in  latitude  37^ 
54'  21",  longitude  75^  56'  55",  bearing  from  James  Uand  light  south  20°  west  and 
from  Horse  Hammock  south  d4P  30'  east.  This  point  of  intersection  is  marked  "  B" 
on  the  accompanying  map.  Thence  north  8BP  15'  east  six  thousand  seven  hundred  and 
twenty  yards  along  the  line  above  mentioned,  which  runs  from  Smith's  Point  to  Wat- 
kins  Point  until  it  reaches  the  latter  spot,  namely  Watkins  Point,  which  is  in  lati- 
tude 370  54'  38",  longitude  75°  52'  44".  From  Watkins  Point  the  boundary  line  runs 
due  east  seven  thousand  eight  hundred  and  eighty  yards  to  a  point  where  it  meets  a 
line  running  through  the  middle  of  Pocomoke  Sound,  which  is  marked  "C  on  the 
accompanying  map,  and  is  in  latitude  37°  54'  38",  longitude  75P  47'  50" ;  thence  by  a 
line  dividing  the  waters  of  Pocomoke  Sound  north  47°  30'  east  Are  tiiousand  two 
hundred  and  twenty  yards  to  a  point  in  said  sound  marked  "  D  '^  on  the  aooompany- 
ing  map,  in  latitude  37°  56'  26",  longitude  75°  45'  26" ;  thence  following  the  middle 
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of  Pooomoke  Biyer  by  »  line  of  irregular  curres,  m  laid  down  on  the  acoompanying 
map,  until  it  interseets  the  westward  protraction  of  the  bonndary  line  marked  by 
BcarboEOOgh  and  Calvert,  May  US,  1668,  at  a  point  in  the  middle  of  Pooomoke  Biver, 
and  in  tlie  latitode  33^  W  37",  kw^tode  75^  37'  4" ;  thenoe  by  the  Scarborongh  and 
CalTort  Uney  which  mna  SP  Vaf  north  of  east,  to  the  Atlantic  Ocean. 

The  latitudes,  longitudes,  coorsee,  and  distances  here  given  have  been  measured  upon 
the  Coaat  Chart  No.33  of  U.S. Coast  Survey,  sheet  No.  3, Chesapeake  Bay.  •  •  • 
The  middle  thread  of  the  Pooomoke  River  and  the  low- water  mark  on  the  Potomac 
River  are  to  be  measured  from  headland  to  headland,  without  considering  or  following 
aims,  inlets,  oraeks,  bays,  or  affluent  rivers.  •  •  •  (FUfe  U.  B.  Btat.  at  Large, 
7ol.XX,p.481.) 

This  award  was  ratifled  by  the  States  of  Maryland  and  Yirginiay  and 
eonilrmed  by  Oongress  in  1879. 

In  1879-^  aots  were  passed  by  the  legislatures  of  Maryland  and 
Virginia  to  appoint  commissioners  and  to  request  the  General  Govern- 
ment to  designate  one  or  more  officers  of  the  Engineer  Corps,  said 
oommissioners  and  officers  to  snrvey  and  mark  said  line  and  erect  monu- 
ments thereon. 

West  Virginia  having  been  formed  from  a  part  of  Virginia  and  ad- 
mitted into  the  Union  in  1862,  the  western  boundary  of  Maryland  now 
separates  it  from  the  State  of  West  Virginia. 

The  commissioners  appointed  in  1869  by  Vii^nia  and  Maryland  {vide 
p.  90)  surveyed  the  western  boundary  f]X>m  the  ^< Fairfax  Stone"  (the 
iirst  fountain  of  the  Potomac)  due  north  to  the  Pennsylvania  line,  and 
the  legislature  of  Maryland  in  I860  passed  an  act  declaring  that  line  to 
te  be  its  western  boundary. 

From  the  ^'  Fairfiix  Stone  ^  the  bonndary  between  Maryland  and  West 
Virginia  runs  along  the  south  bank  of  the  Potomac  Biver  till  it  strikes 
the  line  between  Virginia  and  West  Virginia. 

(For  a  history  of  the  placing  of  the  FairflEUc  Stone,  vide  Virginia,  p.  96.) 


DISTRICT   OP   COLUMBIA. 

On  the  5th  day  of  September,  1774,  the  Continental  Oongress  met  at 
Philadelphia.  Two  years  later  they  acUonrned  to  Baltimore.  During 
the  Bevolntion  and  subsequent  to  the  treaty  of  peace  they  met  in  vari- 
ous places.  After  the  dose  of  the  war  much  debate  took  place  in  re- 
gard to  the  location  of  a  permanent  seat  of  the  Government  of  the 
United  States.  Several  States  made  proi>ositions  to  Congress,  offering 
to  cede  certain  lands  for  the  purpose,  but  no  determination  of  the  loca- 
tion was  made  by  Congress  until  1700. 

Ad  ofcearianfir&m  the  State  of  Maryland,  passed  December  23, 1788. 

On  the  23d  of  December,  1788,  the  State  of  Maryland  passed  the  fol- 
lowing aet,  vi2 : 

Be  U  muuied  kg  fk«  gm^eral  a99embly  of  Maryland^  That  the  representatives  of  thii 
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Stete  in  tbe  Hooaaof  BepnsentollyMof  the  CongnMof  the  United  States,  eppointed 
to  MMmble  »t  New  York,  on  the  fint  Wednesday  of  March  next,  be  and  they  aie 
hereby  anthoiiaed  and  required  on  the  behalf  of  UiiB  State  to  cede  to  the  Congress  of 
the  United  States,  any  district  in  this  State  not  exceeding  ten  miles  sqnaie,  which  the 
Congress  may  fix  upon  and  accept  for  the  seat  of  goyemment  of  the  United  States. 

Ib  the  following  year  (December  3, 1789),  the  State  of  Virginia  passed 
a  similar  act,  of  which  the  following  is  an  extract : 

Be  it  iker^an  saooM  6y  ike  generul  etxmWy,  That  a  tract  of  country  not  exceeding 
ten  miles  square  or  any  lesser  quantity,  to  be  located  within  the  limits  of  tlie  State, 
and  in  auy  part  thereof  as  Congress  may  by  law  direct  shaU  be,  aud  the  same  is  hereby, 
foreyer  ceded  and  relinquished  to  the  Congress  and  Qoyemment  of  the  United  States, 
n  full  and  absolute  right  and  exclusive  lurisdiction,  ss  well  of  said  soil  as  of  persons 
residing  or  to  reside  thereon,  pursuant  to  the  tenor  and  effect  of  the  eighth  section 
of  the  1st  article  of  the  Constitution  of  the  CoTcmment  of  the  United  States. 

After  longdiscnssion,  Congress  in  1790,  in  view  of  the  foregoing  ces- 
sions of  Maryland  and  Virginia,  passed  the  following  act,  via : 


AN  AOT  tor  iwtaiMlshliig  ths  tompomy  and  penoMient  M«t  of  sweniMut  of  (ke  Uniled  States. 

Approired  July  10, 1700. 

SiOT.  1.  Beit  muieiedhy  ike  Senate  and  Hou8e  qf  BepreseniaHweB  of  ike  Umted  States  qf 
America  in  Cengreee  aeeembUd,  That  a  district  of  territory,  not  exceeding  ten  miles 
square,  to  he  located  as  hereafter  directed  on  the  river  Potowmac,  at  some  place  he- 
tween  the  mouth  of  the  Eastern  Branch  and  Connoyocheque,  be,  and  the  same  is 
herehy,  accepted  for  the  permanent  seat  of  the  goyemment  of  the  United  States. 
Protnded  nevertheleaSf  That  the  operation  of  the  laws  of  the  State  within  such  district 
shall  not  be  affected  by  this  acceptance  until  the  time  fixed  for  the  removal  of  the  gov- 
ernment thereto,  and  until  Congress  shall  otherwise  by  law  provide. 

Sbgt.  2.  And  beitfmrther  eiuteiedj  That  the  President  of  the  United  States  be  author- 
ised to  appoint,  and  by  supplying  vacancies  happening  from  refusals  to  act  or  other 
causes,  to  keep  in  appointment  as  long  as  may  be  necessary,  three  commissioners, 
who,  or  any  two  of  whom,  shall,  under  the  direction  of  the  President,  survey,  and  by 
proper  metes  and  bounds  define  and  limit,  a  district  of  territory,  under  the  limitations 
above  mentioned ;  and  the  district  so  defined,  limited,  and  located  shall  be  deemed 
the  district  accepted  by  this  act  for  the  permanent  seat  of  the  government  of  the 
United  States. 

Sbct.  3.  And  he  it  saooM,  That  the  said  commissioners,  or  any  two  of  them,  shall 
have  power  to  purchase  or  accept  such  quantity  of  land  on  the  eastern  side  of  the  said 
river  within  the  said  district  as  the  President  shall  deem  proper  for  the  use  of  the 
United  States,  and  according  to  such  plans  as  the  President  shall  approve.  The  said 
commissioners,  or  any  two  of  them,  shall,  prior  to  the  first  Monday  in  December  in 
the  year  1800,  provide  suitable  buildings  for  the  accommodation  of  Congress,  and  of 
the  President,  and  for  the  public  ofllces  of  the  goyemment  of  the  United  States. 

SsCT.  4.  And  he  ii  enaeted,  Tliat  for  defraying  the  expenses  of  such  purchases  and 
buildings  the  President  of  the  United  States  be  authorised  and  requested  to  accept 
grants  of  money. 

Sser.  5.  And  he  it  enaeted.  That  prior  to  the  first  Monday  in  December  next  all  offices 
attached  to  the  seat  of  government  of  the  United  States  shall  be  removed  to,  and 
until  the  first  Monday  in  December  in  the  year  1600  shall  remain  at,  the  city  of  Phila- 
delphia, in  the  State  of  Pennsylvania,  at  which  place  the  session  of  Congress  next 
ensuing  the  present  shall  be  held. 

Sacr.  6.  And  he  it  enaatedf  That  on  the  first  Monday  in  December,  in  the  year  ISOO, 
the  seat  of  the  goveran^ent  of  the  United  States,  shall,  by  virtue  of  this  act,  be  trans- 
ferred to  the  district  and  place  aforesaid.  And  all  offices  attached  to  the  said  seat  of 
government  shall  accordingly  be  removed  thereto  by  their  respective  holders,  and 
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shall,  after  the  said  day,  cease  to  be  exeroised  elsewhere,  and  that  the  necessary 
expense  of  said  removal,  shall  he  defrayed  oat  of  the  dnties  on  imposts  and  tonnage, 
of  which  a  safficient  sum  is  hereby  appropriated. 

In  the  following  year  the  foregoing  act  was  amended,  in  order  to 
include  a  i)ortion  of  the  Anacostia  Eiver  ("Eastern  Branch"),  and  the 
town  of  Alexandria  within  the  limits  of  the  district 

The  following  ia  the  act  of  amendment: 


AK  ACT  to  aaiflnd  *«Am  Mt  ftr  MtiUlalifaiff  the  tcmpOTuy  sad  p«nnMM&t  Mrt  of  foy«^^ 
UniiadStirtM.**    Approrvd  Ifjoeh  t,  ilM. 

Be  it  eiuuaedf  4-0, ,  That  so  mnch  of  the  act  entitled  ''An  act  for  establishing  the  tem- 
porary and  permanent  seat  of  the  gOTemment  of  the  United  States,  as  reqnires  that 
the  whole  of  the  district  of  territory,  not  exceeding  ten  miles  square,  to  be  located  on 
the  riTcr  Potowmao,  fbr  the  permanent  seat  of  the  goyemment  of  the  United  States, 
■haU  be  located  above  the  month  of  the  Eastern  Branch,  be  and  is  hereby  repealed, 
and  that  it  shall  be  lawfol,  for  the  President  to  make  any  part  of  the  territory  below 
said  limit  and  above  the  month  of  Hunting  Greek,  a  part  of  the  said  district  so  as  to 
inehide  a  convenient  port  of  the  Eastern  Branch,  and  of  the  lands  lying  on  the  lower 
side  thereof;  and  also  the  town  of  Alexandria,  and  the  territory  so  to  be  included 
shall  form  a  part  of  the  district  not  exoeeding  ten  miles  square  for  the  permanent 
seat  of  the  government  of  the  United  States,  in  like  manner,  and  to  all  intents  and 
purpoees,  as  if  the  same  had  been  within  the  the  purview  of  the  above  recited  act: 
Pnvidedy  That  nothing  herein  contained,  shaU  authorise  the  erection  of  the  public 
buildinga,  otherwise  than  00  theliaryland  side  of  the  river  Potowmac,  as  required  by 
the  aforesaid  act. 

In  pnrsnanoe  of  the  foregoing  acts^  three  commissioners  were  ap- 
pointed, who  made  preliminary  surveys  of  the  territory,  and  on  the  30th 
day  of  March,  1791,  George  Washington,  President  of  the  United  States, 
issued  a  proclamation,  in  which  the  bonnds  of  the  said  District  were 
defined  as  follows,  vis: 

Beginning  at  Jones^  Pdint,  being  the  upper  cape  of  Hunthig  Creek,  in  Virginia,  and 
at  an  angle  in  the  outset  of  45^  west  of  the  north,  and  running  in  a  direct  line  ten 
miles  for  the  focst  line ;  then  beginning  again  at  the  same  Jones'  Point  and  running 
another  direct  line  at  a  right  uigle  with  the  ftnt,  across  the  Potomac,  ten  mUes  for 
the  second  line;  then,  from  the  terminationB  of  the  said  first  and  second  lines,  run- 
ning two  other  direct  lines,  of  ten  mUes  each,  the  one  crossing  the  Potomac  and  the 
otiier  the  Eastern  Branch  aforesaid,  and  meeting  each  other  in  a  point. 

In  1800  Congress  removed  to  this  District.  In  the  following  year 
the  District  was  divided  into  two  counties,  as  follows,  viz: 

UNrnED    0TATK8    8TATUTB8    AT    LABOK,    SIXTH    OOFOBX88,    SECOND    SESSION,    1801, 

(OHAFTBB  XV). 

AN  ACT  ooBoeniiig  the  DIstriet  of  CofaimUa. 

The  said  District  of  Columhia  shall  be  fonned  into  two  counties.  One  county  shall 
contain  all  that  part  of  said  District  which  lies  on  the  east  side  of  the  river  Potomac, 
together  with  the  islands  therein,  and  shall  be  called  the  county  of  Washington,  the 
other  oounty  shall  contain  all  that  part  of  said  District  which  lies  on  the  west  side  of 
said  rirer,  and  shall  be  called  the  county  of  Alexandria;  and  the  said  riyer,  in  its 
whole  oonne  through  said  District,  shaU  be  taken  and  deemed  to  all  intents  and  pur* 
poses  to  be  withiB  both  of  said  counties. 
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In  1846  Oongress  passed  an  act  retrooedinff  to  the  State  of  Yirginia 
that  part  of  the  District  of  Oolnmbia  origrinally  ceded  to  the  United 
States  by  Virginia.  The  following  is  an  extract  from  said  act  of  retro- 
cession : 


That  with  assent  of  the  people  of  the  county  and  town  of  Alexandria,  to  he  i 
tained  as  hereinafter  presoribedi  all  of  that  portion  of  the  Distriot  of  Colnmhia  oeded 
to  the  United  States  hy  the  State  of  Virginia,  and  all  the  rights  and  Jnrisdiction 
therewith  ceded  over  the  same,  be,  and  the  same  are,  hereby  oeded  and  forever  re- 
linquished to  the  State  of  Virginia  in  full  and  absolute  right  and  Jurisdiction,  as  well 
of  soil  as  of  persons  residing  or  to  reside  therecm. 


VIBOINIA. 

In  the  year  1606  King  James  I  of  England  granted  the  ^^  First  Char- 
ter of  Virginia."    The  boundaries  therein  described  are  as  follows,  viz: 

*  *  *  Situate,  lying,  or  being  all  along  the  sea  coasts^  between  four  and  thirty 
degrees  of  northerly  latitude  from  the  equinoctial  line,  and  five  and  forty  degrees  of 
the  same  latitude,  and  in  the«main  land  between  the  same  four  and  thirty  and  five 
and  forty  degrees  and  the  islands  thereunto  adjacent,  or  within  one  hundred  miles  of 
the  coast  thereof,    •    •    * 

Soon  after,  in  1609,  a  new  charter  was  granted,  called  the  ^^  Second 
Charter  of  Virginia,"  which  defines  the  boandaries  in  the  following 
terms: 

*  *  *  Situate,  lying,  and  being  in  that  part  of  America  called  Virginia  from 
the  point  of  land  called  Gape  or  Point  Comfort,  all  along  the  sea  coast  to  the  north- 
ward two  hundred  mOes,  and  from  the  said  point  of  Cape  Comfort  all  along  the  sea 
coast  to  the  southward  two  hundred  miles,  and  all  that  space  and  circuit  of  land 
lying  from  the  sea  coast  of  the  precinct  aforesaid  up  into  the  land,  throughout  from 
sea  to  sea,  west  and  northwest,  and  also  all  the  iaUods  lying  within  one  hundred 
miles  along  the  coast  of  both  seas  of  the  prednotafiiresaid.    •    •    • 

In  1611-^12  the  '^  Third  Charter  of  Virginia  "  was  granted,  which  was 
an  enlargement  of  the  second,  of  which  the  following  is  an  extract: 

AU  and  singular  those  islands  whatsoever,  situate  and  being  in  any  part  of  the  ocean 
seas  bordering  upon  the  coast  of  our  said  first  colony  in  Virginia,  and  bemg  within 
three  hundred  leagues  of  any  of  the  portes  heretofore  granted  to  the  said  treasurer 
and  company  in  our  former  letters-patents  as  aforesaid,  and  being  within  or  between 
the  one-and-fortieth  and  thirtieth  degrees  of  northerly  latitude. 

These  boundaries,  as  will  be  seen,  indnded  territory  composing  wholly, 
or  in  part,  the  present  States  of  Pennsylvania,  Delaware,  Maryland, 
North  and  Soath  Carolina,  in  addition  to  others  formed  since  the  Bevo- 
Intion. 

This  large  extent  of  territory  was  redaced  in  the  first  instance  by  tiie 
charter  of  Maryland  in  1632,  next  by  the  charters  of  Carolina  in  1663 
and  1665,  then  by  the  charter  of  Pennsylvania  in  1681,  and,  again,  sub- 
sequent to  the  Bevolution,  by  the  cession  to  the  United  States  of  the 
territory  northwest  of  the  Ohio  Biver  in  1784 ;  by  the  admission  of 
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Eentacky  as  an  independent  State  in  1792,  and  lastly  by  the  division  of 
the  territoiy  of  Virginia  in  1862,  by  which  the  new  State  of  West  Vir- 
ginia was  created  and  admitted  into  the  Union. 

By  the  constitution  of  1776  Virginia  formally  gave  up  all  claim  to  the 
territory  now  appertaining  to  the  neighboring  States  of  Maryland,  Penn- 
sylvania, North  and  South  Oarolina. 

The  following  is  an  extract  from  the  Virginia  constitution  of  1776 : 

The  territoTiee  oontsiiied  within  the  charterB  erecting  the  ooloniee  of  liaryland, 
PennsylvaniA,  North  and  Soath  Carolina^  are  hereby  ceded,  released,  and  foierer 
confirmed  to  the  people  of  these  colonies,  respectively,  with  an  the  rights  of  prop- 
erty, jnrisdiction,  and  government,  and  all  the  rights  whatsoever,  which  might  at 
any  Idme  heretofore  have  been  claimed  by  Yirgioia,  except  the  free  navigation  and 
nse  of  the  rivers  Potomaqne  and  Pokomoke,  with  the  property  of  the  Virginia  shores 
and  strands  bordering  on  either  of  said  rivers,  and  all  improvements  which  have  been 
or  shall  be  made  thereon.  The  western  and  northern  extent  of  Virginia  shaU^  in  all 
other  respects,  stand  as  fixed  by  the  charter  of  King  James  I,  in  the  year  one  thon- 
sand  six  hundred  and  nine,  and  by  the  pnblic  treaty  of  peace  between  the  oonxts  of 
Britain  and  France  in  the  year  one  thousand  seven  hundred  and  sixty-three,  unless 
by  act  of  the  legidatare  one  or  more  governments  be  established  westwards  of  the 
All^hany  Mountains. 

In  the  mean  time  a  grant  of  territory  had  been  made,  within  the  pres- 
ent limits  of  Virginia  and  West  Virginia,  which  caused  great  dissatis- 
faction to  the  people  of  the  Virginia  Golony,  and  which  ultimately  had 
an  important  bearing  in  settling  the  divisional  line  between  Maryland 
and  Virginia. 

In  the  21st  year  of  Charles  11  a  grant  was  made  to  Lord  Hapten  and 
others  of  what  is  called  the  northern  neck  of  Virginia,  which  was  sold 
by  the  other  patentees  to  Lord  Gulpeper  and  confirmed  to  him  by  letters- 
patent  in  the  fourth  year  of  James  n.  This  grant  carried  with  it  noth- 
ing but  the  right  of  soil  and  incidents  of  ownership,  it  being  expressly 
subjected  to  the  Jurisdiction  of  the  government  of  Virginia.  The  tract 
of  land  thereby  granted  was  *^  bounded  by  and  within  the  heads  of  the 
rivers  Tappahannock,  alias  Rappahannock,  and  Quiriough,  alias  Pato- 
mac,  rivers."  On  the  death  of  Lord  Oulpeper,  this  proprietary  tract 
descended  to  Lord  Fair&z,  who  had  married  Lord  Oulpeper's  only 
daughter. 

As  early  as  1729  difficulties  sprung  up,  arising  firom  conflicting  grants 
from  Lord  Fair&x  and  the  Grown. 

In  1730  Virginia  petitioned  the  King,  reciting  that  the  head  springs 
of  the  Bappahannock  and  Potomac  Bivers  were  not  kno¥m,  and  pray- 
ing that  such  measures  might  be  taken  that  they  might  be  ascertained 
to  the  satisfiBMStion  of  all  parties. 

In  1733  Lord  Fairfax  made  a  similar  petition,  asking  that  a  commis- 
sion might  issue  for  running  out,  marking,  and  ascertaining  the  true 
boundaries  of  his  grant. 

An  order,  accordingly,  was  issued  and  three  commissioners  were  ap- 
pointed on  the  piurtof  tlie  Grown  and  three  onthepartof  LordFairfox. 
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The  Anty  which  devolved  upon  these  oommisaioners  was  to  asoertain 
by  actual  examination  and  survey  the  respective  fonntains  of  the  Bap- 
pahannock  and  Potomac  Bivers.    This  survey  was  made  in  1736. 

The  report  of  the  commissioners  was  referred  to  the  council  for  plan- 
tation affidrs  in  1738,  who  reported  their  decision  in  1745,  as  follows, 
viz: 

*  *  *  The  said  boundary  ought  to  begin  at  the  first  spring  of  the  soath  branch 
of  the  riTer  Rappahannock,  and  that  the  said  boundary  be  firom  thence  drawn  in  a 
straight  line  northwest  to  the  place  in  the  Alleghany  Mountains  where  that  part  of 
the  Potomac  Biver,  which  is  now  called  Cohongoroota,  first  rises.    *    •    • 

This  report  was  confirmed  by  the  King,  and  commissioners  were  ap- 
pointed to  run  and  mark  the  dividing  line  accordingly. 

The  line  was  run  in  1746.  On  the  17th  day  of  October,  1746,  they 
planted  the  Fairfax  stone  at  the  spot  which  had  been  described  and 
marked  by  the  preceding  commissioners  as  the  true  head  spring  of  the 
Potomac  Biver,  and  which,  notwithstanding  much  controversy,  has 
continued  to  be  regarded,  from  that  period  to  the  present  time,  as  the 
southern  point  of  the  western  boundary  between  -Virginia  and  Mary- 
land. ( Vide  Faulkner's  Beport  to  Oovemor  of  Virginia,  1832.  For  full 
details,  vide  Byrd  Papers,  1866,  Vol.  II,  p.  83  0f  8eq.  Also  Hening's 
Va.  Statutes.) 

This  tract  of  country  was  held  by  Lord  Fair&x  and  his  descendants 
many  years,  but  subsequent  to  the  Bevolution  the  quitrents,  charges, 
etc,  were  abolished  and  it  became  in  all  respects  subject  to  the  juris- 
diction of  Virginia. 

(For  the  history  of  the  settlement  of  the  boundary  lines  between  Vir- 
ginia aud  Maryland,  vide  Maryland,  p.  89.) 

(For  a  history  of  the  boundary  between  Virginia  and  Pennsylvania, 
vide  Pennsylvania,  p.  87.) 

Kentucky  formed  originally  a  part  of  the  county  of  Fincastle,  Vir- 
ginia. In  the  year  1776,  this  county  was  divided  into  three  counties, 
the  westernmost  of  which  was  csdled  Kentucky  Gounty,  and  its  eastern 
boundary  was  declared  to  be  as  follows,  viz : 

A  line  beginning  on  the  Ohio,  at  the  month  of  Great  Sandy  Creek,  and  mnning 
up  the  same  and  the  main  or  northeasterly  branch  thereof  to  the  Great  Laorel  Bidge 
or  Cumberland  Monntains ;  thenoe  sonthweeterly  along  the  said  moantain  to  the  line 
of  North  Carolina.    (See  Hening's  Statutes,  Virginia,  Vol.  9,  p.  257.) 

Kentucky  having  been  admitted  into  the  Union  June  1, 1792,  com- 
missioners were  appointed  in  1798  by  Virginia  and  Kentucky  to  fix  the 
boundary.  In  1799-1800  the  commissioners'  report  was  made  and  rati- 
fied by  Uie  States.    It  was  as  follows,  viz : 

To  begin  at  the  point  where  the  Carolina,  now  Tennessee,  line  oroeses  the  top  of  the 
Cumberland  Mountains,  near  Cumberland  Gap,  thenoe  nortlieastwardly  along  the  top 
or  highest  part  of  the  said  Cumberland  Mountain,  keeping  between  the  head  waters 
of  Cumberland  and  Kentucky  Rivers,  on  the  west  side  thereof  and  the  head  waters 
of  PoweU's  and  Gnest^s  Rivers,  and  the  Pond  Fork  of  Sandy,  on  the  east  side  thero^ 
^ymt<«wH^g  along  the  said  top,  or  highest  part  of  said  mountain,  eroolng  the  load 
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leading  0T«r  the  same  at  the  Little  Paint  Gap,  where  by  some  it  is  eaOed  the  Hollow 
Mountain  and  where  it  terminates  at  the  West  Fork  of  Sandy,  commonly  called  Bns- 
seirs  Fork,  thenoe  with  a  line  toberannorUi45<^  essttiUit  interseots  the  other  great 
principal  branch  of  Sandy,  commonly  called  the  Kortheastwardly  branch,  thence 
down  the  said  Kortheastwardly  branch  to  its  Junction  with  the  main  west  braach  and 
down  Main  Sandy  to  its  conflnenoe  with  the  Ohia  (See  Shepard's  Virginia,  VcL  9t 
p.  234.) 

It  will  be  seen  that  the  latter  part  of  this  line  is  the  present  line  be- 
tween West  Virginia  and  Kentncky. 

(For  the  history  of  the  settlement  of  the  boundaries  between  Virginia 
and  North  Oarolina,  vide  North  Oarolina,  vide  p.  100.) 

In  1779  Virginia  and  North  Carolina  appointed  oominissioners  to  ran 
the  boondary  line  between  the  two  States  west  of  the  Allegheny  Moon- 
tains,  on  the  parallel  of  36^  30^.  The  commissioners  were  nnable  to 
agree  on  the  location  of  the  parallel;  they  therefore  ran  two  paraUel 
lines  two  nules  apart,  the  northern  known  as  Henderson's,  and  claimed 
by  North  Carolina,  the  southern  known  as  Walker's  line,  and  claimed 
by  Virginia.  In  the  year  1789  North  Carolina  ceded  to  the  United  States 
all  territory  west  of  her  present  bonndaries,  and  Tennessee  being  formed 
from  said  ceded  territory,  this  question  became  one  between  Virginia  and 
Tennessee. 

Commissioners  having  been  appointed  by  Virginia  and  Tennessee  to 
establish  the  boundary,  their  report  was  adopted  in  1803,  and  was  as  fol- 
lows, viz : 

A  dne  weet  line  eqnaUy  distant  ftom  hoth  Walker's  and  Henderson'sy  beginning  on 
the  lommit  of  the  mountain  generally  known  as  White  Top  Mountain,  where  the 
northeast  oomer  of  Tennessee  terminates,  to  the  top  of  the  Cumberland  Mountain, 
where  the  southwestern  comer  of  Virginia  teiminates. 

In  1871  Virginia  passed  an  act  to  appoint  commissioners  to  adjust  this 
line- 
Tennessee,  the  following  year,  in  a  very  emphatic  manner,  passed  a 
resolution  refusing  to  reopen  a  question  regarding  a  boundary  which  she 
considered  ^<  fixed  and  established  beyond  dispute  forever."  (See  acts 
of  Tennessee,  1872.) 

Up  to  1783  Virginia  exercised  jurisdiction  over  a  large  tract  of  coun- 
try northwest  of  the  Ohio  Biver.  But  by  a  deed  executed  tfarch  1, 
1784,  she  ceded  to  the  United  States  all  territory  lying  northwest  of  the 
Ohio  Biver,  thus  making  her  western  boundary  the  west  bank  of  the 
Ohio  Biver. 

On  the  31st  of  December,  1862,  the  State  of  Virginia  was  divided, 
and  48  counties,  composing  the  western  part  of  the  State,  were  made 
the  new  State  of  West  Virginia.  By  an  act  of  Oongress  in  1866,  con- 
sent was  given  to  the  transfer  of  two  additional  counties  from  Virginia 
to  West  Virginia. 

In  1873  and  1877  commissioners  were  appointed  by  each  State  to 
determine  the  true  boundaries  between  the  two  States,  and  the  General 
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OovemmeDt  was  asked  to  detail  officers  of  engineers  to  act  with  said 
commissioners  in  surveying  and  fixing  the  line. 

Until  their  report  is  at  hand,  the  boundary  can  only  be  found  by  fol- 
lowing the  old  county  lines.  In  view  of  the  exi>ectation  of  such  report 
at  an  early  day,  it  has  not  been  thought  best  to  go  into  an  examination 
of  the  old  county  lines. 


V^EST  yiBGINIA. 

This  State  was  set  off  from  Virginia  on  December  31, 1862.  It  was 
originally  formed  of  those  counties  of  Virginia  which  had  refhsed  to 
join  in  the  secession  movement.  It  was  admitted  to  the  Union  as  a 
separate  State,  June  19, 1863.  It  originally  contained  the  following 
counties:  Barbour,  Boone,  Braxton,  Brooke,  Gabell,  Oalhoun,  Olay, 
Doddridge,  Fayette,  Gilmer,  Greenbrier,  Hampshire,  Hancock,  Hardy, 
Harrison,  Jackson,  Kanawha,  Lewis,  Logan,  Marion,  Marshall,  Mason, 
McDowell,  Mercer,  Monongalia,  Monroe,  Morgan,  Nicholas,  Ohio,  Pen- 
dleton, Pleasants,  Pocahontas,  Preston,  Putnam,  Baleigh,  Randolph, 
Bitchie,  Boane,  Taylor,  Tucker,  Tyler,  Upshur,  Wayne,  Webster, 
Wetzel,  Wirt,  Wood,  Wyoming. 

In  1866  it  was  enlarged  by  the  two  counties  of  Berkeley  and  Jefferson, 
transferred  fh>m  Virginia.  Its  boundary  with  Virginia  is  made  up  of 
boundary  lines  of  the  border  counties  above  enumerated ;  and  can  be 
defined  only  by  reference  to  the  laws  by  which  these  counties  were 
created.  In  the  constitution  of  1872,  after  a  recapitulation  of  the  coun- 
ties which  were  transferred  from  Virginia  to  West  Virginia,  is  found 
the  following  clause  defining  the  boundaries  upon  the  south  and  west : 

The  state  of  West  Yirgiiiia  inolndes  the  bed,  bank,  and  ahoiw  of  the  Ohio  Biver, 
and  so  much  of  the  Big  Sandy  Biver  as  was  formerly  inoluded  in  the  Commonwealth 
of  Virginia,  and  all  territorial  rights  and  property  in  and  Jnriadiction  over  the  same 
heretofore  reeerved  by  and  vested  in  the  Commonwealth  of  Virginia,  are  vested  in 
and  shaU  hereafter  be  exercised  by  the  State  of  West  Virginia ;  and  such  parts  of  the 
said  beds,  banks,  and  shores  as  lie  opposite  and  adjoining  the  several  ooontiee  of  this 
State  shaU  form  parts  of  said  several  oonnties  lespeotively. 

(For  a  history  of  the  boundaries  of  West  Virginia,  vide  Pennsylvania, 
p.  86;  Maryland,  p.  89;  Virginia,  p.  95.) 


NOBTH   CABOUNA* 

In  the  year  1663  the  ^'  first  charter  of  Oarolina"  was  granted,  which, 
two  years  later,  in  1665,  was  enlarged  by  the  ^<  second  charter  of  Oaro- 
lina." 
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The  following  extracts  from  these  two  charters  define  the  boandaries : 
Charter  of  Car^Una,  1663. 

*  *  *  All  that  territory  or  tract  of  gioiiiidysoitiiate,  lying  and  being  witliin  our 
dominions  of  Amerioa,  extending  from  the  nortli  end  of  the  ieUrnd  oailed  Lnoke  Island, 
which  lieth  in  the  Sonthem  Virginia  seas,  and  within  six  and  thirty  degrees  of  the 
northern  latitode*  and  to  the  west  as  far  as  the  sonth  seas,  and  so  sontherly  as  far  as 
the  river  Saint  Matthias,  which  bordereth  on  the  coast  of  Florida,  and  within  one  and 
thirty  degrees  of  northern  latitude,  and  so  westin  adhect  line  as  fiur  as  the  sonth  peas 
aforeeaid.    •    •    • 

Charter  of  CaroUma,  166&. 

*  *  *  All  that  proTince,  territory,  or  tract  of  land,  scitnate,  lying  or  being  in 
onr  dominions  of  America,  aforesaid,  extending  north  and  eastward  as  fiv  as  the  north 
end  of  Cniritock  Blver,  or  inlet^  npon  a  strait  westerly  line  to  Wyonoke  Creek, 
which  lies  within  or  about  the  degrees  of  thirty-six  and  thirty  minutes,  northern  lat- 
itude, and  so  west  in  a  direct  line  as  far  as  the  south  seas.    •    *    • 

This  is  an  extension  of  the  charter  of  1663,  by  which  its  northern 
bonndaiy  was  removed  from  the  approximate  latitude  of  36^  to  36^  3(K, 
on  which  parallel  it  is  now  approximately  established.  .  Although  the 
exact  year  in  which  the  division  of  the  province  of  Carolina  into  the 
two  provinces  of  North  and  South  Carolina  appears  somewhat  uncer- 
tain^  I  find  it  generally  put  down  as  1729.  The  division  line  between 
the  two  provinces,  Korth  and  South  Carolina,  appears  to  have  been 
established  by  mutual  agreement. 

In  the  constitution  of  North  Carolina  of  1776  this  line  is  defined  as 
shown  in  the  subjoined  extract: 

The  property  of  the  soil,  in  a  bee  goyemment,  being  one  of  the  essential  rights  of 
the  oolleotiYe  body  of  the  people,  it  is  necessary,  in  order  to  avoid  ftitnre  disputes, 
that  the  limits  of  the  State  should  be  ascertained  with  precision ;  and  as  the  former 
temporary  line  between  North  and  South  Carolina  was  confirmed  and  extended  by 
oommissioineis  appointed  by  the  legislatures  of  the  two  States,  agreeable  to  the  order 
of  the  late  King  Qeorge  n  in  council,  that  line,  and  that  only,  should  be  esteemed 
the  southern  boundary  of  this  State;  that  is  to  say,  beginning  on  the  sea  side  at  a 
cedar  stake^  at  or  near  the  mouth  of  Little  Biver  (being  the  southern  extremity  of 
Bmnswic  County),  and  running  from  thence  a  northwest  course  through  the  bound- 
ary housCi  which  stands  in  thirty-three  degrees  fifty-six  minutes,  to  thirty-fiye  de- 
grees north  latitude,  and  from  thence  a  west  course  so  fiEtr  as  is  mentioned  in  the 
charter  of  King  Charles  n  to  the  late  proprietors  of  Carolina.  Therefore,  all  the 
territory,  seas,  waters,  and  harbours,  with  their  appurtenances,  lying  between  the 
line  aboYc  described,  and  the  southern  line  of  the  State  of  Virginia,  which  begins 
on  the  sea  shore,  in  thirty-six  degrees  thirty  minutes  north  latitude,  and  fimm  thence 
runs  west,  agreeable  to  the  said  charter  of  King  Charles,  are  the  right  and  property 
of  the  people  of  the  State,  to  be  held  by  them  in  sovereignty,  any  partial  line,  with- 
out the  consent  of  the  legislature  of  this  State,  at  any  time  thereafter  directed  or 
laid  out  in  anywise  notwithstanding. 

On  December  2, 1789,  the  legislature  passed  an  act  ceding  to  the 
United  States  its  western  lands,  now  constituting  the  State  of  Tennes- 
see. On  February  25, 1790,  the  deed  was  offered,  and  on  April  2  of 
the  same  year  it  was  accepted  by  the  United  States. 
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In  the  Revised  Statates  the  north  and  south  boundaries  of  the  State 
are  claimed  to  be  as  follows:  The  northern  boundary,  the  parallel  of 
86<^  3(K;  the  southern  boundary,  a  line  running  northwest  from  Goat 
Island  on  the  coast  in  latitude  33^  58^  to  the  parallel  of  36o,  and  thenoe 
along  that  parallel  to  Tennessee;  while  the  western  boundary  is  the 
Smoky  Mountains.  It  is  strange  that  the  Bevised  Statutes  should  con- 
tain such  a  statement  of  the  boundary  lines  when  it  is  thoroughly  well 
known  that  it  is  incorrect,  especially  as  regards  the  southern  boundary. 
In  the  case  of  the  northern  boundary  the  intention  has  been  from  the 
earliest  colonial  times  down  to  the  present  to  establish  a  line  upon  the 
parallel  of  36^  3(K.  This  is  found  to  be  the  wording  of  every  legislative 
act  relating  to  it,  and  the  errors  of  this  boundary  are  due  simply  to 
errors  in  surveying  and  location.  The  following  brief  and  comprehen- 
sive sketch  of  the  north  and  south  boundary  lines  of  tibis  State,  and  of 
the  various  attempts  made  to  locate  them,  is  taken  from  Professor  Ken's 
"Geology  of  North  Carolina,"  vol.  I,  page  2: 

«The  first  and  only  serions  attempt  to  ascertain  the  northern  bonndaTy  was  that 
made  in  1728,  by  Col.  Wm.  Byrd,  and  others,  commissionerB  on  the  part  of  the  two 
colonies,  acting  under  Boyal  authority.  From  the  account  giyen  by  Byid  of  this 
undertaking,  it  appears  that  they  started  from  a  point  on  the  coast  whose  position 
they  determined  by  observation  to  be  in  36^  31',  north  latitude,  and  ran  due  west 
(correcting  for  the  yariation  of  the  compass),  to  Nottoway  Biyer,  where  they  made 
an  ofEset  of  a  half  mile  to  the  mouth  of  that  stream,  again  running  west.  The  line 
was  run  and  marked  242  miles  from  the  coast,  to  a  point  in  Stokes  County,  on  the  up- 
per waters  of  the  Dan  Biver  (on  Peter's  creek)  the  North  Carolina  commissioners 
accompanying  the  party  only  about  two-thirds  of  the  distance.  Beyond  this  point, 
the  line  was  carried  some  90  miles  by  another  Joint  commission  of  the  two  colonies  in 
1749 ;  this  survey,  terminating  at  Steep  Bock  Creek,  on  the  east  of  Stone  Mountain, 
and  near  the  present  northwest  comer  of  the  State,  was  estimated  to  be  329  miles  from 
the  coast.  In  1779  the  line  was  taken  up  again  at  a  point  on  Steep  Bock  Creek,  de- 
termined by  observation  to  be  on  the  parallel  of  3G°  SO^  (the  marlcs  of  the  previous 
survey  having  disappeared  entirely),  and  carried  west  to  and  beyond  Bristol,  Tton- 
eesee.  This  last  is  known  as  the  Wi^er  line,  from  one  of  the  commissionem  of  Vir- 
ginia. 

These  lines  were  run  and  the  latitude  observations  tsken  with  very  imx»erfect  In- 
struments, and  the  variation  of  the  compass  was  little  understood,  so  that  it  was  not 
possible  to  trace  a  parallel  of  latitude.  The  line,  besides,  was  only  marked  on  the 
trees  and  soon  diBapi>eared,  and  as  the  settlements  were  very  scattered  the  loca- 
tion soon  became  a  matter  of  vague  tradition  and  presently  of  contention  and  litiga- 
tion, so  that  in  1858,  at  the  Instance  of  Virginia,  commissioners  were  appointed  to  re- 
locate the  line  from  the  end  of  the  Byrd  survey  westward,  but  for  some  reason  they 
did  not  act.  In  1870  commissioners  were  again  appointed  by  Virginia  and  similar 
action  asked  on  the  part  of  this  State ;  and  the  proposition  was  renewed  in  1871,  but 
ineffeotuaUy,  as  before.  In  all  these  numerous  attempts  to  establish  the  line  of  ^vis- 
ion between  the  two  colonies  and  States,  the  intention  and  the  specific  instructions 
have  been  to  ascertain  and  mark,  as  the  boundary  of  the  two  States,  the  parallel  of 
96P  SO'.  The  maps  pubUshed  towards  the  end  of  last  century  by  Jefferson  and  others 
give  that  parallel  as  the  line,  and  the  bill  of  rights  of  North  Carolina  claims  that 
<'all  the  territory  lying  between  the  line  above  described  (the  line  between  North 
and  South  Carolina)  and  the  southern  line  of  the  State  of  Virginia,  which  begins  on 
the  sea  shore  in  360  30^  north  latitude^  and  from  thence  runs  west,  agreeably  to  the 
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charter  of  King  Charles,  are  the  right  and  property  of  thia  State.''  Bat  It  appears 
firom  the  operations  of  the  United  States  Coast  Survey  at  hoth  ends  of  the  line  that 
the  point  of  beginning  on  Cnrptock  Inlet,  instead  of  being,  as  so  oonstantly  aasomed, 
in  latitude  360  SO',  or  as  detennined  by  the  snrreyozs  in  1798,  30°  31' is  9fPS3^W, 
and  the  western  end  (of  <<  the  Walker  line,"  of  1779,  at  Bristol,  Tenn.)  9fP  34'  S6.G". 
It  is  stated  in  Byrd'e  Jonmal  that  the  variation  of  the  oompass  wasasoertainad  to  be 
a  little  less  than  3^  W.  [The  magnetic  chart  of  the  United  States  Coaat  Survey 
wonld  make  it  3^  £.]  And  no  aceonnt  is  given  of  any  snbaeqnent  OQneotion,  and  if 
none  was  made  at  the  end  of  the  line  surveyed  by  him  the  course  wonld  have  been  in 
error  by  nearly  3^,  as  the  amount  of  variation  in  this  State  changes  a  Uttie  more  than 
lo  for  every  100  miles  of  easting  or  westing.  So  that  the  northern  boundary  of  the 
State  as  run  is  not  only  not  the  parallel  of  26P  30',  but  is  fiur  from  coincident  with 
any  parallel  of  latitude,  and  must  be  a  suooession  of  curves,  with  their  oomcaTities 
northward  and  connected  at  their  ends  by  north  and  south  olbets. 

The  southern  boundary  between  this  State  and  South  Carolina  and  Georgia  was 
first  established  by  a  Joint  colonial  commission  in  1735  to  1746.  The  commissioners 
ran  a  line  from  Goat  Island  on  the  coast  (in  latitude  33^  6ff  as  supposed)  19W  to  the 
parallel  of  269^  according  to  their  observations,  and  then  due  west  to  within  a  few 
miles  of  the  Catawba  River,  and  here,  at  the  old  Salisbury  and  Charlsston  road,  turned 
nortii  along  that  road  to  the  southeast  comer  of  the  Catawba  Indian  Lands.  Thib 
line,  resurveyed  in  1764,  was  afterwards  (in  1772)  continued  along  the  eastern  and 
northern  boundaries  of  the  Catawba  lands  to  the  point  where  the  latter  intersects  the 
Catawba  Biver ;  thence  along  and  up  that  river  to  the  mouth  of  the  South  Fork  of  the 
Catawba,  and  thence  due  west,  as  supposed,  to  a  point  near  the  Blue  Sidge.  This 
part  of  tiie  line  was  resurveyed  and  conilrmed  by  commissioners  under  acta  of  a^^ 
sembly  of  1803, 1804, 1806, 1813, 1814,  and  1815,  and  conthiued  west  to  and  along  the 
Saluda  Mountains  and  the  Blue  Ridge  to  the  intersection  of  the  ''Cherokee  bound- 
ary "  of  1797,  and  thence  in  a  direct  line  to  the  Chatooga  River  at  its  intersection  with 
the  parallel  of  35^.  From  this  point  the  line  was  run  west  to  the  Tennessee  line,  be- 
tween this  State  and  Georgia,  in  1807,  and  eonilimed  and  established  by  act  of  1819. 

The  boundary  between  this  State  and  Tennessee  was  run,  according  to  the  course 
designated  in  tiie  act  of  1789,  entitied  "An  act  for  the  purpose  of  ceding  to  the  United 
States  certain  western  lands  therein  described''  (the  State  of  Tennessee) ;  that  is,  along 
the  crest  of  the  Smoky  Mountains,  from  the  Virginia  line  to  the  Cataluohe  River  (in 
Haywood  County),  in  1799,  under  act  of  1796.  It  was  continued  from  this  point  to  the 
Georgia  line  in  18S1.  The  commissioners  who  completed  this  line,  at  the  date  last- 
mentioned,  instead  of  following  their  instruetions,  diverged  from  the  crest  of  the 
Smoky  (Unaka)  Mountains  at  the  intersection  of  the  Hiwassee  turnpike,  and  run  dme 
§ouih  to  the  C^eorgia  line,  thereby  losing  for  the  State  the  valuable  mining  region 
since  known  as  Duoktown. 

And  as  to  the  southern  boundary,  the  point  of  beginning  on  Goat  Island  is  inlatitude 
331^  51'  37",  as  shown  by  the  Coast  Survey,  and  instead  of  running  from  Goat  Island 
northwest  to  latitude  of  dS9  and  thence  along  that  parallel,  it  appean,  from  the 
South  Carolina  Geographical  State  Survey  of  1821-^,  that  the  course  from  the  start- 
ing point  is  N.  47^  30*  W.,  and  instead  of  pursuing  the  parallel  of  35^  it  turns 
west  about  10  miles  south  of  that  line,  and  then  on  approaching  the  Catawba  River, 
turns  northward  pursuing  a  aigzag  line  to  the  forks  of  the  Catawba  River,  which  is 
about  12  miles  north  of  that  parallel;  and  from  this  point  to  the  mountains  the 
boundary  line  (of  1772)  runs,  not  west,  but  N.  SSP  W.,  bringing  its  western  endabout 
17  miles  too  far  north,  and  reaching  the  (supposed)  parallel  of  35^  at  a  distance  of 
about  130  miles  east  iff  the  Catawba  River.  The  loosof  territory  resulting  from  these 
singular  deviations  is  probably  between  500  and  1,000  square  miles. 

The  following  extract  from  the  oonstitation  of  1796,  of  Tennesseei 
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deflnea  the  eaBtern  boundary  of  that  State,  which  is  the  western  boond- 
ary  of  North  Oarolina,  as  it  was  intended  to  be  ran  and  marked : 

Beginning  on  the  eoEtnune  height  of  the  Stone  Monntain  at  the  place  where  the 
line  of  Yiiginia  intersects  it  in  latitude  thirty-six  d^gzees  and  thirty  minutes  north ; 
running  thence  along  the  extreme  height  of  the  said  mountain  to  the  place  where 
Watauga  Biver  breaks  through  it ;  thenoe  a  direct  oonzse  to  the  top  of  the  Yellow 
Mountain,  where  Brighfs  road  crosses  the  same;  thenoe  along  the  ridge  of  said 
mountain  between  the  waters  of  Doe  Riyer  and  the  waten  of  Book  Creek,  to  the 
place  where  the  road  crosses  the  Iron  Mountain;  from  thence  along  the  extreme 
height  of  said  mountain  to  where  Noliohucky  Riyer  runs  through  the  same ;  thence  to 
the  top  of  the  Bald  Mountain;  thenoe  along  the  extreme  height  of  said  mountain  to 
the  Painted  Bock  on  French  Broad  Biyer ;  thence  along  the  highest  ridge  of  said 
mountain  to  the  place  where  it  is  oaUed  the  Great  Iron  or  Smoky  Mountain ;  thenoe 
along  the  extreme  height  of  said  mountain  to  the  place  where  it  is  called  Unicoi  or 
Unaka  Mountain  between  the  Indian  towns  of  Cowee  and  Old  Chota ;  thenoe  along 
the  main  ridge  of  the  said  mountain  to  the  southern  boundary  of  this  State  as  de* 
scribed  in  the  act  of  cession  of  North  Carolina  to  the  United  States  of  America. 

In  1879  the  legislature  passed  an  act  to  appoint  commissioners  to 
make  a  survey  from  the  northeast  corner  of  Georgia  westward.  This 
point  of  commencement  is  common  to  North  Oarolina,  South  Oarolina, 
and  (Georgia. 

In  1881  the  legislature  passed  another  act,  providing  for  the  appoint- 
ment of  a  conmiissionery  who  should  act  with  commissioners  from  Vir- 
ginia, South  Oarolina,  Georgia,  or  Tennessee,  to  re-run  and  re-mark  the 
boundaries  between  North  Carolina  and  the  other  States. 


SOUTH   CABOLINA. 

The  territory  included  in  the  present  State  of  South  Carolina  was 
included  in  the  charter  of  Carolina,  which  also  embraced  what  is  now 
the  State  of  Georgia.    ( Vide  North  Carolina,  p.  99.) 

In  1729  the  province  of  Carolina  was  divided,  forming  the  two  prov- 
inces of  North  Carolina  and  South  Carolina.  In  1732  the  extent  of 
South  Carolina  Wtts  reduced  by  the  charter  of  Georgia.  ( Vide  Georgia, 
p.  103.) 

(For  a  history  of  the  settlement  of  the  boundary  between  North  Car- 
olina and  South  Carolina,  vide  North  Carolina,  p.  99.) 

By  the  charter  of  Georgia  the  line  between  South  Carolina  and  Geor- 
gia was  to  be  the  Savannah  Biver,  to  the  head  thereofl  In  1782  difficul- 
ties having  arisen,  concerning  the  interpretation  of  the  charter,  as  re- 
garded the  head  of  the  Savannah,  and  also  the  title  to  the  lands  south 
of  the  Altamaha  Biver,  G^rgia  made  complaint  to  the  King,  who 
issued  a  proclamation  in  1763  giving  the  lands  between  the  Altamaha 
and  Saint  Mary's  Bivers  to  Georgia.  The  question  of  the  boundary  on 
the  Savannah,  however,  remained  unsettled  until  1787,  when  a  eonven- 
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tion  between  fhe  two  States  was  held  at  Beaofort,  S.  O.,  to  determine 
the  same,  and  the  line  was  fixed  as  at  present 
The  following  is  an  eztraet  from  the  articles  of  agreement: 

The  moflt  noKthezn  bmieh  or  Btie«m  of  the  riyer  Sayannah  from  the  sea  or  month 
of  such  stream  to  the  fork  or  oonflaenoe  of  the  rivers  now  called  Tugaloo  and  Keowa, 
and  from  thenoe  the  most  northern  branch  or  stream  of  the  said  riyer  Tnfi^aloo  till  U. 
interseets  the  northern  boundary  line  of  South  Carolina,  if  the  said  branch  or  stream 
of  Tngaloo  extends  so  far  north,  reserving  all  the  islands  in  the  said  riyers  Savannah 
and  Tagaloo  to  Georgia;  bnt  if  the  head  spring  or  source  of  any  branch  or  stream  of 
the  said  river  Tugaloo  does  not  extend  to  the  north  boundary  line  of  South  Carolina, 
then  a  west  line  to  the  MiSBisrippi,  to  be  drawn  from  the  head  spring  or  source  of  the 
said  braneh  or  stream  of  Tugaloo  Biy  er  which  extends  to  the  highest  northern  latitude, 
shall  forever  hereafter  form  the  separation,  limit,  and  boundary  between  the  States 
of  South  Carolina  and  Georgia.    (Laws  of  the  United  States,  YoL  I,  p.  466.) 

In  the  same  year  South  Oarolina  oeded  to  the  United  States  a  nar- 
row strip  of  territory  south  of  the  North  Oarolina  line,  which  she  claimed, 
about  12  or  14  miles  wide,  and  extending  to  the  Mississippi  Biver ;  this 
strip  now  forms  the  northern  portion  of  Georgia,  Alabama,  and  Missis- 
sippi (Georgia  being  thus  increased  in  extent  northwardly,  the  line 
.between  the  two  States  is  dearly  expressed  in  the  code  of  South  Caro- 
lina, as  follows,  viz: 

The  Savannah  Riyer,  ftom  its  entrance  into  the  ooean  to  the  oonfluenoe  of  the  Tug- 
aloo and  Keowa  Biyers ;  thenee  by  the  Tugaloo  Biyer  to  the  oonfluenoe  of  the  Tugaloo 
and  Chatooga  Biy  en;  thenoe  by  the  Chatooga  Biyer  to  the  North  Carolina  line  in 
the  thirty-fifth  degree  of  north  latitude,  the  line  being  low-water  mark  at  the  south- 
em  shore  of  the  most  northern  stream  of  said  rivers,  where  the  middle  of  the  rivers 
is  broken  by  islands,  and  middle  thread  of  the  stream  where  the  rivers  flow  in  one 
stream  or  volume. 


OEOBOIA. 

Gleorgia  was  included  in  the  proprietary  charter  granted  to  the  lords 
proprietors  of  Oarolina  in  1663  and  1665,  for  which  a  provincial  charter 
was  substituted  in  1719. 

In  1732  the  charter  of  (Georgia  as  an  independent  colony  was  granted 
by  Sling  George  n,  of  which  the  following  is  an  extract: 

AU  those  lands,  oountrys,  and  territories  situate,  lying  and  being  in  that  part  of 
South  Carolina,  in  Ameriea,  whioh  lies  ftom  the  most  northern  part  of  a  stream  or 
riyer  there,  commonly  called  the  Savannah,  all  along  the  sea-ooast  to  the  southward, 
unto  the  most  southern  stream  of  a  certain  other  great  water  or  river  called  the  Al- 
tamaha,  and  westerly  ftom  the  heads  of  the  said  rivers,  respectively,  in  direct  lines 
to  the  south  seas. 

This  charter  was  surrendered  in  1752  and  a  provincial  government 
established.    (0.  &  0.,  p.  369  0^  ieq.) 

In  1763  the  territory  between  the  Altamaha  and  Saint  Mary's  Bivers 
was  added  to  (Georgia  by  royal  proclamation.  ( Vide  South  Oarolina, 
p.  102,) 
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In  the  ooDstitation  adopted  by  Georgia  in  1798  the  boundaries  ace 
declared.    The  following  is  an  extract  there&om : 

The  limitBy  boondAries,  jTuiediotions,  and  anthoiity  of  the  State  of  Georgia  do,  and 
did,  and  of  right  ought  to  extend  ftom  the  sea  or  mouth  of  the  rirer  Savannah  along 
the  northern  branch  or  stream  thereof,  to  the  fork  or  oonflaence  of  the  riyers  now 
called  Tngalo  and  Keowee,  and  from  thence  along  the  most  northern  branch  or  stream 
Of  the  said  river  Tngalo,  till  it  intersect  the  northern  bonndaiy  line  of  South  Caro- 
lina, if  the  said  branch  or  stream  of  Tngalo  extends  so  fat  north,  reserving  aU  the 
islands  in  the  said  rivers  Savannah  and  Tngalo  to  Georgia ;  but  if  the  head,  spring,  or 
sonroe  of  any  branch  or  stream  of  the  said  river  Tngalo  does  not  extend  to  the  north 
boundary  line  of  South  Carolina,  then  a  west  line  to  the  Mississippi,  to  be  drawn 
fh>m  the  head,  spring,  or  source  of  the  said  branch  or  stream  of  Tngalo  Biver,  which 
extends  to  the  highest  northern  latitude ;  thence  down  the  middle  of  the  said  river 
Mississippi,  until  it  shall  intersect  the  northernmost  part  of  the  thirty-flrst  degree  of 
north  latitude,  south  by  a  line  drawn  due  east  fh>m  the  termination  of  the  line  last  men- 
tioned, in  the  latitude  of  thirty-one  deisrees  north  of  the  equator,  to  the  middle  of 
the  river  Apalachicola  or  Chatahoochee ;  thence  along  the  middle  thereof,  to  its  Juno- 
tion  with  Flint  Biver ;  thence  straight  to  the  head  of  Saint  Mary's  River,  and  thence, 
along  the  middle  of  Saint  Mary's  Biver,  to  the  Atlantic  Ocean,  and  firom.  thence  to 
the  mouth  or  inlet  of  Savannah  Biver,  the  place  of  beginning,  including  and  com- 
prehending all  the  lands  and  waters  within  l^e  said  limits,  boundaries,  and  Jnriadio- 
tional  rights;  and  also  all  the  islands  within  twenty  leagues  of  the  sea-coast. 

In  1802  (Georgia  entered  into  articles  of  agreement  and  cession  with 
the  United  States,  whereby  G^rgia  ceded  to  the  United  States  the 
lands  west  of  her  present  bonndaries,  and  the  United  States  ceded  to 
Georgia  that  part  of  the  Sonth  Oarolina  cession  of  1787  which  lies  east 
of  the  present  western  boundary  of  (Georgia.  The  following  extracts 
show  the  limits  of  the  two  cessions : 

The  State  of  Georgia  cedes  to  the  United  States  aU  the  right,  title,  and  claim  which 
the  said  State  has  to  the  Jurisdiction  and  soil  of  the  lands  situated  within^the  bound- 
aries of  the  United  States,  south  of  the  State  of  Tennessee  and  west  of  a  line  begin- 
ning on  the  western  bank  of  the  Chatahouohee  Biver  where  the  same  crones  the 
boundary  line  between  the  United  States  and  Spain ;  running  thence  up  the  said  river 
Chatahouohee,  and  along  the  western  bank  thereof  to  the  great  bend  thereof,  next 
above  the  place  where  a  certain  creek  or  river,  caUed  "  Uchee"  (being  the  first  con- 
siderable stream  on  the  western  side,  above  the  Cussetas  and  Coweta  towns),  empties 
into  the  said  Chatahonchee  Biver;  thence  in  a  direct  line  to  Nicki^aok,  on  the  Ten- 
nessee Biver;  thence  crossing  the  said  last-mentioned  river,  and  thence  running  up 
the  said  Tennessee  Biver  and  along  the  western  bank  thereof  to  the  southern  bound- 
ary line  of  the  State  of  Tenne 


The  United  States  •  •  •  cede  to  the  State  of  Georgia  *  *  *  the  lands 
*  *  *  situated  south  of  the  southern  boundaries  of  the  States  of  Tennessee,  North 
Carolina,  and  South  Carolina,  and  east  of  the  boundary  line  herein  above  dsseribed 
as  the  eastern  boundary  of  the  territory  ceded  by  Georgia  to  the  United  States. 

For  a  history  of  the  boundary  between  Georgia  and  South  Oarolina, 
vide  Sonth  Carolina,  p.  102. 

The  history  of  the  boundary  between  If orth  Oarolina  and  (Georgia  has 
already  been  given  {vide  Iforth  Oarolina,  p.  101).  It  may  be  proper,  how- 
ever, to  add  that  this  line  (the  thirty-fifth  degree  of  north  latitude)  was 
fixed  by  the  cession  above  detailed,  from  the  United  States  to  Georgia 
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of  fbat  part  of  the  South  Oarolina  cession  east  of  the  present  western 
bonndaiy  of  (Georgia. 

A  long  controversy  ensued  between  Georgia  and  North  Carolina,  with 
no  results,  howeyer,  until  in  1810  Georgia  empowered^  her  governor  to 
employ  Mr.  Andrew  Ellicott  to  ascertain  the  true  location  of  the  thirty- 
fifth  degree  of  latitude.  BUicott  did  so,  and  the  i>oint  fixed  by  him 
was  acquiesced  in.    ( Vide  Oobb^s  Georgia  Digest,  p.  150.) 

The  boundary  between  Georgia  and  Tennessee  was  established  in  1818, 
and  is  as  follows,  vis :  The  thirty-fifth  parallel  of  north  latitude,  begin- 
ning and  ending  as  follows : 

Beginning  at  a  point  in  the  troe  parallel  of  the  thirty-fifth  degree  of  north  latitude, 
as  found  hy  James  Cormack,  mathematician  on  the  part  of  the  State  of  Georgia,  and 
James  8.  Ckdnes,  mathematician  on  the  part  of  the  State  of  Tennessee,  on  a  rock  about 
two  feet  high,  fbnr  inches  thick,  and  fifteen  inches  broad,  engraTed  on  the  north  side 
thus:  "June  Ist,  1818;  Yar.  6}  east,"  and  on  the  south  side  thus :  "Geo.  35  North;  J. 
Connaok,"  which  rock  stands  one  mile  and  twenty-eight  poles  from  the  south  bank  of 
the  Tennessee  fiiver,  due  south  from  near  the  center  of  the  old  Indian  town  of  Nicka- 
Jaek,  and  near  the  top  of  the  Kidki^ack  Mountain,  at  the  supposed  comer  of  the  State 
of  Georgia  and  Alabama ;  thence  running  due  east,  leaying  old  I).  Boss  two  miles  and 
eighteen  yards  in  the  State  of  Tennessee,  and  leaying  the  house  of  John  Boss  about 
two  hundred  yards  in  the  State  of  Georgia,  and  the  house  of  Dayid  MoKair  one  mUe 
and  one-fourth  of  a  mile  in  the  State  of  Tenneasee,  with  biased  and  mile-marked  trees, 
lessening  the  yariation  of  the  compass  by  degrees,  dosing  it  at  the  termination  of  the 
line  on  the  top  of  the  Unicoi  Mountain  at  five  and  one-half  degrees.  (  Vide  C.  Stat,  of 
Tenn.,  pp.  243-844.) 

The  boundary  between  Georgia  and  Florida  was  fixed  by  the  treaty 
of  1783y  between  the  United  States  and  Great  Britain,  sabstantially  as  at 
present,  viz:  Gommencing  in  the  middle  of  the  Apalachioola  or  Oata- 
bonche  Biver,  on  the  thirty-first  degree  of  north  latitude;  thence  along 
the  middle  thereof  to  its  junction  with  the  Flint  Biver ;  thence  straight 
to  the  head,  of  Saint  Mary's  Biver,  and  thence  down  along  the  middle 
of  Saint  Maiy's  Biver  to  the  Atlantic  ocean  (vide  Treaty  of  1783).  This 
boundary  was  aflirmed  by  the  treaty  of  1795  between  the  United  States 
and  Spain,  and  commissioners  were  appointed  to  run  the  entire  line 
between  the  United  States  and  the  Spanish  territory.  ( Vide  Treaty  of 
1796.) 

In  1819  Spain  ceded  the  Floridas  to  the  United  States.  In  1822  Flor- 
ida was  made  a  Territory  and  in  1826  was  admitted  into  the  Union  as 
an  independent  State. 

In  1826  Congress  took  action  as  indicated  below : 

UHITBD  STATES  STATUTES  AT  LABGB,  HINBTEXNTH  OOKORBSS,  SESSION  I,  1896. 

AV  ACT  to  MtlMniM  tbe  Pnsidaitof  tlieUidted  StotM  to  nm  and  n^^ 
of  Floffldft  fhMn  tlie  Stute  of  OMTgla. 

The  line  thall  be  mn  airftight  fh>m  the  Junction  of  said  riyen  Chatahooohie  and 
Flint,  to  the  point  designated  as  the  head  of  Saint  Mary's  Riyer. 

This  bonndaiy  line  was  long  unsettled,  a  controversy  arising  concem- 
faig  the  tme  point  to  be  considered  to  be  the  head  of  the  Saint  Mary's 
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Biver,  as  Georgia  contended  that  the  point  fixed  upon  by  the  Spanish 
and  American  commissioners  nnder  the  treaty  of  1795  was  incorrect. 
This  line  was  ran  in  1825  by  the  General  Land  Office. 

In  1809  commissioners  were  appointed  by  Georgia  and  Florida  to  reran 
the  line.    Florida  ratified  their  report  in  1861,  and  Georgia  in  1866. 

The  detailed  report  of  the  commissioners  is  not  at  hand,  bat  the  line  is 
declared  in  the  statutes  of  Georgia  as  follows,  viz : 

From  a  point  on  the  western  buik  of  the  Chattahoohee  Rirer  in  the  diet  degree 
of  north  latitude;  thenoe  along  the  line  or  Umit  of  high-water  mark  to  its  Jiinction 
with  the  Flint  BiTer ;  thenoe  along  a  certain  lineof  sorrey  made  by  OottaTDs  J.  Orr, 
a  Borveyor  on  the  part  of  Georgia,  and  W.  Whitnar,  a  ■mreyor  on  the  part  of  Florida, 
beginning  at  a  lonr-and-affc  tree,  abont  four  ohainB  below  the  present  Jonction ;  thence 
along  this  line  east,  to  a  point  designated  thirty-seven  links  north  of  EUicott's 
Monnd  on  the  St.  Mary's  Riyer;  thenoe  along  the  middle  of  said  river  to  the  Atlantic 
Ooean.    (Fiib  Codeof  Ga.,  1873,  p.  7.) 

This  line  is  also  given  in  the  code  of  Florida,  and  differs  in  one  re- 
spect, viz,  fix>m  the  thirty-first  degree  of  north  latitade  down  the  middle 
of  said  river  to  its  conflaence  with  the  Flint  Biver,  etc.  ( Vide  Code  of 
Florida,  1872.) 

The  line  between  Georgia  and  Alabama  was  fixed  by  the  act  of  ces- 
sion of  Georgia  to  the  United  States  in  1802. 

In  1822-^25,  Georgia  desiring  to  have  the  line  mn  from  the  Ohatta- 
hoochee  to  where  it  strikes  the  Tennessee  line,  appointed  commissioners 
for  that  purpose,  and  requested  the  co-operation  of  Alabama  and  the 
United  States,  both,  however,  failing  to  take  action.  The  Georgia  com- 
missioners ran  the  line  from  Nickiyack,  on  the  Tennessee  line,  to  Mil- 
ler's Bend,  on  the  Ohattahoochee.  (For  a  history  of  the  controversy  con- 
cerning this  line,  vide  laws  of  Georgia,  1822-^24-^25-^.) 
^  Alabama  protested  against  the  above  line  and  made  repeated  efforts 
to  reopen  negotiations  concerning  it,  to  all  of  which  Georgia  sturdily 
refused  to  accede,  until  finally,  January  24,  1840,  the  legislature  of 
Alabama  passed  the  following  joint  resolution,  viz: 

BMoloedf  That  the  State  of  Alahama  wlU,  and  do,  herehy  aooept,  as  the  true  dividing 
line  between  this  State  and  that  of  Georgia,  the  line  which  was  ran  and  marked  ont 
by  the  oommissioners  of  Georgia  in  1S96,  beginning  at  what  is  caUed  MiUer^s  Bend, 
on  the  Chattahoochee  Birer ;  thenoe  along  said  marked  line  to  Nickijaok. 

The  Une  is  given  in  the  code  of  Alabama  in  the  following  words,  vie : 

The  boundary  line  between  Alabama  and  G^rgia  oonunenoes  on  the  west  side  of 
the  Chattahoochee  Riyer  at  the  point  where  it  enters  the  State  of  Florida;  firam 
thenoe  np  the  river,  along  the  western  bank  thereof  to  the  point  on  Miller's  Bend 
next  abore  the  place  where  the  Uchee  Creek  empties  into  snoh  rlTer ;  thence  in  a  di- 
rect line  to  Niokidaok.    (See  code  of  Alabama,  1876^  p.  1S9.) 

'  In  James's  Hand-book  of  Georgia,  1876,  p.  121,  is  the  following  de- 
scription of  the  western  boundary  of  Oteorgiskj  viz : 

From  Nickijack  the  line  between  Georgia  and  Alabama  mns  sonth  90  W  east  to 
Miner's  Bend,  on  the  Chattahoochee  Biver,  abont  146  miles ;  thence  down  the  western 
bank  of  the  riyer  at  high-watar  mark  to  its  Jnnotian  with  Flint  Blyery  at  a  point  now 
flrar  ehahis  betow  iho  aetnal  JoBOtion,  hititnde  30O  iS' 43",  ] 
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FLORIDA. 

Floriflla  was  originally  settled  by  the  SpaniardB,  and  was  held  as  a 
Spanish  province  nearly  two  handred  years.  In  1762  it  was  ceded  by 
Spain  to  Great  Britain,  who  divided  it  into  the  two  provinces  of  East  and 
West  Florida,  separated  by  the  Apalachicola  Biver,  with  a  northern 
boundary  substantially  as  at  present.  {Vide  Fairbanks'  History  of 
Florida.) 

In  1783  Great  Britain  retroceded  Florida  to  Spain,  and  the  northern 
boundary  was  fixed  by  the  treaty  of  i>eace  between  the  United  States 
and  Great  Britain  signed  in  the  same  year.  Spain,  however,  claimed 
the  territory  as  far  north  as  the  parallel  of  latitude  of  the  mouth  of  the 
Yazoo  Eiver. 

Previous  to  this,  in  1763,  France  had  ceded  Louisiana  to  Spain,  which 
Spain  retroceded  to  France  in  1800,  and  in  1803  France  ceded  the  same 
to  the  CTuited  States,  who  claimed  that  the  eastern  boundary  of  the 
said  province  of  Louisiana,  so  often  ceded,  was  the  Perdido  Biver,  while 
Spain  claimed  it  to  be  the  Iberville  Biver  and  Lakes  Maurepas  and  Pont- 
chartrain.  The  controversy  arising  from  the  difference  of  interpreta- 
tion of  these  various  treaties  and  cessions  was  terminated  by  the  treaty 
of  Washington  in  1819,  whereby  Spain  ceded  to  the  United  States  the 
provinces  of  East  and  West  Florida. 

Un  March  30, 1822,  by  an  act  of  Congress,  the  territory  ceded  to  the 
United  States  by  Spain  was  made  the  ^^  Territory  of  Florida,"  embrac- 
ing the  same  extent  as  does  the  present  State. 

On  March  3, 1845,  Florida  was  admitted  into  the  Union  as  an  inde- 
pendent State. 

(For  a  history  of  the  northern  boundary  of  Florida  vtde  Georgia,  p.  105.) 

In  1831  Congress  passed  an  act  relating  to  the  boundary  between 
Florida  and  Alabama,  of  which  the  following  is  an  extract: 

A2f  ACT  to  Moertaia  aad  mark  the  line  between  the  State  of  Alahama  and  the  Texrttoiy  of  FLodda, 
and  the  northern  boundary  of  the  State  of  nUnoia,  and  for  other  porpoees. 


That  the  President  of  the  United  States  be,  and  he  is  hereby,  anthorized  to  < 
to  be  ran  and  marked  the  honndary  line  between  the  State  of  Alabama  and  the  Ter- 
ritory of  Florida,  by  the  surveyors-general  of  Alabama  and  Florida,  on  the  thirty- 
first  degree  of  north  latitude. 

•  •  •  #  •  •  %  ' 

( Vide  U.  S.  Stat,  at  Large,  Vol.  lY,  p.  479.) 

In  1847  the  agreement  ofcommissioners  previously  appointed  by  Flor- 
ida and  Alabama  was  ratified,  and  the  line  is  described  as  follows,  viz : 

Commencing  on  the  Chattahoochee  River  near  a  place  known  as  ''Irwin's  Mills'' 
and  running  west  to  the  Perdido,  marked  througlioat  by  blazes  on  the  troes,.and  also 
by  mounds  of  earth  thrown  up  on  the  lino  at  distances  of  one  mile,  more  or  less,  from 
each  other,  and  commonly  known  as  "  EUicott's  Line,"  or  the  ^' Mound  Line."  ( Vide 
Florida  Code,  1873,  p.  100.) 

This  line  was  rnn  in  1799-1800  by  A.  Ellicott.  Tlie^li^^^^et^aced, 
remeasnred.  and  marked  in  1853-54.  ^ 
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The  line  between  the  two  States  is  given  in  general  terms  in  the 
Florida  Oode  as  follows,  viz : 

CommeDcing  at  the  month  of  the  Perdido  River,  from  thence  np  the  middle  of  said 
river  to  where  it  intersects  the  south  boundary  line  of  the  State  of  Alabama  and  the 
thirty-first  degree  of  nortli  latitude ;  then  due  enst  to  the  Chattahoochee  River. 


ALABAMA. 

In  1798  the  United  States  fonned  tlicTen-itory  of  Mississippi,  includ- 
ing— 

All  that  tract  of  oonntxy  bounded  on  the  west  by  the  Mississippi,  on  the  north  by 
A  line  to  be  drawn  due  east  from  the  mouth  of  the  Tasous  to  the  Chattahouchee  River, 
on  the  east  by  the  Chattahouchee  River,  and  on  the  south  by  the  thirty-first  degree  of 
north  latitude.    (Vide  U.  S.  Stat,  at  Large,  Vol.  I,  p.  549.) 

In  this  act  was  a  clause  reserving  tbe  right  of  Georgia  and  of  indi- 
viduals to  the  jurisdiction  of  the  soil  thereof. 

South  Oarolina  and  Georgia  baving  ceded  to  the  United  States  their 
claim  to  territory  west  of  their  present  limits,  the  General  Government, 
in  1804,  by  an  act  of  Congress,  annexed  the  tract  of  country  lying 
north  of  Mississippi  Territory  and  south  of  the  State  of  Tennessee,  and 
bounded  on  the  east  by  Georgia  and  west  by  Louisiana,  to  the  Terri- 
tory of  Mississippi.  ( Vide  D.  S.  Stat,  at  Large,  Vol.  II,  p.  306.)  Also 
in  1812  the  United  States  added  to  Mississippi  Territory  all  the  lands 
lying  east  of  Pearl  Biver,  west  of  the  Perdido  and  south  of  the  ttiirty- 
first  degree  of  latitude.    ( Vide  XJ.  S.  Stat,  at  Large,  Vol.  II,  p.  734.) 

By  these  additions  the  Territory  of  Mississippi  was  made  to  comprise 
what  is  now  included  in  the  two  States  of  Alabama  and  Mississippi. 
On  March  8, 1817,  by  an  act  of  Congress  the  Territory  of  Alabama  was 
formed  from  the  eastern  portion  of  the  Territory  of  Mississippi,  with 
the  following  boundaries,  viz: 

Beginning  at  the  point  where  the  line  of  the  thirty-first  degree  of  north  latitude 
intersects  the  Perdido  River ;  thenoe  east  to  the  western  houndary  line  of  the  State 
of  Georgia;  thence  along  said  line  to  the  southern  houndary  line  of  the  State  of  Ten- 
nessee ;  thence  west  along  said  houndary  line  to  the  Tennessee  River ;  thence  up  the 
same  to  the  mouth  of  Bear  Creek;  thenoe  hy  a  direct  line  to  the  northwest  comer  of 
Washington  County ;  thenoe  due  south  to  the  Gulf  of  Mexico ;  thenoe,  eastwardly,  in- 
cluding all  the  islands  within  6  leagues  of  the  shore,  to  the  Perdido  River;  and  thence 
up  the  same  to  the  heginning.    (  Vide  U.  S.  Stat,  at  Large,  Vol.  Ill,  p.  371.) 

On  December  14,  1819,  Alabama  was  admitted  as  an  independent 
State,  with  the  above  boandaries.  It  was,  however,  made  the  duty  of 
the  surveyor  of  the  public  lands  south  of  Tennessee  and  the  surveyor 
of  lands  in  Alabama  Territory  to  run  and  cut  out  the  line  of  demarca- 
tion between  the  two  States  of  Alabama  and  Mississippi,  and  if  it 
should  appear  to  said  surveyors  that  so  much  of  the  line  designated  aa 
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ruuuiiigdne  south  from  the  northwest  corner  of  Washington  County  to 
the  Gulf  of  Mexico  should  encroach  on  the  counties  of  Wayne, Greene, 
and  Jackson,  in  the  State  of  Mississippi,  then  the  same  should  be  altered 
so  as  to  run  in  a  direct  line  from  the  northwest  corner  of  Washington 
County  to  a  point  on  the  Gulf  of  Mexico  10  miles  east  of  the  mouth  of 
the  River  Pascagoula.  ( Vide  U.  S.  Stat,  at  Large,  Vol.  Ill,  p.  490.) 
This  line  was  run  and  marked  in  1820. 

(For  the  history  of  the  boundaries  between  Alabama  and  Georgia' 
vide  Georgia,  p.  106.  For  the  history  of  the  boundaries  between  Ala- 
bama and  Florida  vide  Florida,  p.  107.) 

The  boundary  between  Alabama  and  Tennessee  is  the  thirty-fifth  par- 
allel of  north  latitude  (vt^^a  North  Carolina,  p.  101);  from  Nickajack 
{vide  Georgia,  p.  104)  west  across  the  Tennessee  Biver,  and  on  to  the  sec- 
ond intersection  of  said  river  by  said  parallel.  ( Vide  Alabama  Code, 
1876,  p.  189.) 

The  boundary  between  Alabama  and  Mississippi  was  to  be  run  by 
surveyors,  under  the  act  of  admission  of  Alabama.  The  report  of  said 
surveyors  is  not  at  hand,  but  the  line  as  laid  down  in  the  Mississippi 
Code  is  as  follows,  viz : 

Beginning  at  a  point  on  tho  west  hank  of  the  Tenneseee  River,  six  fonr-pole  chains 
Bonth  of,  and  above,  the  month  of  TeUow  Creek ;  thence  np  the  said  river  to  the 
month  of  Bear  Creek;  thence  by  a  direct  line  to  what  was  formerly  the  northwest 
comer  of  Washington  Connty ,  Alabama ;  thence  in  a  direct  line  to  a  point  ten  miles 
east  of  the  Pascagonla  River,  on  the  Gnlf  of  Mexico.    (  FuZe  Mississippi  Code,  pp.  48, 49). 


MISSISSIPPI. 

(For  the  early  history  of  the  extent  of  Mississippi  Territory  videAlor 
biima,  p.  108.) 

On  December  10, 1817,  the  western  part  of  the  Mississippi  Territory 
was  made  a  State  and  admitted  into  the  Union,  with  the  following 
boundaries,  viz : 

Beginning  on  the  river  Mississippi  at  the  point  where  the  sonthem  boundary  of 
the  State  of  Tennessee  strikes  the  same ;  thence  east  along  the  said  bonndary  line  to 
the  Tennessee  River;  thence  np  the  same  to  the  month  of  Bear  Creek;  thence  by  a 
direct  ]ine  to  th&  northwest  comer  of  the  connty  of  Washington ;  thence  due  south 
to  tho  Golf  of  Mexico ;  thence  westwardly,  including  aU  the  islands  within  six  leagues 
of  the  shore,  to  the  most  eastern  jonotion  of  Pearl  River  with  Lake  Borgne;  thouce 
lip  said  river  to  the  thirty-first  degree  of  north  latitude;  thence  west  along  said  de- 
gree of  latitude  to  the  Mississippi  River;  thence  np  the  same  to  the  beginning. 
(  rule  U.  8.  Stat,  at  Large,  Vol.  IH,  p.  348.) 

(For  further  information  ooneeming  eastern  bonndary,  vide  Alabama, 
p.  108.) 

In  1819  the  line  between  Mississippi  an<l  Tennessee  was  run  by  com- 
missioners.   Their  report  is  not  at  hand.    In  1833  the  legislature  of 
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Tennessee  passed  an  act  establishing  <^  Thompson's  Une."  The  details 
of  ^^Thompson's  line"  have  not  been  found.  In  1837  the  line  was  again 
run  by  commissioners  from  the  two  States,  and  ratified  by  the  legia- 
latores.    The  commissioners'  report  was  as  follows,  viz: 

CommenoiDg  at  a  point  on  the  west  bank  of  the  Tennessee  River  six  foor-pole 
ohains  soath,  or  above  the  month  of  Yellow  Greek,  and  abont  three-qaarten  of  a  mUe 
north  of  the  line  known  as  ''Thompson's  line,"  and  twenty-six  chains  and  ten  links 
north  of  Thompson's  Une  at  the  basis  meridian  of  the  Chickasaw  snrYeys,  and  ter- 
minating at  a  point  on  the  east  bank  of  the  Mississippi  Biver  (opposite  Cow  Island) 
sixteen  chains  north  of  Thompson's  line.    (Bee  Laws  of  Tennessee,  1837,  p.  27.) 

The  boundaries  were  fixed  by  the  act  of  Congress  admitting  the  State 
of  Mississippi,  as  follows,  viz : 

Commencing  at  the  most  eastern  Junction  of  Pearl  Biver  with  Lake  Borgne,  thence 
np  said  Pearl  River  to  the  thirty-first  degree  of  north  latitude,  thence  west  along 
said  degree  of  latitude  to  the  Mismsmppi  Biyer,  thence  np  the  same  to  the  point  where 
the  southern  boundary  of  Tennessee  strikes  tiie  same.  (See  U.  8.  Laws,  yoL  S,  p. 
176.) 

Mississippi  claims  to  the  middle  of  the  Mississippi  Biver,  where  the 
river  forms  her  western  boundary.    (See  Bev.  Stat,  1867.) 


LOUISIANA. 

The  original  territory  of  Louisiana  was  acquired  from  France  (see  p. 
21).  In  1804,  a  portion  of  this,  comprising  the  area  of  the  present 
State  of  Louisiana,  with  the  exception  of  the  southeastern  portion  im- 
mediately adjoining  the  present  State  of  Florida,  was  organized  into  a 
territory  under  the  name  of  Orleans,  while  the  balance  of  the  Louis- 
iana purchase  retained  the  name  of  Louisiana  Territory.  On  April  30, 
1812,  the  Territory  of  Orleans  was  admitted  as  a  State  under  the  name 
of  Louisiana,  and  at  the  same  time  the  name  of  the  Territory  of  Louis- 
iana was  changed  to  Missouri  Territory.  In  the  same  year  the  limits  of 
the  State  were  enlarged  in  the  southeast  to  its  present  boundaries. 

The  following  act  defines  the  Territory  of  Orleans : 

All  that  portion  of  conntry  ceded  by  France  to  the  United  States,  under  the  name 
of  Louisiana,  which  lies  south  of  the  Mississippi  territory,  and  of  an  east  and  west 
line  to  commence  on  the  Mississippi  River  at  the  thirty-third  degree  of  north  latitude, 
and  to  extend  west  to  the  western  boundary  of  the  said  cession,  shall  constitote  a 
Territory  of  the  United  States,  under  the  name  of  the  Territory  of  Orleans.  (Eighth 
Congress,  first  session.) 

The  following  clause  from  the  act  admitting  Louisiana  defines  its 
original  boundaries : 

Beginning  at  the  mouth  of  the  river  Sabine,  thence  by  a  line  to  be  drawn  along 
the  middle  of  said  river,  including  aU  islands,  to  the  thirty-second  degree  of  latitude; 
thence  due  north  to  the  northernmost  part  of  the  thirty-third  degree  of  north  lati- 
tude ;  thence  along  the  said  parallel  of  latitude  to  the  river  Mississippi ;  thence  down 

Digitized  by  VJVJVJV  IV^ 


U  9 


U.  8.  GEOLOGICAL  SURVEY 


BULLETIN  NO.   171      PL.  XXXVIfl 


X 

ARK. 

)     MISS. 

Orl>sans   Terr  y 
i            Of  804 

/ Louhmna  Stat}\ 

7812    "^   ^ 
)                           /f 

Addition  \ 
Lt8^2       V  ^ 

HISTORICAL  DIAGRAM  OF  LOUISIANA. 


1  C  0    L    cJLra    D 

0 

KAN 

S      A      S      j 

M   0. 

_l 

L_ 

\          _    -. 

"^T^. 

i          N   /    w    V- 

■    • 

^^ 

mOMAJ      ^v_\. 

^   " 

/     Reduction 

'■^v/'^.-. 

L^ 

TERRITORY 

\^ 

^     EyX     1      c     0 

^ 

*<^  ^    ^    ! 

/                 1850 

H 

i\ 

-J          V             T 

t. 

X 

A            S 

\v 

^          \ 

l^ 

^            >s^ 

r^ 

"\ 

;v 

,^^^        ^ — z> 

-/- 

\ 

^ 

/ 

c 

0 

4 

HISTORICAL  DIAGRAM  OF  TEXAS. 


Digitized  by  CjOOQIC 


Digitized  by  CjOOQIC 


OANNBTT.J  LOUISIAI^A TEXAS.  Ill 

the  said  river  to  the  river  Iberville;  and  firom  thence  along  tlio  middle  of  the  said 
river  and  lakes  Maurepas  and  Pontohartrain  to  the  Golf  of  Mexico;  thence,  bounded 
by  the  said  Golf,  to  the  place  of  beginning,  including  all  islands  within  three 
leagnes  of  the  coast.     (Twelfth  Congreas,  first  session.) 

The  following  is  a  description  of  the  addition  to  the  State  of  Looisi- 
ana,  in  terms  of  the  act: 

Beginning  at  the  Junction  of  the  Iberville  with  the  river  Mississippi,  thence  along 
the  middle  of  the  Iberville,  tbe  river  Amite,  and  of  the  lakes  Manrepas  and  Pont- 
ohartrain, to  the  eastern  mouth  of  tbe  Pearl  River;  thence  up  the  eastern  branch  of 
Pearl  River  to  the  thirty- first  degree  of  north  latitude;  thence  along  the  said  degree 
of  latitude  to  the  river  Mississippi ;  thence  down  the  said  river  to  the  place  of  begin- 
ning, shall  become  and  form  a  part  of  the  State  of  Louisiana.  (Twelfth  Congress,* 
first  session.) 

The  north  boundary  of  Louisiana  was  surveyed  by  a  joint  commission 
of  the  State  and  the  United  States. 

TEXAS. 

Texas  declared  its  independence  of  Mexico  in  1835.  On  December 
29, 1845,  it  was  admitted  to  the  Union.  As  originally  constituted,  it 
embraced  besides  its  present  area  the  region  east  of  the  Bio  Grande, 
now  in  New  Mexico,  extending  north  to  the  forty-second  parallel,  its 
eastern  limits  coinciding  with  tbe  western  limit  of  the  United  States, 
as  laid  down  in  the  treaty  with  Spain  of  1819.  (See  ^^Texas  accession/' 
p.  24.) 

In  1848,  the  eastern  boundary  of  the  State  was  extended  slightly, 
as  noted  in  the  following  act: 

lie  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  Amer- 
ica in  Congress  assembledf  That  this  Congress  consents  that  the  legislature  of  the 
State  of  Texas,  may  extend  her  eastern  boundary  so  as  to  include  within  her  limits 
one-half  of  Sabine  Pass,  one-half  of  Sabine  Lake,  also  one-half  of  Sabine  River,  from 
its  montli  as  far  north  as  the  thirty-second  degree  of  north  latitude. 

In  1850,  the  State  sold  to  the  General  Government  for  tbe  sam  of 
$10,000,000,  that  part  lying  north  of  the  parallel  of  36o  30',  and  that 
portion  lying  west  of  longitude  103°,  as  far  south  as  the  parallel  of  32^, 
as  set  forth  in  the  following  clause  from  the  act  of  Congress  relating 
to  this  transfer : 

First.  The  State  of  Texas  will  agree  that  her  boundary  on  the  north  shall  commence 
at  the  point  at  which  the  meridian  of  one  hundred  degrees  west  from  Greenwich  is 
intersected  by  the  parallel  of  thirty-six  degrees  thirty  minutes  north  latitude,  and 
ahall  run  from  said  point  due  west  to  the  meridian  of  one  hundred  and  three  degrees 
west  from  Greenwich;  thence  her  boundary  shall  run  due  south  to  the  thirty -second 
degree  of  north  latitude;  thence  on  the  said  parallel  of  thirty-two  degrees  of  north 
latitude  to  the  Rio  Bravo  del  Norte,  and  thence  with  the  channel  of  said  river  to 
the  Gulf  of  Mexico.     (Thirty- first  Congress,  first  session.) 

The  following  act  defines  the  northern  l)oundary  of  Texas: 

AN  ACT  to  authorize  the  President  of  the  United  States,  in  conjunction  with  the 
State  of  Texas,  to  run  and  mark  the  boundary  lines  between  the  Territories  of  tlie 
United  States  and  the  State  of  Texas. 
Beginning  at  the  point  where  tbe  one  hundreth  degree  of  longitude  west  from 

Greenwich  crosses  Red  River,  and  running  thence  north  to  the  point  where  said  one 
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hnndredth  degree  of  longitude  intersects  the  parallel  of  thirty-six  degrees  thirty 
minutes  north  latitude,  and  thence  west  with  the  said  parallel  of  thirty-six  degrees 
and  thirty  minutes  north  latitude  to  the  point  where  it  intersects  the  one  hundred 
and  third  degree  of  longitude  west  from  Greenwich ;  and  thence  south  ^yith  the  said 
one  hundred  and  third  degree  of  longitude  to  the  thirty-second  parallel  of  north 
■  latitude;  and  thence  west  with  said  thirty-second  degree  of  north  latitude  to  the 
Rio  Grande.     (Thirty- fifth  Cong.,  firsC  Hession.) 

The  boQiidary  line  of  Texas  is  as  follows :  Beginning  in  the  Gulf  of 
Mexico,  at  the  outlet  of  Sabine  Lake,  the  line  passes  northward 
through  the  middle  of  Sabine  Lake  and  up  the  middle  of  Sabine  Eiver 
to  the  point  where  said  river  intersects  the  parallel  of  32°;  thence 
north  along  the  meridian  of  that  point  of  intersection  to  the  ]>oint 
where  said  meridian  intersects  Red  Eiver;  thence  up  Bed  River  to  the 
one  hundredth  meridian  west  of  Greenwich;  thence  north  on  said 
meridian  to  the  parallel  of  36^  30' ;  west  on  said  parallel  to  the  meri- 
dian of  1030  west  of  Greenwich;  thence  south  on  said  meridian  to  the 
parallel  of  latitude  of  32^ ;  thence  west  on  that  parallel  to  its  point  of 
intersection  with  the  Rio  Grande;  thence  down  the  mid-channel  of  the 
Rio  Grande  to  its  mouth. 

That  portion  of  the  east  boundary  between  Red  River  and  the  Sabine 
was  run  and  marked  by  a  joint  commission  of  the  United  States  and 
Texas  in  1841. 

The  boundary  lines  between  Texas  and  New  Mexico  were  run  and 
marked  in  1859-60,  under  the  Department  of  the  Interior. 

ABKANSAS. 

The  Territory  of  Arkansas,  or  Arkansaw,  as  it  was  originally  spelled, 
was  formed  on  March  2,  1 819,  from  a  part  of  Missouri  Territory.  The 
following  clause  from  the  act  establishing  it  defines  its  limits  in  part: 

All  that  part  of  the  Territory  of  Missouri  which  lies  south  of  a  line  beginning  on 
the  Mississippi  River  at  thirty -six  degrees  north  latitude,  running  thence  west  to  the 
riyer  St.  Francois,  thence  up  the  same  to  thirty-six  degrees  thirty  minutes  north 
latitude,  and  thence  west  to  the  western  Territorial  boundary  line,  shall,  for  the  pur- 
poses of  a  Territorial  government,  constitute  a  separate  Territory  and  be  called  the 
Arkansaw  Territory. 

In  1824  an  act  was  passed  by  Congress  fixing  the  western  boundary 
of  the  Territory.    This  was  as  follows: 

AN  ACT  to  fix  the  western  boandsry  line  of  the  Territory  of  Arkansas,  and  for  other  purposes. 

The  western  boundary  line  of  the  Territory  of  Arkansas  shall  begin  at  a  point 
forty  miles  west  of  the  southwest  comer  of  the  State  of  Missouri  and  run  south  to 
the  right  bank  of  the  Red  River,  and  thenc«  down  the  river  and  with  the  Mexican 
boundary  to  the  line  of  the  State  of  Louisiana. 

Four  years  later,  in  1828,  the  following  act  was  passed  defining  its 
southern  boundary : 

AN  ACT  to  authorize  the  President  of  the  United  States  to  run  and  mark  a  line  dividing  the 
Territory  of  Arkansas  from  the  State  of  Louisiana. 

Commencing  on  the  right  bank  of  the  Mississippi  River  at  latitude  thirty-three 
degrees  north  and  running  due  west  on  that  paraUel  of  latitude  to  where  a  line 
running  due  north  from  latitude  thirty-two  degrees  north  on  the  Sabine  River  will 
intersect  the  same.  ^'9'^'^^^  ^^  vj w wg l^. 
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The  south  boundary  was  originally  run  in  1823,  and  again  in  1843-45, 
by  a  joint  commission  of  the  two  States  of  Arkansas  and  Missouri. 

The  same  year  the  following  treaty  changed  materially  the  western 
line  of  the  Territory,  placing  it  in  its  present  position: 

TREATY   WITH   THE   CHEROKEE   INDIANS   MAY  28,  1828. 

Article  1.  The  western  boundary  of  ArkauBat)  shall  be,  and  the  same  is,  hereby 
deGued,  viz :  A  line  shall  be  run,  commencing  on  Red  River  at  the  point  where  the 
Eastern  Choctaw  line  strikes  said  river,  and  run  dne  north  with  said  Ime  to  the  river 
Arkansas;  thence  in  a  line  to  the  southwest  comer  of  Missouri. 

The  Eastern  Choctaw  line,  referred  to  above,  starts  on  the  Arkansas 
Kiver  '^one  hnndred  paces  west  of  Fort  Smith,  and  thence  due  sonth  to 
the  Eed  Kiver."    (Treaty  with  Choctaw  Nation,  January  20, 1825.) 

This  part  of  the  west  boundary  was  run  and  marked  in  1825,  and  that 
part  from  Fort  Smith  to  the  southwestern  corner  of  Missouri  in  1831. 
The  entire  western  boundary  was  resurveyed  and  re-marked  in  1877. 

Arkansas  was  admitted  as  a  State  June  15, 1836. 

The  following  extracts  from  the  enabling  act,  and  from  various  con- 
stitutions, give  statements  of  the  boundaries,  differing  slightly  from 
one  another,  but,  for  the  most  part,  only  in  wording: 

CONSTITUTION   OF   ARKANSAS,  1836. 

Hegiuulng  in  the  middle  of  the  main  channel  of  the  MisslBsippi  River  on  the  parallel' 
of  36  degrees  north  latitude;  running  from  thence  west  with  the  x>arallel  of  latitude 
to  the  Saint  Francis  River;  thouce  up  the  middle  of  the  main  channel  of  said  river  to 
the  parallel  of  thirty-six  degrees  thirty  minutes  north;  from  thence  west  to  the 
southwest  corner  of  the  State  of  Missouri ;  and  from  tbence  to  be  bounded  on  the  west 
to  the  north  bank  of  Red  River,  as  by  acts  of  Congress  and  treaties  heretofore  defining 
the  western  limits  of  the  Territory  of  Arkansas,  and  to  be  bounded  on  the  south  side 
of  Red  River  by  the  Mexican  boundary  line  to  the  northwest  corner  of  the  State  of 
Louisiana;  thence  east  by  the  Louisiana  State  line  to  the  middle  of  the  main  channel 
of  the  Mississippi  River;  thence  up  the  middle  of  the  main  channel  of  said  river  to 
the  thirty-SLxtli  degree  of  north  latitude,  the  point  of  beginning. 

Again,  in  the  enabling  act  for  Arkansas,  1836  (Twenty-fourth  Con- 
gress, first  session),  the  boundaries  are  found  to  be  defined  as  follows: 

Beginning  in  the  middle  of  the  main  channel  of  the  Mississippi  River,  on  the 
paraUel  of  thirty -six  degrees  north  latitude,  running  from  thence  west,  with  the  said 
parallel  of  latitude,  to  the  St.  Francis  River;  thence  up  the  middle  of  the  main  chan- 
nel of  said  river  to  the  parallel  of  thirty-six  degrees  thirty  minutes  north ;  from  thence 
west  to  the  southwest  comer  of  the  State  of  Missouri ;  and  from  thence  to  be  bounded 
on  the  west,  to  the  north  bank  of  Red  River,  by  the  line  described  in  the  first  article 
of  the  treaty  between  the  United  States  and  the  Cherokee  Nation  of  Indians,  west  of 
the  Mississippi,  made  aud  concluded  at  the  city  of  Washington,  on  the  twenty -sixth 
day  of  May,  in  the  year  of  our  Lord  one  thousand  eight  hundred  and  twenty-eight ; 
and  to  be  bounded  on  the  south  side  of  Red  river  by  the  Mexican  boundary  line  to 
the  northwest  corner  of  the  State  of  Louisiana ;  thence  east  with  the  Louisiana  State 
line  to  the  middle  of  the  main  channel  of  the  Mississippi  River;  thence  up  the  middle 
of  the  main  channel  of  the  said  river  to  the  thirty-sixth  degree  of  north  latitude,  the 
point  of  beginning. 
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In  the  constitation  of  1864  the  bonndaries  are  defined  as  follows: 

Beginning  in  the  middle  of  the  Missiseippi  River,  on  the  parallel  of  thirty-six 
degrees  north  latitude,  to  the  St.  Francis  River ;  thence  np  the  middle  of  the  main 
channel  of  said  river  to  the  parallel  of  thirty-six  degrees  thirty  minates  north,  thence 
west  to  the  southwest  comer  of  the  State  of  Missouri ;  and  from  thence  to  he  bounded 
on  the  west  to  the  north  bank  of  Red  River,  as  by  acts  of  Congress  of  the  United 
States,  and  the  treaties  heretofore  defining  the  western  limits  of  the  Territory  of 
Arkansas ;  and  to  be  bounded  on  the  south  side  of  Red  River  by  the  boundary  line  of  the 
State  of  TexaS;  to  the  northwest  comer  of  the  State  of  Louisiana;  thence  east  witli 
the  Louisiana  State  line  to  the  middle  of  the  main  channel  of  the  Mississippi  River; 
thence  np  the  middle  of  the  main  channel  of  said  river  to  the  thirty-sixth  degree  of 
north  latitude,  the  point  of  beginning. 

The  constitution  of  1868  differs  bat  slightly  from  the  last.  It  is  as 
follows: 

Beginning  at  the  middle  of  the  main  channel  of  the  Mississippi  River,  on  the  par- 
allel of  36^  north  latitude,  running  from  thence  west,  with  the  said  parallel  of  lati- 
tude, to  the  Saint  Francis  River ;  thence  up  the  middle  of  the  main  channel  of  said 
river  to  the  parallel  of  86^  80'  north ;  from  thence  west  with  the  boundary  line  of  the 
State  of  Missouri  to  the  southwest  corner  of  that  State ;  and  thence  to  be  bounded  on 
the  west  to  the  north  bank  of  Red  River,  as  by  acts  of  Congress  and  treaties  hereto- 
fore defining  the  western  limits  of  the  Territory  of  Arkansas;  and  to  be  bounded  on 
the  south  side  of  Red  River  by  the  boundary  line  of  the  State  of  Texas  to  the  north- 
west comer  of  the  State  of  Louisiana;  thence  east  with  the  Louisiana  State  line  to 
the  middle  of  the  main  channel  of  the  Mississippi  River;  thence  up  the  middle  of  the 
main  channel  of  said  river,  including  an  island  in  said  river  known  as  ''BeUe  Point 
Island,''  to  the  36^  of  north  latitude,  the  place  of  beginning. 

In  the  constitation  of  1874  there  are  again  slight  differences,  mainly 
in  wording. 

Beginning  at  the  middle  of  the  main  channel  of  the  Mississippi  River^  on  the  par- 
allel of  thirty-six  degrees  of  north  latitude ;  running  thence  west  with  said  parallel 
of  latitude  to  the  middle  of  the  main  channel  of  the  Saint  Francis  River;  thence  up 
the  main  channel  of  said  hist-named  river  to  the  parallel  of  thirty-six  degrees  thirty 
minutes  of  north  latitude;  thence  west  with  the  southern  boundary  line  of  the  State 
of  Missouri  to  the  southwest  corner  of  said  last-named  State;  thence  to  be  bounded 
on  the  west  to  the  north  bank  of  Red  River,  as  by  act  of  Congress  and  treaties  exist- 
ing January  1,  1837,  defining  the  western  limits  of  the  Territory  of  Arkansas  and  to 
be  bounded  across  and  south  of  Red  River  by  the  boundary  line  of  the  State  of  Texas 
as  far  as  to  the  northwest  comer  of  the  State  of  Louisiana;  thence  easterly  with  the 
northern  boundary  line  of  said  last-named  State,  to  the  middle  of  the  main  channel 
of  the  Mississippi  River;  thence  up  the  middle  of  the  main  channel  of  said  last- 
named  river,  including  an  island  in  said  river  known  as  ''Belle  Point  Island/'  and 
all  other  land  originally  surveyed  and  included  as  a  part  of  the  Territory  or  State 
of  Arkansas  to  the  thirty-sixth  degree  of  north  latitude,  the  place  of  beginning. 

TENNESSEE. 

Tennessee  was  originally  a  part  of  North  Carolina.  (For  farther  in- 
formation vide  North  Carolina,  p.  98.) 

In  1790  it  was  ceded  to  the  United  States.  Its  boundaries  described 
in  the  act  of  cession  are,  substantially,  those  of  the  present  day. 

On  June  1, 1796,  by  an  act  of  Congress  it  was  admitted  into  the  Union. 

The  act  of  admission  declares  its  boundaries  as  "All  the  territory 
ceded  by  North  Carolina."  Digitized  by  x^kjkj^ i^ 
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(For  the  history  of  the  eastern  boundary,  vide  North  Carolina,  p.  101; 
for  the  southern  boundary,  vide  Georgia,  p.  105,  Alabama,  p.  109,  and 
Mississippi,  p.  109.) 

The  Mississippi  Eiver  forms  its  western  boundary  under  the  treaty 
of  peace  of  1783. 

The  line  which  divided  Virginia  and  North  Carolina  was  the  southern 
boundary  of  Kentucky.  Virginia  and  North  Carolina,  prior  to  the  cre- 
ation of  the  States  of  Kentucky  and  Tennessee,  appointed  commis- 
sioners, Messrs.  Walker  and  Henderson,  to  run  and  mark  the  line  on 
the  parallel  of  latitude  36^  30^  From  a  point  on  the  top  of  the  Cum- 
berland Mountains,  now  the  southeastern  corner  of  Kentucky,  Walker 
ran  and  marked  the  line  to  a  point  on  the  Tennessee  Eiver.  This  line, 
called  Walker's  line,  was  regarded  for  many  years  as  the  dividing  line 
between  Kentucky  and  Tennessee.  It  was  ascertained,  however,  that 
Walker's  line  was  north  of  latitude  36°  30'. 

The  Indian  title  to  the  land  west  of  the  Tennessee  Biver  being  extin- 
guished by  the  treaty  of  1819,  the  legislature  appointed  Robert  Alex- 
ander and  Luke  Munsell  to  ascertain  the  true  point  of  latitude  36^  30' 
on  the  Mississippi  Biver,  and  to  run  and  mark  a  line  east  on  that  par- 
allel^ which  was  done  as  far  east  as  the  Tennessee  Biver.  (For  above, 
see  Gen.  Stat  Ky.,  1873,  p.  167.) 

In  1820  commissioners  were  appointed  by  Kentucky  and  Tennessee, 
resi)ectively,  to  settle  the  boundary.  Their  report  was  ratified,  and  is  as 
follows,  viz: 

Art.  I.  The  line  of  bonndary  and  Beparation  between  the  States  of  Kentucky  and 
Tennessee  shall  be  as  foUows,  viz : 

The  line  ran  by  the  Virginia  commissioners  in  the  year  177&-'80,  commonly  called 
Walker's  Uue,  as  the  same  is  reputed,  understood,  and  acted  upon  by  the  said  States, 
their  respective  officers  and  citizens,  from  the  southeastern  comer  of  Kentucky  to 
the  Tennessee  River;  thence  with  and  up  said  river  to  the  point  where  the  line  of 
Alexander  and  Munsell,  run  by  them  in  the  last  year  under  the  authority  of  an  act 
of  the  legislature  of  Kentucky  entitled  "An  act  to  run  the  boundary  line  between 
this  State  and  the  State  of  Tennessee,  west  of  the  Tennessee  River,  approved  Feb. 
8, 1819/'  would  cross  said  river,  and  thence  with  the  said  line  of  Alexander  and  Mun- 
sell, to  the  termination  thereof  on  the  Mississippi  River  below  New  Madrid. 

Then  follow  nine  other  articles. 

Article  III  provides  for  running  and  marking  the  line  at  any  snbse- 
quent  time.    (See  General  Stat.  Kentncky,  page  170.) 

In  1858-^59  commissioners  were  appointed  by  Kentncky  and  Tennes- 
see to  run  this:  line. 

The  detailed  report  of  the  commission  on  the  part  of  Tennessee  can 
be  found  in  Statutes  of  Tennessee,  1871,  Vol.  I,  pages  223-243,  giving 
courses,  bearings,  milestones  erected,  and  a  map  of  the  boundary. 

The  report  of  this  commission  on  the  part  of  Kentncky  was  published 
at  Frankfort,  by  the  State  Printer,  1860,  in  a  pamphlet  of  98  octavo 
pages,  with  latitudes  and  a  map  of  the  line,  on  a  scale  of  1 :  108,000. 

(For  a  history  of  the  boundary  between  Yirginia  and  Tennessee,  vide 

V  irginia,  p«   aV.)  Digitized  by  VJV^VJV  IV^ 
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KENTUCKY. 

Kentucky  was  included  in  the  original  limits  of  Virginia,  and  was  a 
pari  of  the  county  of  Augusta.  Augusta  County  was  formed  in  1738. 
In  17C*.>  Botetourt  County  was  created  from  a  portion  of  Augusta  County ; 
in  1772,  Fincastle  from  Botetourt;  in  1776,  Kentucky  from  Fincastle. 

The  boundaries  of  all  these  counties  may  be  found  in  Hening's  Laws 
of  Virginia,  Vols.  I  to  IX. 

In  1789  Virginia  passed  an  act  giving  her  consent  that  the  county  of 
Kentucky,  within  her  jurisdiction,  should  be  formed  into  a  new  State. 
A(M3ordingly,  June  1,  1792,  Kentucky  was  admitted  into  the  Union, 
with  substantially  her  present  boundaries. 

By  the  cession  of  1784,  by  Virginia  to  the  United  States^  of  the  terri- 
tory northwest  of  the  Ohio  River,  this  river  became  the  northwest 
boundary  of  the  State  of  Kentucky. 

The  western  boundary,  the  Mississippi,  was  fixed  by  the  treaty  of 
peace  in  1783. 

(For  a  history  of  the  boundary  between  Kentucky  and  Virginia  and 
West  Virginia,  tude  Virginia,  p.  96;  for  the  boundary  between  Kentucky 
and  Tennessee,  vid^  Tennessee,  p.  115.) 

OHIO. 

Ohio  was  the  first  State  formed  from  the  original  territory  northwest 
of  the  river  Ohio.  It  was  admitted  as  a  State  on  November  29,  1802, 
with  limits  given  in  the  enabling  act  as  follows: 

Bounded  on  the  east  by  the  Pennsylvania  line,  on  the  Bonth  by  the  Ohio  Ri-rer;  to 
the  month  of  the  Great  Miami  River,  on  the  west  by  the  line  drawn  dne  nortii  from 
the  month  of  the  Great  Miami  aforesaid,  and  on  the  north  by  an  east  and  west  line 
drawn  through  the  southerly  extreme  of  Lake  Michigan,  rnnning  east  after  inter- 
secting the  dne-north  line  aforesaid,  from  the  mouth  of  the  Great  Miami  until  it  shall 
intersect  Lake  Erie  or  the  territorial  line;  and  thence  with  the  same  through  Lake 
Erie  to  the  Pennsylvania  line  aforesaid :  Provided j  That  Congress  shall  be  at  liberty 
at  any  time  hereafter  either  to  attach  all  the  territory  lying  east  of  the  lino  to  be 
drawn  due  north  from  the  month  of  the  Miami  aforesaid  to  the  territorial  line,  and 
north  of  an  east  and  west  line  drawn  through  the  southerly  extreme  of  Lake  Michi- 
gan, rnnning  east  as  aforesaid  to  Lake  ^rie,  to  the  aforesaid  State,  or  dispose  of  it 
otherwise,  in  conformity  to  the  iifih  article  of  compact  between  the  original  Stat'es 
and  the  people  and  States  to  be  formed  in  the  territory  northwest  of  the  river  Ohio. 
(Seventh  Congress,  first  session.) 

In  the  constitution  of  Ohio  of  1802,  Article  VII,  the  boundaries  are 
defined  as  follows : 

Bounded  on  the  east  by  the  Pennsylvania  line;  on  the  south  by  the  Ohio  River,  to 
the  mouth  of  the  Great  Miami  Kiver;  on  the  west  by  tht»  line  drawn  due  north  from 
the  month  of  the  Great  Miami  aforesaid;  and  on  the  north  by  an  east  and  west  line 
drawn  through  the  southerly  extreme  of  Lake  Michigan,  running  east  after  inter- 
secting the  due-north  line  aforesaid  from  the  mouth  of  the  Great  Miami,  until  it  shall 
intersect  Lake  Eric  or  the  territorial  line ;  and  thence  with  the  same  through  Lake 
Erie  to  the  Pennsylvania  line  aforesaid;  provided  always,  and  it  is  hereby  fully  un- 
derstood and  declared  by  this  convention,  that  if  the  sontherly  bend  or  extreme  of 
Lake  Michigan  shonld  extend  so  far  south  that  a  line  dra^n  dij^  e^^£3u^i^hould 
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not  intersect  Lake  Erie,  or  if  it  nhonlil  intersect  the  said  Lake  Erie  east  of  the  month 
of  the  Miami  River  of  the  Lake,  then,  and  in  that  case,  with  the  assent  of  the  Con- 
gress of  the  United  States,  the  northern  honndary  of  this  State  Hhall  he  established 
hy,  and  extending  to,  a  direct  line  running  from  the  southern  extremity  of  Lake 
Michigan  to  the  most  northerly  cape  of  the  Miami  Hay,  after  intersecting  the  due- 
north  line  from  the  month  of  the  Great  Miami  River  as  aforesaid ;  then<;e  northeast 
to  the  territorial  line,  and  by  the  said  territorial  line  to  the  Pennsylvania  line. 

In  accordance  with  the  provisions  in  the  enabling  act,  and  in  the  first 
constitntiou  of  the  State,  the  northern  boundary  of  the  State  was 
changed  so  that,  instead  of  running  on  a  parallel  drawn  from  the  south- 
ern  extremity  of  Lake  Michigan,  it  followed  the  arc  of  a  great  circle 
drawn  from  the  southern  extremity  of  Lake  Michigan  to  the  most 
northern  cape  of  Maumee  ("Miami")  Bay. 

Following  are  the  texts  of  the  acts  providing  for  the  examination  of 
the  northern  boundary  and  making  the  change  in  the  boundary: 

AK  ACT  t4>  provide  for  the  taking  of  certain  obserrations  preparatory  to  the  adjastment  of  the  north, 
em  boundary  line  of  the  State  of  Ohio. 

That  the  President  of  the  United  States  cause  to  be  ascertained,  by  accurate  obser- 
Tation,  the  latitude  and  longitude  of  the  southerly  extreme  of  Lake  Michigan;  and 
that  he  cause  to  be  asoertained,  by  like  observation,  the  point  on  the  Miami  of  tlie 
Lake  which  is  due  east  therefrom,  and  also  the  latitude  and  longitude  of  the  most 
northerly  rape  of  the  Miami  Bay;  also,  that  he  cause  to  be  ascertained,  with  all  prac- 
ticable accuracy,  the  latitude  and  longitude  of  the  most  southerly  point  in  tlie  northern 
boundary  line  of  the  United  States  in  Lake  Erie,  and  also  the  points  at  which  a  direct 
line  drawn  from  the  southerly  extreme  of  Lake  Michigan  to  the  most  southerly  point 
in  said  northern  boundary  line  of  the  Uuited  States  will  intersect  the  Miami  River 
and  Bi(y ;  and  also  that  he  cause  to  be  ascertained,  by  like  observation,  the  point  in 
the  Mississippi  which  is  due  west  from  the  southerly  extreme  of  Lake  Michigan ;  and 
that  the  said  observations  be  made  and  the  result  thereof  returned  to  the  proper 
Dex>artment  within  the  current  year.     (Twenty-second  Congress,  first  session,  1832.) 

AN  ACT  to  establish  the  northern  boundary  lino  of  the  State  of  Ohio,  and  to  provide  for  the  admis- 
sion of  the  State  of  Michigan  into  the  Union. 

The  northern  boundary  line  of  the  State  of  Ohio  shall  be  established  at  and  shall 
be  a  direct  line  drawn  from  the  southern  extremity  of  Lake  Michigan  to  the  most 
northerly  cape  of  the  Maumee  (Miami)  Bay  after  that  line,  so  drawn,  shall  intersect 
the  eastern  boundary  line  of  the  State  of  Indiana;  and  from  the  said  north  cape  of 
the  said  bay  northeast  to  the  boundary  line  between  the  United  States  and  the  prov- 
ince of  Upper  Canada,  in  Lake  Erie,  and  thence,  with  the  said  last- mentioned  line, 
to  its  intersection  with  the  western  line  of  the  State  of  Pennsylvania.  (Twenty- 
fourth  Congress,  first  session,  1836.) 

The  northern  boundary  was  originally  surveyed  in  1817.  The  west- 
ern boundary  was  surveyed  in  the  same  year  from  old  Fort  Recovery 
to  the  northwestern  corner.  South  of  Fort  Recovery  this  boundary 
was  surveyed  as  the  first  principal  meridian  of  the  General  Land 
Office. 

INDIANA. 

By  the  act  passed  in  the  year  1800,  to  take  effect  on  and  after  the  4th 
day  of  July  of  that  year,  the  Territory  Northwest  of  the  River  Oliio  was 
divided  into  two  parts,  tlie  eastern  part  to  retain  the  old  name,  t^d 
western  part  to  become  the  Territory  of  Indiana.  Digitized  by  vjv^vjvi^^ 
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Under  this  act  the  Territory  of  ludiaua  was  organized.  The  descrip- 
tion of  the  boundary  line  between  these  two  Territories  is  given  in  the 
following  act  establishing  them : 

That  from  and  after  the  fourth  day  of  July  next  all  that  part  of  the  territory'  of 
the  United  States  northwest  of  the  Ohio  River,  which  lies  to  the  westward  of  a  line 
beginning  at  the  Ohio,  opposite  to  the  month  of  Kentucky  River,  and  running  thence 
to  Fort  Recovery,  and  thence  north  until  it  shall  intersect  the  territorial  line  between 
the  United  States  and  Canada,  shall,  for  the  purpose  of  temporary  government,  con- 
stitute a  separate  Territory,  and  be  called  Indiana  Territory. 

Sec.  5.  That  whenever  that  part  of  the  territory  of  the  United  States  which  lies  to 
the  eastward  of  a  line  beginning  at  the  month  of  the  Great  Miami  River,  and  running 
thence  due  north  to  the  territorial  line  between  the  United  States  and  Canada,  shall 
be  erected  into  an  independent  State,  and  admitted  into  the  Union  on  an  equal  foot- 
ing with  the  original  States,  thenceforth  said  line  shall  become  and  remain  perma- 
nently the  boundary  line  between  such  State  and  the  Indiana  Territory,  anything  in 
this  act  contained  to  the  contrary  notwithstanding.     (Sixth  Congress,  first  session.) 

Ohio  was  admitted  in  1802.  Its  western  bonndary,  a  meridian  through 
the  month  of  the  Miami  Eiver,  left  a  narrow  strip  of  country  between 
Ohio  and  the  Territory  of  Indiana,  which  was  by  a  clause  in  the  enabling 
act  of  Ohio  added  to  Indiana  Territory.  The  foUowing  is  the  clause  in 
question : 

Sbc.  3.  AU  that  part  of  the  territory  of  the  United  States  northwest  of  the  river 
Ohio  heretofore  included  in  the  eastern  division  of  said  Territory,  and  not  included 
within  the  boundary  herein  prescribed  for  the  said  State,  is  hereby  attached  to  and 
made  a  part  of  the  Indiana  Territory. 

On  the  30th  of  June,  1806,  the  northern  portion  of  Indiana  Territory 
was  cut  off  and  organized  as  Michigan  Territory.  (For  the  divisional 
line  between  these,  see  Michigan,  p.  119.) 

On  March  1, 1809,  Indiana  Territory  was  divided,  and  the  western  por- 
tion of  it  organized  as  Illinois  Territory.  (For  a  description  of  the  divi- 
sional line  between  these  two  Territories,  see  Illinois,  p.  119.)  On  Decem- 
ber 11, 1816,  Indiana  was  admitted  as  a  State  with  the  limits  as  given 
in  the  following  extract  from  the  enabling  act,  which  have  not  since 
been  changed. 

AN  ACT  to  enable  the  people  of  the  Indiana  Territory  to  form  a  conatitntion  and  State  government 
and  for  the  admiaaion  of  auch  State  into  the  Union  on  an  eqaal  footing  with  the  original  States. 

The  said  State  shaU  consist  of  aU  the  territory  inclnded  within  the  following 
boundaries,  to  wit :  Bounded  on  the  east  by  the  meridian  line  which  forms  the  west- 
em  boundary  of  the  State  of  Ohio;  on  the  south  by  the  river  Ohio  from  the  moutli 
of  the  Great  Miami  Kiver  to  the  mouth  of  the  River  Wabash ;  on  the  west  by  a  line 
drawn  along  the  middle  of  the  Wabash  from  its  mouth  to  a  point  where  a  due  north 
line  drawn  from  the  town  of  Vmcennes  would  last  touch  the  northwestern  shore  of 
the  said  river;  and  from  thence  by  a  due  north  line,  until  the  same  shall  intersect  an 
east  and  west  line  drawn  through  a  point  10  miles  north  of  the  southern  extreme  of 
Lake  Michigan;  on  the  north  by  the  said  east  and  west  line  until  the  same  shall  in- 
tersect the  iirst-mentioned  meridian  line  which  forms  the  western  boundary  of  the 
State  of  Ohio.     (Fourteenth  Congress,  first  session.) 

The  north  boundary  of  Indiana  was  surveyed  and  marked  in  1827,  and 
its  west  boandary  by  a  joint  commission  of  the  two  States,  Indiana  and 
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iLi«aiois. 

lUinoiB  Territoiy,  originallj  part  of  the  Korthweat  Territory,  and^sub- 
seqnently  a  part  of  Indiana  Territory,  was  organized  on  March  1, 1809. 
The  following  clause  fttun  the  act  seiHiratiHi^  it  from  Indiana  Territory 
defines  its  boundary: 

JJX  ACT  for  diTidiag  the  IiidiMM  Tenitory  ini^Uro  "'irrmf'r'TrTirtT 

From  and  after  the  ftnt  day  of  Maroh  next,  all  that  part  of  the  Indiana  Territory 
which  lies  west  of  the  Wabash  River  and  a  direct  line  drawn  from  the  said  Wabash 
River,  and  Post  Yinoennes  due  north  to  the  territory  line  between  the  United  States 
and  Canada  shall,  for  the  purpose  of  temporary  govemment,  oonstitnte  a  separate 
Territory  and  be  called  Illinois.    (Tenth  Congress,  second  session.) 

On  December  3, 1818,  it  was  admitted  as  a  State,  with  its  present 
bonndaries.    The  enabling  act  defines  these  bonndaries  as  follows : 

AN  ACT  to  naUetlie  people  of  the  Ultnoli  Xeniteiyto  fbim  *  cwuttlnticni  sad  Stste^ov^PMneikt, 
mad  for  the  sdmiuion  at  rach  Stftte  Into  the  Union  on  an  equil  footing  with  the  originsl  Statee. 

The  said  State  shall  consist  of  all  the  territory  included  within  the  following 
boundaries,  to  wit:  Beginning  at  the  month  of  the  Wabash  Rirer;  thence  up  the 
same  and  with  the  line  t»f  Indiana  to  the  northwest  comer  of  said  State ;  thence  east 
with  the  line  of  the  came  State  to  the  middle  of  Lake  Michigan ;  thcnoe  north  along 
the  middle  of  said  lake  to  north  latitude  forty- two  degrees  thirty  minutes ;  thence 
west  to  the  middle  of  the  Mississippi  Riyer;  and  thence  down  along  the  middle  of 
that  river  to  its  confluence  with  the  Ohio  River;  and  thence  up  the  latter  rirer  along 
its  northwestern  shore  to  the  beginning.    (Fifteenth  Congress^  second  session.) 

The  northern  boundary  of  Illinois  was  run  and.marked  in  1832-^33. 

MIOHIOAlf. 

.Minhigan  was  organized  as  a  Territory  Jnne  30, 1805,  from  the  north- 
em  part  of  Indiana  Territory. 

The  f(dlowing  clause  from  the  act  dividing  Indiana  Territory  defines 
its  limits: 

From  and  alter  the  thixiieih  day  of  June  MOEt  all  that  part  of  the  Indiana  Tcfritory 
which  lies  aerth  of  a  line  drawn  east  from  the  sovihcrly  bend  or  extvsnie  of  Lake 
lliehigan,>«nt0  it  shall  intenect  Lake  Bcie,  aad  east  of  a  line  drawn  from  the  caid 
southerly  bead  through  the  middle  of  said  lake  to  its  northsfB  CKtremity ,  and  thence 
d«e  BOfth-to  the  norikhem  be«ndacy  of  the  United  States,  shall,  for  the  puffpoie  of 
tempojary  govemnieat»  constitute  a  separate  Territory,  and  be  caU«d  IlieblgaD. 
(Eighth  Congress,  second  session.) 

This  line  was  ran  and  marked  in  1827. 

The  enabling  act  for  Illinois^  passed  in  1818^  contained  a  provision 
transferring  to  the  Territory  of  Michigan  the  portion  of  the  Territory  of 
niiBois  not  included  in  the  State  of  that  name.  The  follomi^  is  the 
text  ^ttbe  claase referred  to: 

All  that  part  of  the  territory  of  the  United  States  lying  north  of  the  State  of  Indi- 
ana, and  which  was  included  in  the  former  Indiana  Territoiy,  together  witii  tbat^]>art 
oftbeflHnQia  Territory  which,  is  sitoated  north  of  aiid  not  included  within  the  bonnd- 
ittriMBspiMcrihed  by  thJAact,  to  the  State  thereby  authorized  .to  be  formed,  ahall  be, 
and  haneby  is,  attached  to  and  madea  part  of  the  Michigan  Territory,  from  and  after 
the  Ibrmation  of  the  said  State.  °  ^^^^^  ^^  ^  wi^g  l^. 
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In  1834  an  act  was  passed  extending  the  limits  of  the  Territory  of 
Michigan  to  the  Missouri  Biver. 
The  clause  of  this  act  relating  to  area  is  as  follows: 

AS  ACT  to  ftttMsh  the  territory  of  the  United  Statee  weet  of  the  Miuieaippi  Eivw  And  north  of  the 
state  of  MiBsouri  to  the  Territory  of  ICiohigin. 

All  that  part  of  the  territory  of  the  United  States  bounded  on  the  east  by  the  Mis- 
siBsippi  River,  on  the  sonth  by  the  State  of  Miseonri  and  a  line  drawn  dne  west  from 
the  northwest  corner  of  said  State  to  the  Missouri  River;  on  the  southwest  and  west 
by  the  Missouri  River  and  the  White  Earth  River,  falling  into  the  same;  and  on  the 
north  by  the  northern  boundary  of  the  United  States,  shall  be,  and  hereby  is,  for  the 
purpose  of  temporary  government,  attached  to  and  made  a  part  of  the  Territory  of 
Michigan. 

In  1836  Wisconsin  Territory  was  formed  from  that  part  of  Michigan 
Territory  lying  west  of  the  present  limits  of  the  State  of  that  name. 
(Vide  Wisconsin,  p.  121.) 

The  boundary  line  between  Michigan  and  Wisconsin,  between  the 
sources  of  Brule  and  Montreal  rivers,  was  ran  and  marked  in  1847. 

Eeduced  to  its  present  limits,  as  described  in  the  following  clause  from 
its  enabling  act,  Michigan  was  admitted  to  the  Union  January  26, 1837 : 

AN  ACT  to  provide  for  the  admiaaion  of  the  State  of  Miohigan  into  the  Union. 

Beginning  at  the  point  where  the  above-desoribed  northern  boundary  of  the  State 
of  Ohio  intersects  the  eastern  boundary  of  the  State  of  Indiana,  and  running  thence 
with  the  said  boundary  line  of  Ohio,  as  described  in  the  first  section  of  this  act,  until 
it  intersects  the  boundary  line  between  the  United  States  and  Canada  in  Lake  Erie; 
thence  with  the  said  boundary  line  between  the  United  States  and  Canada,  through 
the  Detroit  Biver,  Lake  Huron,  and  Lake  Superior,  to  a  point  where  the  said  line  last 
touches  Lake  Superior;  thence  in  a  direct  line  through  Lake  Superior  to  the  mouth 
of  the  Montreal  River;  thence  through  the  middle  of  the  main  channel  of  the  said 
river  Montreal  to  the  middle  of  the  Lake  of  the  Desert;  thence  in  a  direct  line  to  the 
nearest  headwater  of  the  Menomonee  River;  thence  through  the  middle  of  that  fork 
of  the  said  river  first  touched  by  the  said  line  to  the  main  channel  of  the  said  Me- 
nomonee River ;  thence  down  the  center  of  the  main  channel  of  the  same  to  the  center 
of  the  most  usual  ship  channel  of  tiie  Green  Bay  of  Lake  Michigan ;  thence  through 
the  center  of  the  most  usual  ship  channel  of  the  said  bay  to  the  middle  of  Lake  Mich- 
igan; thence  through  the  middle  of  Lake  Michigan  to  the  northern  boundary  of  the 
State  of  Indiana,  as  that  line  was  established  by  the  act  of  Congress  of  the  nineteenth 
of  April,  eighteen  hundred  and  sixteen ;  thence  due  east  with  the  north  boundary 
line  of  the  said  State  of  Indiana  to  the  northeast  corner  thereof;  and  thence  sonth 
with  the  east  boundary  line  of  Indiana  to  the  place  of  beginning.  (Twenty-fourth 
Congress,  first  session.) 

The  above  boundaries  remain  nnohanged. 

WISCONSIN. 

Wisconsin  was  organized  as  a  Territory  July  3, 1836.  As  originally 
constituted  its  area  comprised  all  that  part  of  the  former  Territory  of 
Michigan  which  lay  ontside  of  the  present  limits  of  the  State  of  Michi- 
gan«    The  limits  are  defined  in  the  act  for  its  organization  as  follows: 

Bounded  on  the  east  by  a  line  drawn  from  the  northeast  comer  of  the  State  of  Illi- 
nois, through  the  middle  of  Lake  Michigan,  to  a  point  in  the  middle  of  said  lake  and 
opposite  the  main  channel  of  Qreen  Bay,  and  through  said  channel  and  Oieen  Bay  to 
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the  mouth  of  the  Menomonee ;  thence  through  the  middle  of  the  main  channel  of  said 
river  to  that  head  of  said  river  nearest  to  the  Lake  of  the  Desert;  thence  in  a  direct 
line  to  the  middle  of  said  lake ;  thence  through  the  middle  of  the  main  channel  of  the 
Montreal  River  to  its  month ;  thence  with  a  direct  line  across  Lake  Sux»erior  to  where 
the  territorial  line  of  the  United  States  last  touches  said  lake  northwest;  thence  on 
the  north  with  the  said  territorial  line  to  the  White  Earth  River,  on  the  west  hy  a  line 
from  the  said  boundary  line  following  down  the  middle  of  the  main  ehaimel  of  White 
Earth  River  to  the  Missouri  River,  and  down  the  middle  of  the  main  ehaanel  of  the 
Missouri  River  to  a  point  due  west  from  the  northwest  oomer  of  the  Htate  of  Missouri, 
and  on  the  south  from  said  point  due  east  to  the  northwest  oomer  of  the  State  of 
Missouri ;  and  thence  with  the  boundaries  of  the  States  of  Missouri  and  Illinois  as 
already  fixed  by  acts  of  Congress.    (Twenty-fourth  Congress,  first  session.) 

In  1838  all  that  part  of  the  territory  lying  west  of  the  Mississippi  and 
a  line  drawn  dne  north  from  its  source  to  the  international  boundary — 
that  is,  all  that  part  which  was  originally  comprised  in  the  Lonisiana 
purchase — was  organized  as  the  Territory  of  Iowa.    (See  Iowa,  p.  123.) 

On  August  9, 1846,  an  enabling  act  for  Wisconsin  was  passed  giving 
the  boundaries  as  follows: 

Beginning  at  the  northeast  comer  of  the  State  of  Illinois,  that  is  to  say,  st  a  point 
in  the  center  of  Lake  Michigan  where  the  line  of  forty-two  degrees  and  thirty  minutes 
of  north  latitude  crosses  the  same;  thence  running  with  the  boundary  line  of  the 
State  of  Michigan,  through  Lake  Michigan,  Green  Bay,  to  the  mouth  of  the  Menomo- 
nee River;  thence  up  the  ehannel  of  said  river  to  the  Brule  River;  thenee  up  said 
last-mentioned  river  to  Lake  Brule ;  thence  along  the  soutiiem  shore  of  Lake  Brale  in 
a  direct  line  to  the  center  of  the  channel  between  Middle  and  Sooth  islands  in  the 
Lake  of  the  Desert;  thence  in  a  direct  line  to  the  headwaters  of  Montreal  River,  as 
marked  upon  the  survey  made  by  Captain  Cramm ;  thence  down  the  main  ehannel  of 
the  Montreal  River  to  the  middle  of  Lake  Superior ;  thence  through  the  center  of  Lake 
Superior  to  the  month  of  the  Saint  Louis  River;  thence  up  the  main  ehannel  of  said 
river  to  the  first  rapids  in  the  same,  above  the  Indian  village,  according  to  Nicollet's 
map ;  thence  due  south  to  the  main  branch  of  the  river  Saint  Oroix ;  thence  down  the 
middle  of  the  main  channel  of  said  river  to  the  Mississippi ;  thence  down  the  center 
of  the  main  channel  of  that  river  to  the  northwest  comer  of  the  State  of  Illinois; 
thence  dne  east  with  the  northern  boundary  of  the  State  of  Illinois  to  the  place  of 
beginning.    (Twenty-ninth  Congress,  first  session.) 

On  March  3, 1847,  a  supplementary  act  for  the  admission  of  Wiscon- 
sin was  passed  by  Congress,  in  which  the  west^n  boundary  of  the 
proiM>sed  State  was  changed  as  follows: 

That  the  assent  of  Congress  is  hereby  given  to  the  change  of  boundary  proposed  in 
the  fiiBt  article  of  said  constitution,  to  wit :  Leaving  the  boundary  line  preserihed  in 
the  act  of  Congress  entitled  ''An  act  to  enable  the  people  of  Wisconsin  Territory  to 
form  a  constitution  and  ^tate  government,  and  for  the  admission  of  such  State  into 
the  Union,"  at  the  first  rapids  in  the  river  St.  Louis;  thence  in  a  direct  line'South- 
wardly  to  a  point  fifteen  miles  east  of  the  most  easterly  point  of  Lake  St.  Croix; 
thence  due  south  to  the  main  channel  of  the  Mississippi  River  or  Lake  Pepin ;  thence 
dovirn  the  said  main  channel,  as  prescribed  in  said  act.  (Twenty-ninth  Congress,  sec- 
ond aeotion.) 

On  May  29, 1848,  Wisconsin  was  admitted  into  the  Union. 

The  boundary  between  this  State  and  Minnesota  from  Bt.  Louis  to 
St.  Oroix  Biver  was  surveyed  and  marked  in  1852,  under  the  General 
Ijand  Office. 
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MISSOURI. 

The  name  of  the  Territory  of  Louisiana  was  changed  in  1812  to  Mis- 
soariy  by  act  of  Congress.  At  that  time  the  Territory  comprised  all 
of  the  original  Louisiana  purchase,  excepting  the  State  of  Louisiana, 
which  had  been  formed  trom  it.  The  Territory  of  Arkansas,  with  limits 
very  similar  to  those  of  the  present  State,  was  formed  from  it  in  1819. 
On  August  10,1821,  the  State  of  Missouri  was  formed  and  admitted,  with 
limits,  excepting  as  to  the  northwest  corner,  the  same  as  at  present. 

Boundaries  are  defined  as  follows: 

Beginning  in  the  middle  of  the  Mississippi  River,  on  the  parallel  of  thirty-six 
degrees  of  north  latitude ;  thence  west  along  that  parallel  of  latitude  to  the  Saint 
Francois  River;  thence  up  and  following  the  course  of  that  river,  in  the  middle  of 
the  main  channel  thereof,  to  the  parallel  of  latitude  of  thirty-six  degrees  and  thirty 
minutes;  thence  west  along  the  same  to  a  point  where  the  said  parallel  is  intersected 
by  a  meridian  line  passing  through  the  middle  of  the  mouth  of  the  Kansas  River 
where  the  same  empties  into  the  Missouri  River;  thence  from  the  point  aforesaid 
north  along  the  said  meridian  line  to  the  intersection  of  the  parallel  of  latitude 
which  passes  through  the  rapids  of  the  river  Des  Moines,  making  the  said  line  to 
correspond  with  the  Indian  boundary  line;  thence  east  from  the  point  of  intersec- 
tion last  aforesaid  along  the  said  parallel  of  latitude  to  the  middle  of  the  channel  of 
the  main  fork  of  the  said  river  Des  Moines;  thence  down  and  along  the  middle 
of  the  main  channel  of  the  said  river  Dee  Moines  to  the  mouth  of  the  same  where  it 
empties  into  the  Missitoippi  River;  thence  due  east  to  the  middle  of  the  main  chan- 
nel of  the  Mississippi  River ;  thence  down  and  following  the  course  of  the  Missis- 
sippi River,  in  the  middle  of  the  main  channel  thereof,  to  the  place  of  beginning. 
(Sixteenth  Congress,  first  session.) 

In  1836  the  boundaries  were  extended  on  the  northwest  to  the  Mis- 
souri Biver,  as  described  in  the  following  act  of  the  legislature  amend- 
atory to  the  constitution  of  1820: 

That  the  boundary  of  the  State  be  so  altered  and  extended  as  to  include  all  that 
tract  of  land  lying  on  the  north  side  of  the  Missouri  River  and  west  of  the  present 
boundary  of  this  State,  so  that  the  same  shall  be  bounded  on  the  south  by  the  middle 
of  the  main  channel  of  the  Missouri  River  and  on  the  north  by  the  present  northern 
boundary  line  of  the  State,  as  established  by  the  constitution,  when  the  same  is  con- 
tinued in  aright  line  to  the  west,  or  to  include  so  much  of  said  tract  of  land  as  Con- 
gress may  assent. 

This  was  ratified  by  Congress  in  the  following  act: 

AN  ACT  to  extend  the  western  boundary  of  the  State  of  Mlssoari  to  tbe  Mieeouri  River. 

That  when  the  Indian  title  to  all  the  lands  lying  between  the  State  of  Missouri  and 
the  Missouri  River  shall  be  extinguished,  the  jurisdiction  over  said  lands  shall  be 
hereby  ceded  to  the  State  of  Missouri,  and  the  webtern  boundary  of  said  State  shall 
be  then  extended  to  the  Missouri  Hiver.     (Twenty- fourth  Congress,  Hrst  session.) 

The  north  boundary  of  Missouri  was  surveyed  and  marked  in  part 
in  1816,  and  the  remainder  in  1850,  under  the  General  Land  Office. 

The  western  boundary  was  run  and  marked,  from  the  mouth  of 
Kansas  River  to  the  southwestern  corner  of  the  State,  in  1823. 

The  territory  remaining  after  the  formation  of  the  State  bore  the 
name  of  Missouri  for  many  years  thereafter.    Meanwhile,  however^  it 
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was  reduced  by  the  formation  of  several  Territories  which  were  carved 
firoin  its  area.  In  18M  the  part  north  of  the  State  of  Missouri  and  east 
of  Missoari  and  White  Earth  rivers  was  annexed  to  the  Territory  of 
Michigan.  (For  further  history  of  this  portion,  vide  Michigan,  p.  119; 
Iowa,  below;  Minnesota,  p.  124;  and  Dakota,  p.  127.)  In  1854  Kansas 
and  Nelnraska  Territories  were  formed,  absorbing  the  remainder.  ( Vide 
Kansas,  p.  125,  and  ^Nebraska,  p.  126.) 

The  following  are  the  boandaries  of  Missouri  as  at  present  established : 
The  east  boundary  is  the  mid-channel  of  the  Mississippi  Biver  fh)m  the 
mouth  of  the  Des  Moines  to  its  point  of  intersection  with  the  thirty- 
sixth  parallel  of  latitude;  the  south  boundary  begins  at  the  latter  point 
and  runs  west  on  the  parallel  of  36  degrees  of  latitude  to  the  Saint 
Francis  Biver,  thence  up  the  mid-channel  of  that  river  to  tbe  i>arrilel 
of  latitude  30^  3(K,  thence  west  on  that  parallel  to  its  intersection  by  a 
meridian  passing  through  the  middle  of  the  mouth  of  the  Kansas  Biver; 
the  west  boundary  is  the  last-mentioned  meridian  as  far  north  as  the 
month  of  the  Kansas  Biver,  thence  it  follows  northwestward  the  mid- 
channel  of  tbe  Missouri  Biver  to  tbe  parallel  of  latitude  passing  through 
the  rapids  of  Des  Moines  Biver,  which  is  approximately  the  parallel  of 
40^  35';  the  north  boundary  is  the  last-meutioned  parallel  as  far  east 
as  its  point  of  intersection  with  the  Des  Moines  Biver,  whence  it  follows 
the  mid-channel  of  the  Des  Moines  Biver  southward  to  its  mouth. 

IOWA. 

Iowa  was  organized  as  a  Territory  on  July  3, 1838,  being  formed  f)rom 
a  portion  of  Wisconsin  Territory.  The  limits  were  defined  as  follows 
in  the  act  creating  it: 

AU  that  part  of  the  present  Territory  of  Wisoonflhi  which  lies  west  of  the  Mississippi 
BiTor  and  west  of  the  line  drawn  due  north  from  the  headwaters  or  sonroes  of  the 
Hisaiseippi  to  the  Territorial  line.  (Twenty-fifth  Congress,  second  session.  SeeWia- 
oonsin,  p.  115.) 

The  following  clause  from  an  act  passed  in  1839  is  supplementary  to 
the  above  aot: 

AN  ACT  to  define  and  establish  the  eastern  boondary  line  of  the  Territory  of  Iowa. 

That  the  middle  or  centre  of  the  main  channel  of  the  rlTcr  Missiasippi  sliall  he 
deemed,  and  is  hexeby  declared,  to  be  the  eastern  boundary  line  of  the  Territory  of 
lowa^so  far  or  to  aaoh  extent  as  the  said  Territory  is  bounded  eastwardly  by  or  upon 
said  river.    (Tweaty^Afth  Congressy  third  session.) 

Iowa  was  admitted  to  the  Union  on  March  3, 1845.  As  originally 
constituted  the  limits  of  the  State  were  quite  different  from  those  which 
it  has  at  present; 

The  following  extract  from  the  enabling  act  gives  the  original  limits: 

That  the  following  shall  be  the  boondaries  of  the  said  State  of  lowai  to  wit: 
Beginning  at  the  month  of  the  Des  Moines  Riyer  at  the  middle  of  the  Mississippi ; 
thence  by  the  middle  of  the  channel  of  that  river  to  a  parallel  of  latitude  passing 
through  the  month  of  the  Manksto,  or  Bine  Earth  River;  thence  west  along  the 
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said  parallel  of  latitude  to  a  point  where  it  is  intersected  by  a  meridiao  line,  aeyen- 
teen  degrees  and  thirty  minutes  west  of  the  meridian  of  Washington  City ;  thenoe 
due  south  to  the  northern  boundary  line  of  the  State  of  Missouri ;  thenoe  eastwardly 
following  that  boundary  to  the  point  at  which  the  same  intersects  the  Des  Moines 
River;  thence  by  the  middle  of  the  channel  of  that  river  to  the  place  of  beginning. 
(Twenty-eighth  Congress,  second  session.) 

On  December  28, 1846,  an  act  was  passed  changing  the  bonndaries 
of  the  State  and  giving  it  its  present  limits. 

The  following  extract  from  the  act  defines  the  boundaries  as  at  pres- 
ent constitated: 

Beginning  in  the  middle  of  the  main  channel  of  the  Mississippi  River,  at  a  point 
due  east  of  the  middle  of  the  mouth  of  the  main  channel  of  the  Des  Moines  River; 
thenoe  up  the  middle  of  the  main  channel  of  the  said  Des  Moines  River  to  a  point 
on  said  river  where  the  northern  boundary  line  of  the  State  of  Missouri,  as  estab- 
lished by  the  constitution  of  that  State,  adopted  June  twelfth,  eighteen  hundred 
and  twenty,  crosses  the  said  middle  of  the  main  channel  of  the  said  Des  Moines 
River;  thence  westwardly  along  the  said  northern  boundary  line  of  the  State  of  Mis- 
souri, as  established  at  the  time  aforesaid,  until  an  extension  of  said  line  intersect 
the  middle  of  the  main  channel  of  the  Missouri  River,  to  a  point  opposite  the  middle 
of  the  main  channel  of  the  Big  Sioux:  River,  according  to  Nicollet's  map ;  thence  up 
the  main  channel  of  the  said  Big  Sioux  River,  according  to  said  map,  until  it  is 
intersected  by  the  parallel  of  forty-three  degrees  and  thirty  minutes  north  latitude; 
thence  east  along  said  parallel  of  forty-three  degrees  and  thirty  minutes,  until  said 
parallel  intersect  the  middle  of  the  Inain  channel  of  the  Mississippi  River;  thence 
down  the  middle  of  the  main  channel  of  said  Mississippi  River  to  the  plaoe  of 
beginning. 

Its  northern  boundary  was  surveyed  and  marked  in  1852,  under  the 
General  Land  Oifice. 

MINNESOTA. 

The  Territory  of  Minnesota  was  organized  on  March  3,  1849,  and 
originally  comprised  the  portion  of  the  former  Territory  of  Iowa,  out- 
side of  the  limits  of  the  present  State  of  Iowa,  extending  east  to  the 
west  boundary  line  of  Wisconsin.  The  terms  of  the  act  creating  this 
Territory,  so  far  as  they  relate  to  its  boundary,  are  as  follows: 

All  that  part  of  the  territory  of  the  United  States  which  lies  within  the  following 
limits,  to  wit:  Beginning  in  the  Mississippi  River,  at  the  point  where  the  line  of 
forty-three  degrees  and  thirty  minutes  of  north  latitude  crosses  the  same ;  thenoe 
running  due  west  on  said  line,  which  is  the  northern  boundary  of  the  State  of  Iowa, 
to  the  northwest  comer  of  the  said  State  of  Iowa;  thence  southerly  along  the  west- 
em  boundary  of  said  State  to  the  point  where  said  boundary  strikes  the  Missouri 
River;  thence  up  the  middle  of  the  main  channel  of  the  Missouri  River  to  the  month 
of  the  White  Earth  River;  thence  up  the  middle  of  the  main  channel  of  the  White 
Earth  River  to  the  boundary  line  between  the  possessions  of  the  United  States  and 
Great  Britain  to  Lake  Superior ;  thence  along  the  western  boundary  line  of  said  State 
of  Wisconsin  to  the  Mississippi  River;  thence  down  the  main  channel  of  said  river  to 
the  place  of  beginning.    (Thirtieth  Congress,  second  session. ) 

Minnesota  was  admitted  as  a  State  on  May  11, 1858,  with  the  same 
boundaries  which  it  has  at  present.  These  are  given  in  the  enabling 
act  as  follows: 

Beginning  at  the  point  in  the  center  of  the  main  channel  of  the  Red  River  of  the 
North  where  the  boundary  line  between  the  United  States  and  the  British  Possessions 
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crosses  the  same;  tbeace  up  the  main  uhauuel  of  said  river  to  that  of  the  Bois  des 
Sioux  River ;  thence  up  the  main  channel  of  said  river  to  Lake  Traverse ;  thence  up 
the  center  of  said  lake  to  the  southern  extremity  thereof;  thence  in  a  direct  line  to 
the  head  of  Big  Stone  Lake ;  thence  through  its  center  to  its  outlet ;  thence  by  a  due 
south  line  to  the  north  line  of  the  State  of  Iowa;  thence  east  along  the  northern 
boundary  of  said  State  to  the  main  channel  of  the  Mississippi  River ;  thence  up  the 
main  channel  of  said  river,  and  following  the  boundary  line  of  the  State  of  Wiscon- 
sin until  the  same  intersects  the  Saint  Louis  River;  thence  down  said  river  to  and 
through  Lake  Superior,  on  the  boundary  line  of  Wisconsin  and  Michigan,  until  it 
intersects  the  dividing  line  between  the  United  States  and  the  British  Possessions; 
thence  up  Pigeon  River,  and  following  said  dividing  line,  to  the  place  of  beginning. 

The  western  boundary  line,  from  Big  Sioaz  Elver  to  Minnesota  River, 
was  surveyed  and  marked  in  1859-60,  under  the  General  Land  Office. 

KANSAS. 

The  Territory  of  Kansas  was  organized  on  May  30, 1854,  from  a  part 
of  Missouri  Territory.  The  following  clause  from  the  act  of  organiza- 
tion defines  its  limits : 

SscTiON  19.  All  that  part  of  the  territory  of  the  United  States  included  within  the 
following  liniitS;  except  snch  portions  thereof  as  are  hereinafter  expressly  exempted 
from  the  operations  of  this  act,  to  wit :  Beginning  at  a  point  on  the  western  honudary 
of  the  State  of  Missonri,  where  the  thirty-seventh  parallel  of  north  latitude  crosses 
the  same ;  thence  west  on  said  parallel  to  the  eastern  honndary  of  New  Mexico ;  thence 
north  on  said  honndary  to  latitude  thirty-eight;  thence  following  said  boundary 
westward  to  the  east  boundary  of  the  Territory  of  Utah,  on  the  summit  of  the  Rooky 
Mountains;  thence  northward  on  said  summit  to  the  fortieth  parallel  of  latitude ; 
thence  east  on  said  parallel  to  the  western  boandary  of  the  State  of  Missouri ;  thence 
south  with  the  western  boundary  of  said  State  to  the  place  of  beginning,  be,  and  the 
same  is  hereby,  created  into  a  temporary  government  by  the  name  of  the  Territory 
of  Kansas. 

A  portion  of  this  Territory  was  given  up  to  Colorado  at  the  time  of 
its  formation  in  1861.    ( Vid€  Colorado,  p.  130.) 

Kansas  was  admitted  into  the  Union  on  January  29, 1861,  with  its 
present  boundaries^  which  are  thus  defined  in  the  enabling  act: 

The  said  State  shall  consist  of  all  the  territory  included  within  the  following 
boundaries,  to  wit:  Beginning  at  a  point  on  the  western  boundary  of  the  State  of 
Missouri  where  the  thirty-seventh  paraUel  of  north  latitude  crosses  the  same ;  thence 
west  on  said  parallel  to  the  twenty-fifth  meridian  of  longitude  west  from  Washing- 
ton ;  thence  north  on  said  meridian  to  the  fortieth  parallel  of  latitude ;  thence  east 
on  said  parallel  to  the  western  boundary  of  the  State  of  Missouri ;  tbence  south  with 
the  western  boundary  of  said  State  to  the  place  of  beginning. 

The  south  boundary  was  surveyed  and  marked  by  Col.  J.  E.  Johnston, 
in  1857.  This  line  was  subsequently  retraced  and  re-marked  by  deputy 
surveyors,  in  the  extension  of  the  public  land  surveys.  The  western 
boundary  was  surveyed  in  1872,  under  the  General  Land  Office. 

The  north  boundary,  which  is  the  base  line  for  the  sixth  principal 
meridian,  was  run  by  deputy  surveyors  of  tbe  General  Land  OfiQce, 
1855-59,  the  initial  point,  on  the  Missouri  river,  having  been  determined 
by  Gapt.  Lee,  IT.  S.  topographical  engineer. 
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NEBRASKA. 

The  Territory  of  Nebraska  was  formed  on  May  30,  1854,  from  the 
northwestern  part  of  Missouri  Territory.  Its  limits,  as  originally 
constitnted,  are  defined  as  follows  in  the  act  of  organization : 

Beginning  at  a  point  in  the  Miseoari  River  where  the  fortieth  parallel  of  north 
latitude  croasee  the  same;  thence  west  on  said  parallel  to  the  east  honndary  of  the 
Territory  of  Utah,  on  the  summit  of  the  Rocky  Mountains ;  thence  on  said  summit 
northward  to  the  forty-ninth  paraUel  of  north  latitude ;  thence  east  on  said  parallel 
to  the  western  boundary  of  the  Territory  of  Minnesota;  thence  southward  on  said 
boundary  to  the  Missouri  River;  thence  down  the  main  channel  of  said  river  to  the 
place  of  beginning,  be,  and  the  same  is  hereby,  created  into  a  temporary  government 
by  the  name  of  the  Territory  of  Nebraska.     (Thirty-third  Congress,  first  session.) 

This  area  was  reduced  in  1861  by  the  formation  of  the  Territories  of 
Colorado  and  Dakota.    ( Vide  Colorado,  p.  130,  and  Dakota,  p.  127.) 
The  State  of  l^ebraska  was  admitted  on  March  1, 1867. 
Its  limits  are  defined  as  follows  in  the  enabling  act: 

That  the  said  State  of  Nebraska  shall  consist  of  all  the  territory  included  within 
the  following  boundaries,  to  wit :  Commencing  at  a  point  formed  by  the  intersection 
of  the  western  boundary  of  the  State  of  Missouri  with  the  fortieth  degree  of  north 
latitude ;  extending  thence  due  west  along  said  fortieth  degree  of  north  latitude  to 
a  point  formed  by  its  intersection  with  the  twenty-fifth  degree  of  longitude  west 
from  Washington ;  thence  north  along  said  twenty-fifth  degree  of  longitude  to  a 
point  formed  by  its  intersection  with  the  forty-first  degree  of  north  latitude;  thence 
west  along  said  forty- first  degree  of  north  latitude  to  a  point  formed  by  its  intersec- 
tion with  the  twenty-seventh  degree  of  longitude  west  ftom  Washington ;  thence 
north  along  said  twenty-seventh  degree  of  west  longitude  to  a  point  formed  by 
its  intersection  with  the  forty- third  degree  of  north  latitude ;  thence  east  along 
said  forty-third  degree  of  north  latitude  to  the  Keyapaha  River;  thence  down  the 
middle  of  the  channel  of  said  river,  with  its  meanderings,  to  its  junction  with  the 
Niobrara  River;  thence  down  the  middle  of  the  channel  of  said  Niobrara  River,  and 
following  the  meanderings  thereof,  to  its  junction  with  the  Missouri  River;  thence 
down  the  middle  of  the  channel  of  said  Missouri  River,  and  following  the  meander- 
ings thereofi  to  the  place  of  beginning.     (Thirty-eighth  Congress,  first  session.) 

In  1870  an  act  was  passed  to  redefine  a  portion  of  the  boundary 
between  Nebraska  and  the  Territory  of  Dakota,  the  pertinent  portion 
of  which  is  as  follows: 

That  so  soon  as  the  State  of  Nebraska,  through  her  legislature,  has  given  her 
consent  thereto,  the  center  of  the  main  channel  of  the  Missouri  River  shall  be  the 
boundary  line  between  the  State  of  Nebraska  and  Territory  of  Dakota,  between  the 
following  points,  to  wit :  Commencing  at  a  point  in  the  center  of  said  main  channel, 
north  of  the  west  line  of  section  twenty-four  in  township  twenty-nioe  north,  of 
range  eight  east  of  the  sixth  principal  meridian,  and  running  along  the  same  to  a 
point  west  of  the  most  northerly  portion  of  fractional  section  seventeen,  of  township 
twenty-nine  north,  of  range  nine  east  of  said  meridian,  in  the  State  of  Nebraska,  as 
meandered  and  shown  by  the  plats  and  surveys  of  said  sections  originally  made  and 
now  on  file  in  the  General  Land  Office.    (Forty-first  Congress,  second  session.) 

The  west  boundary  on  the  twenty-fifth  degree  of  longitnde  west  of 
Washington,  between  latitudes  40^  and  41^,  the  soath  boundary  on 
the  forty-first  parallel  from  the  twenty-fifth  degree  of  longitude  to  the 
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tweDty-seventh  degree,  and  the  west  bonndaiy  on  the  twenty-seventh 
degree  of  longitade,  between  the  forty-first  degree  and  the  forty-tiiird 
degree,  were  surveyed  and  marked  in  1869,  under  the  General  Land 
Office. 

In  1882  an  act  was  passed  transferring  to  this  State  from  Dakota  a 
small  area  lying  between  the  Keyapaha  Biver  and  the  forty-third  par- 
allel of  latitude.    The  following  is  the  act  in  question : 

BeUmMoM,  •  *  •  That  the  northern  boundftry  of  the  Stftte  of  NebxMk*  ahaU 
be,  and  hereby  is,  subject  to  the  proYisioiia  heieinafler  contained,  extended  so  as  to 
inolade  all  that  portion  of  the  Territory  of  Dakota  lying  soath  of  the  forty-third 
parallel  of  north  latitude  and  east  of  the  Keyapaha  Biver  and  west  of  the  main 
channel  of  the  Missouri  RiTer.    (Forty-eeTenth  Congress,  first  session.) 

The  north  boundary,  from  the  Keyapaha  Biver  westward,  was  sur- 
veyed in  1873.  In  1893  the  part  of  this  boundary  east  of  Keyapaha 
Biver  was  surveyed  and  the  remainder  resurveyed.  All  this  was  done 
under  the  General  Land  Office. 

NOBTH  DAXOTA  A10>  SOdTH  DAKOTA. 

The  Territory  of  Dakota  was  organized  on  March  2, 1861,  flrom  parts 
of  Minnesota  and  Nebraska  Territories.  The  following  fr^m  the  act  of 
organization  defines  its  original  limits: 

AU  th*t  part  of  the  tenritory  of  the  United  States  included  within  the  following 
limits,  namely:  Commeneing  at  a  point  in  the  main  channel  of  the  Bed  River  of  the 
North  where  the  forty-ninth  degree  of  north  latitude  crosses  the  same ;  thence  np 
the  main  channel  of  the  same  and  along  the  boundary  of  the  State  of  Minnesota  to 
Big  Stone  Lake;  thence  along  the  boundary  line  of  the  said  State  of  Minnesota  to 
the  Iowa  line;  thence  along  the  boundary  line  of  the  State  of  Iowa  to  the  point  of 
intersection  between  the  Big  Sioux  and  Missouri  rivers;  thenoe  npthe  Missoari 
River  and  along  the  boundary  line  of  the  Territory  of  Nebraska  to  the  mouth  of  the 
Niobrara  or  Running  Water  River;  thence  following  up  the  same,  in  the  middle  of 
the  main  channel  thereof,  to  the  mouth  of  the  Keyapaha  or  Turtle  HiU  River;  thence 
up  said  river  to  the  forty-third  parallel  of  north  latitude;  thence  due  west  to  the 
present  boundary  of  the  Territory  ot  Washington ;  thence  along  the  boundary  line 
of  Washington  Territory  to  the  forty-ninth  degree  of  north  latitude;  thence  east 
along  said  forty-ninth  degree  of  north  latitude  to  the  place  of  beginning,  be,  and  the 
oame  is  hereby,  organized  into  a  temporary  government  by  the  name  of  the  Territory 
of  Dakota.    (Thirty-sixth  Congress,  second  session.) 

In  1863  the  Territory  of  Idaho  was  formed,  its  area  having  been 
taken  from  Washington,  Dakota,  and  Nebraska.  ( Vide  Idaho,  p.  134,) 
In  1882  a  small  area  was  transferred  to  Nebraska.  ( Vide  Nebraska, 
above.) 

In  1877  that  part  of  the  west  bonndary  between  latitudes  43^  and 
45^  was  surveyed  and  marked,  under  the  General  Land  Office. 

On  November  2,  1889,  the  Territory  of  Dakota  was  divided  into 
North  and  South  Dakota,  and  each  was  admitted  as  a  State.  The  fol- 
lowing extract  from  the  enabling  act  defines  the  boundary  between 
these  States: 

The  area  comprising  the  Territory  of  Dakota  shall  *"  *-  *  be  divided  on  the 
line  of  the  seventh  standard  parallel  produced  dae  west  to  the  western  boundary 
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Tbe  booBdary  line  between  the  two  States  was  surveyed  in  1801-92, 
under  tbe  General  Land  Office. 

OKLAHOMA. 

The  Territory  of  Oklahoma  was  organized  under  an  act  passed  May 
2j  1890)  from  the  western  part  of  the  Indian  Territory.  Its  limits  as 
origin^y  constituted  were  as  is  set  forth  in  the  following  act: 

Be  a  maeitd  h^  ike  8mmie  and  S&ubb  of  B€pre$$fntaHve8  of  the.  United  States  of  America 
in  Congreee  aeeemhled,  Ssc.  1.  That  all  that  portion  of  the  United  States  now  known 
as  the  Indian  Territory,  ezoept  so  mach  of  the  same  as  is  actually  occupied  by  tbe 
Ffye  Civilized  Tribea,  and  tbe  Indian  tribes  within  the  Quapaw  Indian  Agency,  and 
except  the  nnoecnpied  part  of  the  Cherokee  Outlet,  together  with  that  portion  of  the 
United  States  known  as  the  Pablio  Land  Strip,  is  hereby  erected  into  a  temporary 
goYfimment  by  the  name  of  the  Territory  of  Oklahoma.  The  portion  of  the  Indian 
Territory  included  in  said  Territory  of  Oklahoma  is  bounded  by  a  line  drawn  as  fol- 
lows: Commencing  at  a  point  where  the  ninety -eighth  meridian  crosses  the  Red 
Biyer;  thenoe  by  said  meridian  to  the  point  where  it  crosses  the  Canadian  RiTor; 
thence  along  said  river  to  the  west  line  of  the  Seminole  country ;  thenoe  along  said 
line  to  the  north  fork  of  the  Canadian  River;  thenoe  down  said  river  to  the  west  line 
of  the  Creek  eoantry ;  thenee  along  said  line  to  the  northwest  comer  of  the  Creek 
country;  thence  along  the  north  line  of  the  Creek  country  to  the  ninety-sixth  merid- 
ian; thence  northward  by  said  meridian  to  the  southern  boundary  line  of  Kansas; 
thenoe  west  along  said  line  to  the  Arkansas  River;  thence  down  said  river  to  the 
north  line  of  the  land  oooapied  by  the  Ponca  tribe  of  Indians,  fkom  which  point  the 
line  mns  so  as  to  include  all  the  lands  occupied  by  the  Ponca,  Tonkawa,  Otoe  and 
Missooiia,  and  the  Pawnee  tribes  of  Indians  until  it  strikes  the  south  line  of  the 
Cherokee  Outlet,  which  it  foUows  westward  to  the  east  line  of  the  State  of  Texas; 
thenoe  by  the  boundary  line  of  the  State  of  Texas  to  the  point  of  beginning.  The 
Publie  Land  Strip  which  is  included  in  said  Territory  of  Oklahoma  is  bounded  east 
by  the  one  hondredth  meridian,  sonth  by  Texas,  west  by  New  Mexico,  north  by  Col- 
orado and  Kansas.  Whenever  the  interest  of  the  Cherokee  Indians  in  the  land 
known  as  the  Cherokee  Outlet  shall  have  been  extinguished  and  the  President  shall 
make  proelamation  thereof,  said  outlet  shall  thoreupon  and  without  further  legisla- 
tion become  a  part  of  the  Territory  of  Oklahoma.  Any  other  lands  within  the  Indian 
Territory  not  embraced  within  these  boundaries  shall  hereafter  become  a  part  of  the 
Territory  of  Oklahoma  whenever  the  Indian  nation  or  tribe  owning  such  lands  shall 
signify  to  the  President  of  the  United  States  in  legal  manner  its  assent  that  saoh 
lands  shall  so  become  a  part  of  said  Territory  of  Oklahoma,  and  the  President  shall 
thereupon  make  proclamation  to  that  effect. 

The  lands  embraced  within  the  limits  above  set  forth  comprised  the 
present  Territory  of  Oklahoma,  mth  the  exception  of  an  area  on  the 
north  known  as  the  Cherokee  Strip,  and  provision  was  made  for  its 
incorporation,  withoat  additional  legislation,  within  the  Territory  when- 
ever the  Indian  title  to  it  shonld  be  extinguished.  This  was  done  and 
the  strip  was  added  to  the  Territory  by  proclamation  of  the  President, 
issaed  in  September,  1803,  giving  Oklahoma  its  present  limits.  These 
differ  from  those  above  set  forth  only  in  a  part  of  the  northern  bound- 
ary,  which  now  corresponds  with  the  south  boundary  of  Kansas  from 
the  ninety-sizth  meridian  west 
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MONTANA. 

The  Territory  of  Montana  was  organized  May  26, 1864,  from  a  portion 
of  Idaho.  Its  limits,  which  have  been  changed  bat  slightly,  are  given 
in  the  following  extract  from  the  organizing  act: 

That  aU  that  part  of  the  territory  of  the  United  States  included  within  the  limits 
to  wit :  Commencing  at  a  point  formed  by  the  intersection  of  the  twenty -seventh 
degree  of  longitude  west  from  Washington  with  the  forty-fifth  degree  of  north  lati- 
tude; thenoe  due  west  on  said  forty- fifth  degree  of  latitude  to  a  point  formed  by  its 
intersection  with  the  thirty- foarth  degree  of  longitude  west  from  Wash  ington ;  thence 
due  south  along  said  thirty-fourth  degree  of  longitude  to  its  intersection  with  the 
forty-fourth  degree  and  thirty  minutes  of  north  latitude;  thence  due  west  along  said 
forty-fourth  degree  and  thirty  minutes  of  north  latitude  to  a  point  formed  by  its 
intersection  with  the  crest  of  the  Rocky  Mountains ;  thence  following  the  crest  of 
the  Rocky  Mountains  northward  till  its  intersection  with  the  Bitter  Root  Mountains; 
thence  northward  along  the  crest  of  said  Bitter  Root  Mountains  to  its  intersection 
with  the  thirty-ninth  degree  of  longitude  west  from  Washington ;  thence  along  said 
thirty-ninth  degree  of  longitude  northward  to  the  boundary  line  of  the  British  pos- 
sessions; thence  eastward  along  said  boundary  line  to  the  twenty-seventh  degree  of 
longitude  west  from  Washington;  thence  southward  along  said  twenty-seventh 
degree  of  longitude  to  the  place  of  beginning,  be,  and  the  same  is  hereby,  created 
into  a  temporary  government  by  the  name  of  the  Territory  of  Montana.  (Thirty- 
eighth  Congress,  first  session. ) 

In  1873  Congress,  nnder  the  erroneous  impression  that  a  portion  of 
Dakota  remained  west  of  Wyoming,  and  adjoining  Montana,  passed  an 
act  to  attach  it  to  Montana.  As,  however,  no  such  detached  area  could 
by  any  possibility  have  existed,  the  compilers  of  the  Eevised  Statutes 
sought  to  give  the  act  eflfect  by  shifting  a  portion  of  the  southern  bound- 
ary of  Montana  from  the  parallel  of  44^  30'  to  the  continental  water- 
shed, thereby  reducing  Montana's  ares^  The  following  is  the  act 
referred  to: 

AN  ACT  to  readjust  the  western  boundary  of  Dakota  Territory. 

That  all  that  portion  of  Dakota  Territory  lying  west  of  the  one  hundred  and  elev- 
enth meridian  of  longitude  which,  by  an  erroneous  definition  of  the  boundaries  of 
said  Territory  by  a  former  act  of  Congress,  remains  detached  and  distant  from  Dakota 
proper  some  two  hundred  miles,  be,  and  the  same  is  hereby,  attached  to  the  adjoining 
territory  of  Montana.     (Forty-second  Congress,  third  session.) 

The  boundaries  of  Montana  are  as  follows:  Beginning  at  the  inter- 
section of  the  twenty-seventh  meridian  of  longitude  with  the  boundary 
line  between  the  United  States  and  the  British  possessions,  it  follows 
said  meridian  south  to  the  forty-fifth  parallel  of  latitude,  thence  west 
on  this  parallel  to  the  thirty-fourth  meridian,  south  on  the  thirty-fourth 
meridian  to  the  point  where  that  meridian  intersects  the  continental 
watershed,  thence  westward  and  northwestward,  following  the  line  of 
the  continental  watershed  and  the  summit  of  the  Bitter  Boot  range, 
to  its  intersection  with  the  thirty -ninth  meridian;  thence  north  on  the 
thirty-ninth  meridian  to  the  boundary  line  between  the  United  States 
and  British  possessions  and  east  on  that  boundary  line  to  the  point  of 
beginning. 
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The  east  boundary  of  Montana  was  surveyed  and  marked  in  ltS85, 
and  the  south  boundary  in  1879-80,  under  the  General  Land  Office. 
That  portion  of  the  west  boundary  between  the  crest  of  the  Bitterroot 
Mountains  and  the  Canada  line  was  surveyed  and  marked  in  1898-99, 
under  the  United  States  Greological  Survey. 

Montana  was  admitted  as  a  State  ou  November  8, 1889,  with  tlie 
above  boundaries. 

WYOMING. 

Wyoming  was  organized  as  a  Territory  on  July  26, 1868,  from  an 
area  previously  comprised  in  the  Territory  of  Idaho.  Its  limits,  wbicli 
are  the  same  as  originally  constituted,  are  defined  in  the  followiu^^ 
clause  from  the  act  creating  the  Territory : 

That  all  that  part  of  the  United  States  described  as  follows :  Commencing  at  the 
intersection  of  the  twenty-seventh  meridian  of  longitude  west  firom  Washington 
with  the  forty -fifth  degree  of  north  latitude,  and  running  thence  west  to  the  thirty- 
fourth  meridian  of  west  longitude,  thence  south  to  the  forty-first  degree  of  north 
latitude,  thence  east  to  the  twenty-seventh  meridian  of  west  longitude,  and  thenro 
north  to  the  place  of  beginning,  be,  and  the  same  is  hereby,  organized  into  a  tempo- 
rary government  by  the  name  of  the  Territory  of  Wyoming.  (Fortieth  Congress, 
second  session.) 

Wyoming  was  admitted  as  a  State  on  July  10, 1890,  with  the  above 
boundaries. 

The  south  and  west  boundaries  were  surveyed  and  marked  in  1873, 
under  the  General  Land  Office. 

COLORADO. 

Colorado  was  organized  as  a  Territory  on  February  28, 1861,  with 
the  limits  which  it  has  at  present,  being  made  from  portions  of  Utah, 
New  Mexico,  Kansas,  and  Nebraska. 

On  August  1, 1876,  it  was  admitted  as  a  State. 

The  following  clause  firom  the  enabling  act  gives  its  limits: 

AK  ACT  to  enable  the  people  of  Colomdo  to  form  a  oonstitution  and  State  govenimeut,  and  for  the 
admlBaion  of  snch  State  into  the  Union  on  an  eqnal  footing  vith  the  original  States. 

Sac.  2.  That  the  said  State  of  Colorado  shall  consist  of  all  the  territory  included 
within  the  following  bonndaries,  to- wit :  Commencing  at  apoint  formed  by  the  inter- 
section of  the  thirty -seventh  degree  of  north  latitude  with  the  twenty-fifth  degree  of 
longitude  west  f^om  Washington ;  extending  thence  due  west  along  said  thirty-sev- 
enth degree  of  north  latitude  to  a  point  formed  by  its  intersection  with  the  thirty- 
second  degree  of  longitude  west  from  Washington ;  thence  due  north  along  said 
thirty-second  degree  of  west  longitude  to  a  point  formed  by  its  intersection  with  the 
forty-first  degree  of  north  latitude ;  thence  due  east  along  said  forty-first  degree  of 
north  latitude  to  a  point  formed  by  its  intersection  with  the  twenty-fifth  degree  of 
longitude  west  f^m  Washington ;  thence  due  south  along  said  twenty-fifth  degree 
of  west  longitude.    (Thirty -eighth  Congress,  first  session.) 

The  south  boundary  of  Oolorado  was  run  and  marked  in  1868  and 
1874,  and  the  west  boundary  in  1878-79.  The  latter  line  was  retraced 
and  re-marked  in  1885.    Ail  this  was  under  the  General  Land  Office. 
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NEW  MEXICO. 

New  Mexico  was  organized  as  a  Territory  on  December  1.%  1850.  Its 
ori|rinaI  area  formed  a  part  of  the  region  transferred  by  Mexico  to  the 
United  States  by  the  treaty  of  Guadalupe- Hidalgo  and  by  Texas.  It 
was  subsequently  enlarged  by  the  Oadsden  Purchase.  The  formation 
of  Oolorado  Territory  in  1861  and  of  Arizona  in  1863  reduced  its  area 
to  its  present  limits.    ( Vide  Colorado,  p.  130,  and  Arizona,  p.  132.) 

The  following  clause  from  the  act  creating  the  Territory  gives  its 
original  limits: 

SscnoN  2.  And  be  it  fhrther  enacted,  That  all  that  portion  of  the  territory  of  the 
XJDited  States  boanded  as  follows :  Beginning  at  a  point  in  the  Colorado  River,  where 
the  bonndary  line  with  the  Republic  of  Mexico  crosses  the  same;  thence  eastward  iy 
with  the  said  boundary  line  to  the  Rio  Grande ;  thence  following  the  main  channel 
of  said  riyer  to  the  parallel  of  the  thirty-second  degree  of  north  latitude ;  thenco  east 
with  said  degree  to  its  intersection  with  the  one  hundred  and  third  degree  of  longi- 
tude west  of  Greenwich ;  thence  north  with  said  degree  of  longitude  to  the  parallel 
of  thirty-eighth  degree  of  north  latitude;  thence  west  with  said  parallel  to  the  sum- 
mit of  the  Sierra  Madre ;  thence  south  with  the  crest  of  said  mountains  to  the  thirty- 
seventh  parallel  of  north  latitude;  thence  west  with  said  parallel  to  its  intersection 
with  the  boundary  line  of  the  State  of  CaUfomia ;  thence  with  said  boundary  line  to 
the  place  of  beginning — ^be,  and  the  same  is  hereby,  erected  into  a  temporary  govern- 
ment by  the  name  of  the  Territory  of  New  Mexico.  (Thirty-first  Congress,  first 
session.) 

The  present  boundaries  of  New  Mexico  are  as  follows :  Beginning  at 
the  point  of  intersection  of  the  one  hundred  and  third  meridian  of  longi- 
tude west  of  Greenwich  with  the  thirty-seventh  parallel  of  latitude; 
running  thence  south  to  its  point  of  intersection  with  the  thirty-second 
parallel  of  latitude;  thence  west  on  this  parallel  to  its  intersection  with 
the  Bio  Grande;  thence  southerly  down  the  main  channel  of  the  Rio 
Grande  to  its  point  of  intersection  with  the  boundary  line  between  the 
United  States  and  Mexico;  thence  with  this  boundary  to  its  intersec- 
tion with  the  thirty-second  meridian  of  longitude;  thence  north  along 
this  meridian  to  the  thirty-seventh  parallel  of  latitude,  and  so  along 
that  {larallel  to  the  point  of  beginning. 

The  west  boundary  of  New  Mexico  was  run  and  marl&ed  in  1875, 
under  the  General  Land  Office. 

UTAH. 

Utah  was  organized  on  September  0, 1850,  from  territory  acquired  from 
Mexico  by  the  treaty  of  Guadalupe-Hidalgo.  Its  limits  originally 
extended  from  the  eastern  boundary  of  California  to  the  Rocky  Moun- 
tains, and  from  the  thirty-seventh  to  the  forty-second  parallel.  This 
area  was  reduced  by  the  formation,  in  1861,  of  the  Territories  of  Nevada 
{vide  p.  132)  and  Colorado  {see  p.  130),  and  in  1864  and  1866  by  the 
extension  eastward  of  the  limits  of  the  State  of  Nevada  (vide  p.  133). 
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The  following  is  an  extract  from  the  act  creating  the  Territory. 

All  that  part  of  the  territory  of  the  United  States  incladed  within  the  foUowing 
limits,  to  wit :  Bounded  on  the  west  by  the  State  of  California,  on  the  north  by  the 
Territory  of  Oregon,  and  on  the  east  by  the  summit  of  the  Rocky  Mountains,  and  on 
the  south  by  the  thirty-seventh  parallel  of  north  latitude,  be,  and  the  same  is  hereby, 
created  into  a  temporary  government,  by  the  name  of  the  Territory  of  Utah. 

The  present  boundaries  of  Utah  are  as  follows:  Oommencing  with  the 
intersection  of  the  forty-second  parallel  of  latitude  with  the  thirty-fourth 
meridian  of  longitude;  running  thence  south  on  this  meridian  to  the 
forty-first  parallel  of  latitude,*  thence  east  on  this  parallel  to  the  thirty- 
second  meridian  of  longitude;  thence  south  on  this  meridian  to  its  in- 
tersection with  the  thirty-seventh  parallel  of  latitude;  thence  west  upon 
this  parallel  of  latitude  to  its  intersection  with  the  thirty-seventh  merid- 
ian of  longitude;  thence  north  on  this  meridian  to  its  intersection  with 
the  forty-seventh  parallel  of  latitude;  thence  east  on  the  forty-seventh 
parallel  of  latitude  to  the  point  of  beginning. 

Utah  was  admitted  as  a  State  on  January  4,  1896,  with  the  above 
boundaries. 

Its  north  boundary,  from  longitude  34^  to  37<^,  was  surveyed  and 
marked  in  1871,  and  its  west  boundary  in  1870,  under  the  General 
Land  Office. 

ABIZONA. 

Arizona  was  organized  as  a  Territory  on  February  24, 1863.  Its  area 
was  formerly  comprised  in  the  Territory  of  New  Mexico.  In  1866  a 
portion  of  it  was  cut  off  and  given  to  the  State  of  Nevada.  ( Vide  Nevada, 
below.)  The  following  clause  from  the  act  creating  it  gives  its  limits 
as  originally  constituted : 

That  all  chat  part  of  the  present  Territory  of  New  Mexico  sitnate  west  of  the  line 
running  dne  south  fh>m  the  point  where  the  southwest  corner  of  the  Territory  of 
Colorado  Joins  the  northern  boundary  of  the  Territory  of  New  Mexico  to  the  southern 
boundary  line  of  said  Territory  of  New  Mexico  be,  and  the  same  is  hereby,  erected 
into  a  temporary  government  by  the  name  of  the  Territory  of  Arizona.  (For  limits 
of  the  piece  cut  off  and  added  to  Nevada,  see  that  State.) 

The  present  boundaries  of  Arizona  are  as  follows:  Beginning  at  the 
point  of  intersection  of  the  thirty-seventh  parallel  of  latitude  with  the 
thirty-second  meridian  of  longitude;  thence  south  along  this  meridian 
to  its  intersection  with  the  boundary  line  between  the  United  States 
and  Mexico;  thence  with  this  boundary  tb  the  Colorado  River;  thence 
up  the  middle  of  the  main  channel  of  the  Colorado  Biver  to  its  point  of 
intersection  with  the  thirty-seventh  meridian  of  longitude;  north  on 
this  meridian  to  its  intersection  with  the  thirty-seventh  parallel;  and 
eastward  along  the  thirty-seventh  parallel  to  the  point  of  beginning. 

NEVADA. 

Nevada,  as  originally  constituted  on  March  2, 1861,  was  formed  ftom 
territory  taken  from  Utah.  Its  western  boundary  was  made  to  conform 
to  the  eastern  boundary  of  California  (vide  California,  p.  136);  its  noith- 
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em  boundary  was,  as  now,  the  forty- second  parallel;  the  eastern  was  the 
meridian  of  39^,  and  the  southern  the  parallel  of  37^.  By  the  enabling 
act  the  eastern  limit  was  extended  to  the  thirty-eighth  meridian.  It 
was  admitted  as  a  State  October  31, 1864,  with  above  limits  as  modified 
by  the  enabling  act,  and  in  1866  its  eastern  limits  were  still  further 
extended  to  longitude  37^,  and  its  southern  line  established  as  at  pres- 
ent, the  latter  addition  having  been  made  from  Arizona. 

In  the  act  organizing  the  Territory  the  boundaries  are  defined  as 
follows: 

BeginniDg  at  the  point  of  intersection  of  the  forty-second  degree  of  north  latitude 
with  the  thirty-ninth  degree  of  longitude  west  from  Washington ;  thence  running 
south  on  the  line  of  said  thirty-ninth  degree  of  west  longitude  until  it  intersects 
the  northern  boundary  line  of  the  Territory  of  New  Mexico ;  thence  due  west  to  the 
diTiding  ridge  separating  the  waters  of  Carson  Valley  from  those  that  flow  into 
the  Pacific;  thence  on  said  dividing  ridge  northwardly  to  the  forty-first  degree  of 
north  latitude;  thence  due  north  to  the  southern  boundary  of  the  State  of  Oregon; 
thence  due  east  to  the  place  of  beginning.     (Thirty-sixth  Congress,  second  session.) 

The  following  is  the  text  of  that  portion  of  the  enabling  act  relating 
to  boundaries : 

Sec.  2.  That  the  said  State  of  Nevada  shall  consist  of  all  the  territory  included 
within  the  following  boundaries,  to  wit :  Commencing  at  a  point  formed  by  the 
intersection  of  the  thirty-eighth  degree  of  longitude  west  from  Washington  with  the 
thirty-seventh  degree  of  north  latitude;  thence  due  west  along  said  thirty -seventh 
degree  of  north  latitude  to  the  eastern  boundary  line  of  the  State  of  California; 
thence  in  a  northwesterly  direction  along  the  said  eastern  bouudary  line  of  the  State 
of  California  to  the  forty-third  degree  of  longitude  west  from  Washington ;  thence 
north  along  said  forty-third  degree  of  west  longitude  and  said  eastern  boundary  line 
of  the  State  of  California  to  the  forty -second  degree  of  north  latitude;  thence  due 
east  along  the  said  forty-second  degree  of  north  latitude  to  a  point  formed  by  its 
intersection  with  the  aforesaid  thirty-eighth  degree  of  longitude  west  from  Wash- 
ington ;  thence  due  south  down  said  thirty-eighth  degree  of  west  longitude  to  the 
place  of  beginning.     (Thirty -eighth  Congress,  first  session.) 

The  following  act  makes  the  addition  to  its  area  from  Arizona  referred 
to  above: 

AK  ACT  concerning  the  boundariee  of  the  State  of  Nevada. 

That,  as  provided  for  and  consented  to  in  the  constitution  of  the  State  of  Nevada, 
all  that  territory  and  tract  of  land  adjoining  the  present  eastern  boundary  of  the 
State  of  Nevada,  and  lying  between  the  thirty- seventh  and  the  forty-second  degrees 
of  north  latitude  and  west  of  the  thirty -seventh  degree  of  longitude  west  of  Wash- 
ington, is  hereby  added  to  and  made  a  part  of  the  State  of  Nevada. 

Sisc.  2.  That  there  is  hereby  added  to  and  made  a  part  of  the  State  of  Nevada  all 
that  extent  of  territory  lying  within  the  following  boundaries,  to  wit:  Commencing 
on  the  thirty-seventh  degree  of  north  latitude  at  the  thirty -seventh  degree  of  longi- 
tude west  from  Washington,  and  running  thence  south  on  said  degree  of  longitude  to 
the  middle  of  the  river  Colorado  of  the  West ;  thence  down  the  middle  of  said  river 
to  the  eastern  boundary  of  the  State  of  California;  thence  northwesterly  along  said 
boundary  of  California  to  the  thirty-seventh  degree  of  north  latitude;  and  thence 
east  along  said  degree  of  latitude  to  the  point  of  beginning.  (Thirty-ninth  Con- 
groBB,  first  session.) 
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The  present  limits  of  Nevada  are  as  follows: 

The  east  boundary  is  the  thirty-seventh  meridian  of  longitude,  extend- 
ing &om  the  forty-second  parallel  of  latitude  southward  to  its  inter- 
section with  the  middle  of  the  Colorado  Biver;  thence  following  the 
mid-channel  of  the  Colorado  River  down  to  the  point  where  it  intersects 
the  thirty-fifth  parallel  of  latitude;  the  southwest  boundary  is  the  arc 
of  a  great  circle  running  from  the  last-mentioned  point  and  the  point  of 
intersection  of  the  one  hundred  and  twentieth  degree  of  longitude  west 
of  Greenwich  with  the  thirty- ninth  parallel  of  latitude;  the  west  bound- 
ary is  the  one  hundred  and  twentieth  degree  of  longitude  west  of 
Greenwich ;  the  north  boundary  is  the  forty-second  parallel  of  latitude. 

The  north  boundary  was  surveyed  and  marked  in  1873,  and  the  west 
boundary,  from  latitude  42^  south  to  Lake  Tahoe  and  thence  southeast 
to  Colorado  River,  in  latitude  36^,  in  1872,  under  the  General  Land 
Office.  Between  1890  and  1899  the  United  States  Coast  and  Geodetic 
Survey,  under  an  appropriation  by  Congress,  ran  a  new  line  from  Lake 
Tahoe  to  Colorado  River,  differing  widely  in  some  places  from  the 
former  line.  At  this  writing  this  line  has  not  yet  been  accepted  as  the 
boundary. 

IDAHO. 

The  Territory  of  Idaho  was  formed  March  3, 1863,  from  parts  of  Wash- 
ington, Dakota,  and  li^ebraska.  Its  original  limits,  which  included, 
besides  the  present  territory,  all  of  Montana  and  Wyoming,  were  given 
as  follows  in  the  act  organizing  the  Territory: 

That  all  that  part  of  the  territory  of  the  United  States  included  within  the  follow- 
ing limits,  to  wit:  Beginning  at  a  point  in  the  middle  channel  of  the  Snake  River 
where  the  northern  boundary  of  Oregon  intersects  the  same ;  then  follow  down  said 
channel  of  Snake  River  to  a  point  opposite  the  month  of  the  Kooskooskia,  or  Clear- 
water River;  thence  dne  north  to  the  forty-ninth  paraUel  of  latitude;  thence  east 
along  said  parallel  to  the  twenty-seventh  degree  of  longitude  west  of  Washington ; 
thence  south  along  said  degree  of  longitude  to  the  northern  boundary  of  Colorado 
Territory ;  thence  west  along  said  boundary  to  the  thirty-third  degree  of  longitude 
west  of  Washington ;  thence  north  along  said  degree  to  the  forty-second  parallel  of 
latitude ;  thence  west  along  said  parallel  to  the  eastern  boundary  of  the  State  of  Ore- 
gon; thence  north  along  said  boundary  to  the  place  of  beginning.  (Thirty-seventh 
Congress,  third  session.) 

From  this  were  formed  Montana  in  1864  {vide  Montana,  p.  129),  and 
Wyoming  {vide  Wyoming,  p.  130),  in  1868,  thereby  reducing  this  terri- 
tory, with  the  small  addition  made  in  1873  {vide  Montana,  p.  129),  to  its 
present  limits. 

The  present  boundary  line  of  Idaho  is  as  follows:  Beginning  at  the 
intersection  of  the  thirty-ninth  meridian  with  the  boundary  line  between 
the  United  States  and  the  British  Possessions,  it  follows  said  meridian 
south  until  it  reaches  the  summit  of  the  Bitter  Boot  Mountains;  thence 
southeastward  along  the  crest  of  the  Bitter  Boot  range  and  the  conti- 
nental divide  until  it  intersects  the  meridian  of  thirty-four  degrees  of 
longitude :  thence  southward  on  this  meridian  to  theforty-second  parallel 
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of  latitude;  thence  west  on  this  i^arallel  of  latitude  to  its  intersection 
with  a  meridian  drawn  through  the  mouth  of  the  Owyhee  River;  nortli 
on  this  meridian  to  the  mouth  of  the  Owyhee  River;  thence  down  the 
mid-channel  of  the  Snake  River  to  the  mouth  of  the  Clearwater;  and 
thence  north  on  the  meridian  which  passes  through  the  mouth  of  the 
Clearwater  to  the  boundary  line  between  the  United  States  and  the 
British  Possessions;  and  east  on  said  boundary  line  to  the  place  of 
beginning. 

On  July  3,  1890,  Idaho  was  admitted  as  a  State,  with  the  above 
limits. 

The  west  boundary  of  Idaho,  from  the  mouth  of  Clearwater  River  to 
the  forty-ninth  parallel,  was  surveyed  and  marked  in  1873-74.  The 
longitude  of  this  line  has  been  determined  by  the  United  States  Geo- 
logical Survey  to  be  117^  02'  34",  The  west  boundary,  from  the  mouth 
of  Owyhee  River  south  to  the  Nevada  boundary,  was  surveyed  and 
marked  in  1867.  Its  longitude  has  been  determined  as  117^  01'  5G'^  by 
the  United  States  Geological  Survey.  Both  these  lines  were  run  under 
the  General  Land  Office. 

OREGON. 

Oregon  Territory  was  organized  August  14,  1848.  The  grounds  of 
our  title  to  its  area  are  obscure.  In  treating  with  Great  Britain  for  the 
establishment  of  our  northern  boundary  west  of  the  Rocky  Mountains 
this  region  was  claimed  on  three  grounds — that  of  discovery  and  occu- 
pation, the  Louisiana  purchase,  and  cession  from  Spain.  On  which  of 
these  grounds  we  succeeded  in  having  the  boundary  established  on  the 
forty-ninth  parallel  will  never  be  ascertained,  and  is  of  little  moment. 

The  Territory  as  originally  established  extended  from  the  forty-second 
to  the  forty-ninth  parallel,  and  from  the  Pacific  Ocean  to  the  crest  of 
the  Rocky  Mountains,  with  boundaries  defined  in  the  organizing  act 
as  follows: 

All  that  part  of  the  territory  of  the  United  States  which  lies  west  of  the  snmmit  of 
the  Bocky  Monntains,  north  of  the  forty-second  degree  of  north  latitude,  known  as 
the  Territory  of  Oregon,  shall  be  organized  into  and  constitnte  a  temporary  govern- 
ment by  the  name  of  the  Territory  of  Oregon.     (Thirtieth  Congress,  first  session.) 

In  1853  the  Territory  was  reduced  by  the  formation  of  Washington 
Territory  {vide  Washington,  p.  136),  and  on  February  14, 1859,  it  was 
admitted  as  a  State  with  its  present  boundaries.  These  are  defined 
below  in  an  extract  from  the  State  constitution: 

Beginning  one  marine  league  at  sea  due  west  from  the  point  where  the  forty-second 
parallel  of  north  latitude  intersects  the  same ;  thence  northerly,  at  the  same  distance 
from  the  line  of  the  coast  lying  west  and  opposite  the  State,  including  all  islands 
within  the  jurisdiction  of  the  United  States,  to  a  point  due  west  and  opposite  the 
middle  of  the  north  ship  channel  of  the  Columbia  Kiver;  thence  easterly  to  and  up 
the  middle  channel  of  said  river^  and  where  it  is  divided  by  islands,  up  the  middle  of 
the  widest  channel  thereof,  and  in  like  manner  up  the  middle  of  the  main  channel 
of  Snake  River  to  the  mouth  of  the  Owyhee  Biver;  thence  due  south  to  the  parallel 
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of  latitude  forty-two  degrees  north ;  thenoe  west  along  said  parallel  to  the  place  of 
beginning,  including  jurisdiction  in  civil  and  criminal  cases  upon  the  Columbia 
River  and  Snake  Biver  concurrently  with  States  and  Territories  of  which  those 
rivers  form  a  boundary  in  common  with  this  State.  But  the  Congress  of  the  United 
States,  in  providing  for  th^  admission  of  this  State  into  the  Union,  may  make  the 
said  northern  boundary  conform  to  the  act  creating  the  Territory  of  Washington. 

The  boundary  line  between  Oregon  and  Washington  on  the  forty- 
sixth  parallel  of  latitude  was  surveyed  and  marked  in  1864^  under  the 
Oeneral  Land  Office. 

WASHINGTON. 

This  was  organized  March  2, 1853,  from  a  part  of  Oregon  Territory. 
Its  limits,  as  originally  constituted,  were  as  given  in  the  following  clause 
from  the  act  of  Congress  creating  it: 

That  from  and  after  the  passage  of  this  act  all  that  portion  of  Oregon  Territory 
lying  and  being  south  of  the  forty-ninth  degree  of  north  latitude,  and  north  of  the 
middle  of  the  main  channel  of  the  Columbia  River  from  its  mouth  to  where  the  forty- 
sixth  degree  of  north  latitude  crosses  said  river,  near  Fort  Walla  WaUa,  thence  with 
said  forty-sixth  degree  of  latitude  to  the  summit  of  the  Bocky  Mountains,  be  organ- 
ized into  and  constitute  a  temporary  government  by  the  name  of  the  Territory  of 
Washington.    (Thirty-second  Congress,  second  session.) 

In  1859,  on  the  formation  of  the  State  of  Oregon,  the  residue  of  the 
Territory  of  Oregon,  being  the  portion  lying  east  of  the  present  limits 
of  the  Btate,  extending  thence  to  the  crest  of  the  Bocky  Mountains, 
was  added  to  Washington.  This  area,  with  the  part  of  Washington 
lying  east  of  its  present  limits,  was  included  in  Idaho  on  the  formation 
of  that  Territory  in  1863. 

The  present  boundaries  of  Washington  Territory  are  as  follows: 
Beginning  on  the  coast  at  the  mouth  of  the  Columbia  Biver ;  following 
up  the  main  channel  of  the  Columbia  River  to  its  point  of  intersection 
with  the  forty-sixth  parallel  of  latitude;  thence  east  on  the  forty-sixth 
parallel  to  the  Snake  Eiver;  thence  down  the  main  channel  of  the 
Snake  Eiver  to  the  mouth  of  the  Clearwater;  thence  north  on  the 
meridian  which  passes  through  the  mouth  of  the  Clearwater  to  the 
boundary  line  between  the  United  States  and  the  British  possessions; 
thence  west  with  that  boundary  line  to  the  Pacific. 

Washington  was  admitted  as  a  State  on  November  11, 1889,  with  its 
limits  as  above  defined. 

OALIFOBNIA. 

California  was  admitted  to  the  Union  on  September  9, 1850.  Its  area 
was  taken  from  territory  acquired  from  Mexico  by  the  treaty  of  Guade- 
lupe- Hidalgo.  Its  limits,  as  defined  in  the  State  constitution,  are  as 
follows: 

Commencing  at  the  point  of  intersection  of  forty-second  degree  of  north  latitude 
with  the  one  hundred  and  twentieth  degree  of  longitude  west  from  Greenwich,  and 
running  south  on  the  line  of  said  one  hundred  and  twentieth  degree  of  west  longi- 
tude until  it  IntersectB  the  thirty*ninth  degree  of  north  latitude ;  thence  running  in 
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a  straight  line  in  a  Boatheasterlj  direction  to  the  river  Colorado,  at  a  point  where  it 
intersects  the  thirty-fifth  degree  of  north  latitude ;  thence  down  the  middle  of  the 
channel  of  said  river  to  the  l>oiindary  line  between  the  United  States  and  Mexico  as 
established  by  the  treaty  of  May  30,  1848;  thence  running  west  and  along  said 
boundary  line  to  the  Pacific  Ocean,  and  extending  therein  three  English  miles; 
thence  ronning  in  a  northwesterly  direction  and  following  the  direction  of  the  Pacific 
coast  to  the  forty-second  degree  of  north  latitude;  thence  on  the  line  of  said  forty- 
second  degree  of  north  latitude  to  the  place  of  beginning.  Also  all  the  islands, 
harbors,  and  bays  along  and  adjacent  to  the  Pacific  coast. 

The  northern  boaudary  was  surveyed  and  marked  in  1868-69,  under 
the  General  Laud  Office. 
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LETTER  OF  TRANSMITTAL. 


Departbient  of  the  Interior, 
United  States  Geological  Survey, 
Division  of  Geology, 
Washington,  D.  C,  June  12,  1900. 
Sir:  I  have  the  honor  to  transmit  herewith  the  manuscript  of  a 
Bibliography  and  Index  of  North  American  Greology,  Paleontology, 
Petrology,  and  Mineralogy  for  the  Year  1899,  and  to  request  that  it 
"be  published  as  a  bulletin  of  the  Survey. 
Very  respectfully, 

F.  B.  Weeks. 
Hon.  Charles  D.  Waloott, 

Director  United  States  Geological  Survey. 
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BIBLIOGRAPHY  AND  INDEX   OF   NORTH    AMERICAN 

GEOLOGY,  PALEONTOLOGY,  PETROLOGY,  AND 

MINERALOGY  FOR  THE  YEAR  1899. 


By  Feed  Boughton  Weeks. 


INTRODUCTION. 

The  method  of  preparing  and  arranging  the  material  of  the  Bibliog- 
raphy and  Index  for  1899  is  similar  to  that  adopted  for  the  previous 
publications  on  this  subject  (Bulletins  Nos.  130, 135,  146, 149, 156,  and 
162).  Several  papers  that  should  have  been  entered  in  the  previous 
bulletins  are  here  recorded  and  the  date  of  publication  is  given  with 
each  entry. 

Bibliography. — The  bibliography  consists  of  full  titles  of  separate 
papers,  classified  by  authors,  an  abbreviated  reference  to  the  publica- 
tion in  which  the  paper  is  printed,  and  a  brief  summary  of  the  con- 
tents, each  paper  being  numbered  for  index  reference.  The  extent  of 
papers  less  than  a  single  page  in  length  is  indicated  as  i  p.,  5  1  (lines). 

Index. — ^The  subject  headings,  their  subdivision  and  arrangement, 
are  shown  in  the  Classified  Key  to  the  Index.  They  comprise  geo- 
graphic, geologic,  mineralogic,  paleontologic,  and  petrologic  subdivi- 
sions. Under  Economic  Geology  is  given  a  list  of  the  useful  minerals 
and  ores  described  in  publications  examined;  under  Mineralogy,  a  list 
of  minerals  described  in  such  publications;  under  Paleontology,  a  list 
of  genera  and  species  of  fossils  therein  described,  and  under  Petrology, 
a  list  of  rocks  described,  reference  being  made  in  each  case,  by 
author's  name  and  number  of  article  in  the  Bibliography,  to  the  pape. 
in  which  the  fossil,  mineral,  or  rock  is  described. 
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ings, Vol.  XXXIV,  Nob.  &-23,  Vol.  XXXV,  Nos.  1-11, 1899.     Boston,  Maffl. 

American  Association  for  the  Advancement  of  Science:  Proceedings,  Vol.  XLVIII, 
1899.    Salem,  Mass. 

American  Geographical  Society:  Bulletin,  Vol.  XXXI,  1899.    New  York,  N.  Y. 

American  Geologist,  Vols.  XXIII-XXIV,  1899.    Mimieapolis,  Minn. 

American  Institute  of  Mining  Engineers:  Transactions,  Vol.  XXVIII,  1899.     New 
York,  N.Y. 

American  Journal  of  Science:  4th  series.  Vols.  VII-VIII,  1899.     New  Haven,  Conn. 

American  Museum  of  Natural  History:   Bulletin,  Vol.  XI,  Part  II,  1899;  Memoirs, 
Vol.  I,  Parts  IV-V,  1899.     New  York,  N.  Y. 

American  Naturalist,  Vol.  XXXIII,  1899.    Boston,  Mass. 

American  Paleontology:  Bulletins,  Vol.  Ill,  Nos.  11-12,  1899.     Ithaca,  N.Y. 

American  Philosophical  Society:  Proceedings,  Vol.  XXXVIII,  Nos.  159-160,  1899. 
Philadelphia,  Pa. 

American  Society  of  Civil  Engineers:  Transactions,  Vol.  XL,  1898.     New  York,  N.  Y. 

Annales  des  Mines:  9th  series,  Vols.  XV-XVI,  1899.     Paris,  France. 

Annals  and  Magazine  of  Natural  History:  7th  serien.  Vol.  Ill,  1899.     London,  Eng- 
land. 

Appalachia,  Vol.  IX,  No.  1,  1899.     Boston,  Mass. 

AflBOciation  of  Engineering  Societies:  Journal,  Vol.  XXI,  1898;  Vols.  XXII-XXIII, 
1899.    Philadelphia,  Pa. 

Beaton  Society  of  Natural  History:    Proceedings,  Vol.   XXVIII,  Nos.  15-16,  Vol. 
XXIX,  1899;  Memoirs,  Vol.  V,  Nos.  4-^,  1899.     Boston,  Mass. 

Botanical  Gazette,  Vol.  XXVII,  1899.    Chicago,  111. 

British  Association  for  the  Advancement  of  Science:  Report,  1899.    London,  England. 

Buffalo  Society  of  Natural  Science:  Bulletin,  Vol.  VI,  1899.     Buffalo,  N.  Y. 

California  Academy  of  Science:  Proceedings,  Geology,  3d  series.  Vol.  I,  Nos.  5-6, 
Occasional  Papers  VI,  1899.     San  Francisco,  Cal. 

California  State  Mining  Bureau:  Bulletins  Nos.  13, 14,  and  16, 1899.    Sacramento,  Cal. 

California,  University  of.  Department  of  Geology:  Bulletin,  Vol.  II,  Nos.  5-6,  1899. 
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Canada  Geological  Survey:  New  series.  Vol.  X,  1899;  Contributions  to  Paleontology, 
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U.  8.  Geol.  Surv.,  Mon.  XXXVI,  pp,  458-487,  pis.  li-liii;  19th  Ann. 
Rept,  Pt.  Ill,  pp.  146-151,  1899. 

Decribes  the  character  and  occurrence  of  the  Basement  complex  and 
the  Algonkian  and  igneous  rocks  of  the  region. 
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41  Beecher  (Charles  E.).     Othniel  Charles  Marsh. 

Am.  Jour.  Sci.,  4th  ser.,  vol.  vii,  pp.  403-428;  Am.  GeoL,  vol.  xxiv,  pp. 
135-167,  1899. 

Gives  a  sketch  of  Professor  Marsh's  life  and  work,  and  a  chronologic 
list  of  his  publications. 

42 [Review  of  "The  Cretaceous  Foraminifera  of  New  Jersey," 

by  R.  M.  Bagg,  jr.] 
Am.  GeoL,  vol.  xxiii,  p.  126  (J  p.),  1899. 

43  Beade  (J.  W.).     Descriptions  of  some  new  forms  of  Pseudomono- 
tis  from  the  Upper  Coal  Measures  of  Kansas. 
Kansas  Univ.  Quart.,  vol.  viii,  pp.  79-84,  pis.  xviii-xix,  1898. 

44 New  fossils  from  the  Kansas  Coal  Measures. 

Kansas  Univ.  Quart,  vol.  viii,  pp.  123-130,  pis.  xxxii-xxxlii,  1899. 

46  On  the  correlation  of  the  Coal  Measures  of  Kansas  and  Nebraska. 

Kan.  Acad.  Sci.,  Trans.,  vol.  xvi,  pp.  70-84,  1899. 
Reviews  the  literature  on  the  subject,  gives  sections  at  the  localities, 
and  discuBsee  their  relations. 

46  and  Rogers  (Austin  F.).     New  and  little  known  pelecypods 

from  the  Coal  Measures. 
Kansas  Univ.  Quart,  vol.  viii,  pp.  131-134,  pi.  xxxiv,  1899. 

47  Bell  (Robert).     Rising  of  land  around  Hudson  Bay. 

Smith  Inst.,  Ann.  Rept  for  1897,  pp.  359-367,  1898. 

48 Outline  of  geology  of  Hudson  Bay  and  Strait. 

Abstracts:  Science,  new  ser.,  vol.  ix,  pp.  101-102;  Am.  Geo!.,  vol.  xxiii, 
pp.  92-93,  1899. 

49  Beyer  (Samuel  Walker).     Geology  of  Story  County  [Iowa]. 

Iowa  Greol.  Surv.,  vol.  ix,  pp.  169-237,  pis.  iii-iv,  figs.  16-29,  and  geo- 
logic map,  1899. 

Describes  the  physiography  and  drainage,  the  character  and  occur- 
rence of  the  Carboniferous  and  Pleistocene  subdivisions  and  wind  depos- 
its, and  the  occurence  of  coal,  clays,  and  other  economic  products. 

50 Buried  loess  in  Story  County  [Iowa]. 

Iowa  Acad.  ScL,  Proc,  vol.  vi,  pp.  117-121,  1899. 
Describes  occurrence  and  gives  list  of  fossils. 

51  Blake  (William  P.).    The  Pliocene  skull  of  California  and  the  flint 
implements  of  Table  Mountain. 
Jour,  of  GeoL,  vol.  vii,  pp.  631-637,  1899. 
Discusses  bearing  on  the  antiquity  of  man. 

62 Hubnerite  in  Arizona. 

Am.  Inst.  Min.  Engrs.,  Trans.,  vol.  xxviii,  pp.  543-646,  fig.  1,  1899. 
Describes  character  and  occurrence  of  the  material. 
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53  Blake  (William  P.).    The  occurrence  and  production  of  wolframite 
in  Arizona. 
The  Mmeral  Industry  for  1898,  vol.  vii,  pp.  720-722,  1899. 
Describes  character  and  occurrence  in  Arizona. 

64  Blue  (Archibald).     Corundum  in  Ontario. 

Can.  Inst.,  Proc.,  new  ser.,  vol.  ii,  pp.  15-22;  Ont.  Bur.  of  Mines,  vol. 
viii,  pp.  241-249,  1899. 
Contains  notes  on  occurrence  of  corundum. 

66  Conindum  in  Ontario. 

Am.  Inst.  Min.  Engrs.,  Trans.,  vol.  xxviii,  pp.  565-578,  1899. 
Gives  a  historical  sketch  of  corundum  and  describes  discovery  and 
occurrence  in  Ontario. 

66  Bose  (Emilio).     Geolos^ia  de  los  Alrededores  de  Orizaba  con  un 

perfil  de  la  vertiente  oriental  de  la  mesa  central  de  Mexico. 

Mex.  Inst.  Geol.,  Bull.,  No.  13,  pp.  1-52,  2  pis.,  4  figs.,  and  sheet  of 
cross  sections,  1899. 

Describes  the  character,  occurrence,  and  fauna  of  the  Cretaceous  rocks, 
and  physiography  and  structure  of  Central  Mexico. 

67  Bo'^  (James  A.).     Lower  Seine  gold  mines  [Ontario]. 

Ont.  Bur.  of  Mines,  vol.  viii,  pp.  263-274,  1899. 
Describes  occurrence  of  gold. 

68  Bo'wnocker  (J.  A.).     A  deep  pre-Glacial  channel  in  western  Ohio 

and  eastern  Indiana. 

Am.  Geol.,  vol.  xxiii,  pp.  178-182,  pi.  vi,  1899. 

Describes  the  drift  covering  of  the  region  and  the  course  of  the  pre- 
Glacial  river. 

69  Branner  (J.  C.)    [Review  of  **  The  Upper  Silurian  fauna  of  the  Rio 

Trombetas,  State  of  Para,  Brazil,"  and  *'  Devonian  mollusca 
of  the  State  of  Para,  Brazil,"  by  John  M.  Clarke.] 
Jour,  of  Geol.,  vol.  vii,  pp.  813-814,  1899. 

60  Brewer  (William  M.).     The  west  coast  of  Vancouver  Island  [Brit- 

ish Columbia]. 
Eng.  and  Min.  Jour.,  vol.  Ixvii,  p.  176,  1899. 
Describes  occurrence  of  ore  deposits  in  the  r^on. 

61  Mining  on  Vancouver  and  Texada  Islands  [British  Columbia]. 

Eng.  and  Min.  Jour.,  vol.  Ixvii,  pp.  529-530,  1899. 
Describes  occurrence  of  ore  bodies  in  the  region. 

62  Leech  River,  Alberni  and  Skirt  Mountain  [British  Columbia]. 

Eng.  and  Min.  Jour.,  vol.  Ixviii,  p.  36,  1899. 
Describes  gold  ores  of  the  region. 

63 Windemere  mining  division,  East  Kootenay  district  [BritLsh 

Columbia]. 
Eng.  and  Min.  Jour.,  vol.  Ixviii,  pp.  127-128,  1899.    ^ 
Describes  general  geology  and  occurrence  of  copper  ore£>OQlC 
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6i  Brewer  (William  M.).     The  copper  deposits  of  Vancouver  Island. 
Can.  Min.  Rev.,  vol.  xviii,  pp.  270-271,  1809. 

65  Britton  (Elizabeth  G.)-     A  new  Tertiary  fossil  moss. 

Torrey  Bot  Club.,  Bull.,  vol.  xxvi, No. 2, pp. 79-81, 1  fig.;  The  Plant 
World,  vol.  ii,  pp.  108-109, 1899. 
Describee  a  new  species  from  Kittitas  County,  Washington 

66  Broadhead  (G.  C).     Biographical  sketch  of  George  Clinton  Swal- 

low. 
Am.  Geol.,  vol.  xxiv,  pp.  1-6,  pi.  i,  1899. 
Gives  a  sketch  of  his  life  and  a  list  of  his  publications. 

67  Brock  (E.  W.).    West  Kootenay  ore  bodies  [British  Colmnbia]. 

Can.  Min.  Rev.,  vol.  xviii,  pp.  61-64;  Min.  and  Sci.  Press,  vol.  Ixxix, 
pp.  201, 230-231;  Can.  Min.  Inst  Jour.,  vol.  ii,  pp.  72-86, 1899. 

Describes  the  general  geologic  features  of  the  region  and  occurrence  of 
gold  and  silver. 

68  Brook  (W.  M.).    The  Atlin  district  in  British  Columbia. 

Eng.  and  Min.  Jour.,  vol.  Ixviii,  pp.  605-606, 1899. 
Briefly  describes  gold  placers. 

69  Brooks  (Alfred  H.).    The  Yukon  district  [Alaska]. 

U.  8.  Geol.  Surv.,  Expl.  in  Alaska,  pp.  85-100, 1899. 
Describes  the  physiography  and  drainage,  the  general  geologic  features, 
and  occurrence  of  gold. 

70  The  coast  from  Point  Barrow  to  the  Mackenzie  [Alaska]. 

U.  S.  Geol.  Surv.,  Expl.  in  Alaska,  pp.  130-132, 1899. 
Describes  physiography  of  the  r^on. 

71  Notes  on  the  geology  of  the  Tanana  and  White  river  basins, 

Alaska. 
Abstract:  Science,  new  ser.,  vol.  ix,  p.  622, 1899i 

72  Peters  (W.  J.)  and.     Report  on  the  White  River-Tanana 

expedition  [Alaska]. 
See  Peters  (W.J.)  and  Brooks  (A.  H.),  No.  524. 

73  Buckley  (Ernest  Robertson).     On  the  building  and  ornamental 

stones  of  Wisconsin. 

Wis.  Geol.  and  Nat.  Hist  Surv.,  BulL,  No.  iv,  econ.  ser.  No.  2,  500  pp., 
pis.  i-lxix,  figs.  1-4, 1898. 

Describes  the  occurrence  and  character  of  the  building  and  ornamental 
stones  derived  from  the  igneous  and  sedimentary  formations  of  Wisconsin. 

74  [Review  of  ''Report  on  the  building  and  decorative  stones  of 

Maryland,"  by  George  P.  Merrill  and  Edward  B.  Mathews.] 
Jour,  of  Geol.,  vol.  vii,  pp.  206-209, 1899. 
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75  Burr  (H.  T.).     A  drainage  peculiarity  in  Androscoggin  Count 

Maine. 

Am.  Geol.,  vol.  xxiv,  pp.  369-371,  1899.     Abstract:  Science,  new  ee 
vol.ix,p.519(Jp.),1899. 

Describes  a  peculiar  lake  delta  formation. 

76  Bush  (Eatherine  J.).     [Review  of  "Synopsis  of  the  Recent  ai 

Tertiary  Leptonacea  of    North  Ajnerica   and  the  We 
Indies,  by  W.H.Dall."] 
Science,  new  ser.,  vol.  x,  pp.  249-251, 1899. 

77  Bushong  (F.  W.).     The  deep  well  at  Madison,  Kansas. 

Kan.  Acad.  Sci.,  Trans.,  vol.  xvi,  pp.  67-70, 1 
Gives  a  section  of  the  well. 


IH 
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78  Calvin  (Samuel),     lowan  drift. 

Geol.  Soc.  Am.,  Bull.,  vol.  x,  pp.  107-120, 1899. 
Describes  character  and  distribution  of  the  lowan  drift,  and  compai 
with  other  drift  formations. 

79  A  notable  ride.     From  driftless  area  to  lowan  drift. 

Am.  Geol.,  vol.  xxiv,  pp.  372-376, 1899. 

Describes  the  character  and  origin  of  certain  topographic  features 
Iowa. 

80  Campbell  (Marius  R.).     Standingstone  folio,  Tennessee. 

U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  folio  No.  53, 1899. 

Describes  the  general  physiographic  and  geologic  features,  the  chars 
ter  and  occurrence  of  the  Silurian,  Devonian,  and  Carboniferous  rocl 
and  the  occurrence  of  coal  in  the  quadrangle.  Includes  topograph] 
geologic,  and  economic  maps  and  structure  sections. 

81  Carter  (O.  C.  S.).  Coastal  topography  of  the  United  States. 

Phil.  Eng.  Club.,  Proc.,  vol.  xvi,  pp.  275-303, 1899.     (Not  seen. ) 


82  Case  (E.  C).     The  development  and  geological  relations  of  tl 

Vertebrates,  Part  V,  Mammalia  (Continued). 

Jour,  of  Geol.,  vol.  vii,  pp.  163-187, 1899. 

Describes  geologic  and  geographic  distribution  of  Equidse,  Lophiodo 
tid£e,  Suidse,  Tapirid®,  Oreodontidse,  and  other  groups. 

83  Castleman  (J.  W.).     The  brown  iron  ore  mines  near  Leeds, 

Jefferson  County  [Alabama]. 

Ala.  Ind.  and  Sci.  Soc.,  Proc.,  vol.  ix,  pp.  13-18, 1899. 

Describes  the  geologic  features  of  the  region  and  occurrence  of  the  in 
ores. 

84  Cartlett  (Charles).     The  iron  ores  of  the  Potsdam  formation  in  tl 

Valley  of  Virginia. 
Abstract:  Eng.  and  Min.  Jour.,  vol.  Ixviii,  pp.  157-158, 1899. 
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85  Chamberlin  (T.  C).     An  attempt  to  frame  a  working  hypothesis 
of  the  cause  of  Glacial  periods  on  an  atmospheric  basis. 
Jour,  of  GeoL,  vol.  vii,  pp.  546-684,  667-685,  751-787,  1899. 
Describes  the  characteristics  of  this  hypothesis  and  its  application  to 
known  Glacial  and  interglacial  epochs. 

86 [Review  of  '*A  preliminary  report  on  the  artesian  well  sys- 
tem of  Georgia,"  by  S.  W.  McCallie]. 
Jour,  of  GeoL,  vol.  vii,  p.  722  (J  p.),  1899. 

87 Lord  Kelvin's  address  on  the  age  of  the  earth  as  an  abode 

fitted  for  life. 
Science,  new  ser.,  vol.  ix,  pp.  889-901,  vol.  x,  pp.  11-18,  1899. 

88  Chalmers  (Robert).    Report  on  the  surface  geology  and  auriferous 

deposits  of  southeastern  Quebec. 

Can.  Geol.  Surv.,  new  ser.,  vol.  x,  Rept.  J,  160  pp.  1  map,  2  pis.,  1898. 

Describes  the  physiography  and  drainage,  the  character  and  distriba- 
tion  of  the  glacial  and  superficial  deposits,  and  the  occurrence  of  gold. 

89  Charlton  (W.  A.,  jr.).     Goulais  Eiver  to  Dalton  [Ontario]. 

Ont.  Bur.  of  Mines,  vol.  viii,  pp.  197-204,  pis.  21-27,  1899. 
Describes  the  general  geologic  and  physiographic  features. 

90  Clark  (W.  B.).     The  relations  of  Maryland  topography,  climate, 

and  geology  to  highway  construction. 
Md.  Geol.  Surv.,  vol.  iii,  pp.  47-106,  pis.  iii-xi,  figs.  1-3,  1899. 

91  [Review  of  "Revised  text  book  on  geology,"  by  J.  D.  Dana, 

edited  by  Wm.  North  Rice]. 
Science,  new  ser.,  vol.  ix,  p.  147,  1899. 

92  Clarke  (F.  W.).     [Chemical  composition  of  roscoelite.] 

Am.  Jour.  Sci.,  4th  ser.,  vol.  vii,  pp.  464-456,  1899.     Review:  Am. 
GeoL,  vol.  xxiv, p.  318  (J  p.),  1899. 

93  Constitution  of  tourmaline. 

Am.  Jour.  Sci.,  4th  ser.,  vol.  viii,  pp.  111-121,  1899.     Review:  Am. 
GeoL,  voL  xxiv,  pp.  318-319,  1899. 

94  The  alkaKue  reaction  of  some  natural  silicates. 

Review:  Am.  Geol.,  voL  xxiii,  p.  328  (7  1.),  1899. 

95  and  Darton  (N.  H.).     Hydromica  from  New  Jersey. 

Am.  Jour.  Sci.,  4th  ser.,  vol.  vii,  pp.  366-366,  1899.     Review:  Am. 
GeoL,  vol.  xxiv,  p.  182  (J  p.),  1899. 
Describes  occurrence  of  chemical  characters  of  the  material. 

96  Clarke  (John  M.).     The  Naples  fauna  (fauna  with  Mantioccras 

intumescens)  in  western  New  York. 
N.  Y.GeoL  Surv.,  16th  Ann.  Rept.,  pp.  29-162,  9  pis.,  106  flf?8.,  1899. 
Describes  the  geologic  relations  and  vertical  range  of  the  genera  and 
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97  Clarke  (John  M.).    Notes  on  the  early  stages  of  certain  Goniatit^ 

N.  Y.  Geol.  Surv.,  16th  Ann.  Kept.,  pp.  163-170,  7  figs.,  1899. 
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103 


Upper  Silurian  fauna  of  the  Rio  Trombetas,  State  of  Pai 
Brazil,  and  Devonian  moUusks  from  the  State  of  Pai 
Brazil. 

Archivosdo  Museu  Nacional  do  Rio  de  Janeiro,  vol.  x.  Review:  A 
Geol.,  vol.  xxiv,  pp.  311-317,  1899. 

Geological  time. 

Science,  newser.,  vol.  x,  pp.  695,  1899. 

Describes  certain  methods  previously  employed  by  which  to  eetimi 
geologic  time. 

-  (a)  Paropsonema:  A  peculiar  echinoderm  from  the  Intum( 

cens  fauna.   New  York,     (b)  Remarkable    occurrence 
Orthoc^ros  in  the  Oneonta  sandstones  of  New  York.     { 
The  Squaw  Island  "Water  biscuit,"  Canandaigua  Lake,  Ne 
York. 

Abstracts:  Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  xlviii,  p.  226  (I  p 
Science,  new  ser.,  vol.  x,  pp.  488-489  (J  p.),  1899. 

-  and  Schuchert  (Charles).     The  nomenclature  of  the  Nc 

York  series  of  geological  formations. 

Science,  new  ser.,  vol.  x,  pp.  874-878,  1899. 

Discusses  the  applications  which  have  been  made  of  the  subdivisic 
of  the  New  York  series,  and  proposes  a  series  of  names  derived  in 
characteristic  New  York  localities. 

-  Hall  (J.)  and.     A  memoir  on  the  Paleozoic  reticulate  spong 

constituting  the  family  Dictyospongidse,  Part  I. 
See  Hall  (J.)  and  Clarke  (J.  M.),  Nos.  275  and  276. 

A  memoir  on  the  Paleozoic  reticulate  sponges  cons 
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tuting  the  family  Dictyospongidte,  Part  11. 
See  Hall  (J.)  and  Clarke "^( J.  M.),  Nos.  275  and  277. 

104  Clements  (J.  Morgan).     Contributions  to  the  study  of  conte 

metamorphism. 

Am.  Jour.  Sci.,  4th  ser.,  vol.  vii,  pp.  81-90.  Abstracts:  Am.  Geol.,  v 
xxiv,  pp.  254-255;  Am.  Nat.,  vol.  xxxiii,  pp.  551-552,  1899. 

Describes  contact  metamorphism  of  Mansfield  slates  in  the  up] 
peninsula  of  Michigan. 

105  and  Smyth  (H.  L.).     The  Crystal  Falls  iron-bearing  distr; 

of  Michigan.    With  a  chapter  on  the  Sturgeon  Eiver  tong 
by  W.  S.  Bay  ley,  and  an  introduction  by  C.  E.  Van  Hii 

V.  S.  Geol.  Surv.,  Mon.  XXXVI,  512  pp.,  53  pis.,  24  figs.;  19th  Ai 
Kept.,  Pt.  Ill,  pp.  19-151,  pis.  i-xi,  figs.  1-6,  1899.  Review:  Am.  Ge< 
vol.  xxiv,  pp.  308-311,  1899. 

Describes  the  physiography  of  the  region  and  the  occurrence  a 
character  of  the  Archean  and  Algonkian  formations  and  of  the  ironn 
deposits.     Includes  geologic  maps.  ,^  , 
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106  Coleman  (Arthur  P.).     Lake   Iroquois  and  its  predecessor  at 

Toronto  [Canada.] 

Geol.  Soc.  Am.  Bull.,  vol.  x,  pp.  165-176, 1899.  Abstracta:  Am.  Geol., 
vol.  xxxili,  pp.  103-104  (J  p.) ;  Science,  new  eer.,  vol.  ix,  pp.  143- 
144,  1899. 

Describes  glacial  feataree  of  the  region. 

107  A  new  analcite  rock  from  Lake  Superior. 

Jour,  of  Geol.,  vol.  vii,  pp.  431-436,  1899. 

Describee  the  occurrence  and  petrographic  and  chemical  characters. 

108 Corundif erous  nepbeline  syenite  from  eastern  Ontario. 

Jour.  Geol.,  vol.  vii,  pp.  437-444,  1899. 
Describes  occurrence  and  petrographic  character. 

109  Copper  regions  of  the  upper  lakes  [Ontario]. 

Ont  Bur.  of  Mines,  vol.  viii,  pp.  121-174,  12  pis.,  1899. 

Describes  the  general  physiographic  and  geologic  features  of  the  region 
and  the  character  and  occurrence  of  the  Archean  rocks  and  Algonkian 
and  Pleistocene  deposits.  Includes  notes  on  the  petrographic  characters 
of  the  igneous  rocks. 

110  Corundif  erous  nephelite  syenite. 

Ont.  Bur.  of  Mines,  vol.  viii,  pp.  250-253,  1899. 
Describes  character  and  occurrence  in  Ontario. 

111  Copper  in  Parry  Sound  district  [Ontario]. 

Ont.  Bur.  of  Mines,  vol.  viii,  pp.  259-262,  1899. 
Describes  character  and  occurrence  of  copper  ores. 

112  and  Willmott  (A.  B.).     Michipicoton  iron  mnge. 

Ont.  Bur.  of  Mines,  vol.  viii,  pp.  254-258,  1899. 
Describes  occurrence  of  iron  in  the  region. 

113  Colquhoun  (A.  J.).      Notes  on  occurrence    of    quicksilver    in 

Canada. 

Can.  Min.  Inst.  Jour.,  vol.  ii,  pp.  13-16;  Can.  Min.  Rev.,  vol.  xviii, 
pp.  41-42;  Mm.  and  Sci.  Press,  vol.  Ixxix,  p.  288,  1899. 

114  Comely  (V.  R.  de).    The  gold  resources  of  Mexico. 

Eng.  and  Min.  Jour.,  vol.  Ixvii,  pp.  320-321,  348,  1899. 
Describes  general  occurrence  of  auriferous  veins  and  placers. 

115  Cooper  (A.  S.).     The  genesis  of  petroleum  and   asphaltum  in 

California. 
Cal.  State  Mm.  Bureau  Bull.,  No.  16,  89  pp.,  29  figs.,  1899. 

116  The  genesis  of  petroleum  and  asphaltum  in  California. 

Min.  and  Sci.  Press,  vol.  Ixxviii,  pp.  124,  149,  182,  205  (2  figs.),  236 
(Ifig.),264(2fig8.),289-290(lfig.),320(lfig.),344(2fig8.),377(lfig.), 
401-402,432  (1  fig.),  460  (1  fig.),  1899. 

Describes  occurrence  and  discusses  origin.  ^  ^ 
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117  Cooper  (A.  S.).     Phenomena  accompanying  the  accumulations  < 

bitumen. 

Min.  and  Sci.  Press,  vol.  Ixxix,  pp.  632-633  (3  figs.),  665  (3  figs.).  61 
(Ifig.),  721,  1899. 

Describes  occurrences. 

118  Cope  (Edward  D.).     Vertebrate  remains  from  Port  Kenned 

bone  deposit  [Pennsylvania]. 

Phil.  Acad.  Nat.  Sci.  Jour.,  2nd  ser.,  vol.  xi,  pt  ii,  pp.  193-267,  p] 
xix-xxi, 


119  Crook  (A.  R.).     Oliver  Marcy,  LL.  D. 

Am.  GeoL,  vol.  xxiv,  pp.  67-72,  pi.  iv,  1899. 
Gives  a  sketch  of  Professor  Marcy's  life. 

120  Crosby  (W.  O.).    Archean-Cambrian  contact  near  Manitou,  Col< 

rado. 

Geol.  Soc.  Am.,  Bull.,  vol.  x,  pp.  141-164,  pla.  xiv-xviii,  38  figs.  189 
Abstracts:  Am.  Geol.,  vol.  xxiii,  p.  92;  Science,  new  ser.,  vol.  ix,  p.  1( 
(i  p.),  1899. 

Descrilxjs  the  contact,  the  structural  featuret*,  modes  of  erosion,  ar 
the  relation  of  the  form  of  the  contacts  and  the  character  of  the  ove 
lying  sediments. 

121  Geology  of  the  Wachusett  dam  and  Wachusett  aquedu< 

tunnel  of  the  Metropolitan  waterworks  in  the  vicinity  t 
Clinton,  Massachusetts. 
Tech.  Quart.,  vol.  xii,  pp.  68-96,  10  figs.,  1899. 
Describes  the  character  and  occurrence  of  the  sedimentary  and  igneoi 
rocks  and  structure  features  of  the  region. 

122  Geological   history  of  the  Nashua  Valley  during  the  Tei 

tiary  and  Quaternary  periods. 

Tech.  Quart.,  vol.  xii,  pp.  288-324,  4  pis.,  1899. 

Describes  the  physiography  and  character  of  the  Tertiary  and  Pleist 
cene  drainage. 

123  [Review  of  "The  genesis  of  bitumens  as  related  to  chem 

cal  geology,"  by  S.  F.  Peckham.] 
Am.  Geol.,  vol.  xxiu,  p.  327  (4  L),  1899. 

124  [Review  of  ^' Notes  on  North  Carolina  minerals,"  by  J.  I 

Pratt.] 
Am.  Geol.,  vol.  xxiii,  pp.  325-326,  (}  p.) »  1899. 

125  [Review  of  "The  origin  and  chemical  composition  of  petr^ 

leum,"  by  S.  P.  Sadtler,  S.  F.  Peckham,  David  T.  Da^ 
Francis  C.  Phillips,  and  Charles  F.  Mabery.] 
Am.  GeoL,  vol.  xxiii,  pp.  326-327, 1899. 
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126  Crosby  (W.  O.).  [Review  of  *' Origin  of  grahamite,"  by  I.  C. 
White;  "A  contribution  to  the  study  of  contact  metamor- 
phism/'  by  J.  Morgan  Clements;  "The  petrographical 
province  of  Essex  County,  Mass.,"  by  H.  S.  Washington; 
and  *'A  contribution  to  the  geology  of  the  pre-Cambrian 
igneous  rocks  of  the  Fox  River  Valley,  Wisconsin,"  by 
Samuel  Weidman.] 
Am.  Geo].,  vol.  xxiv,  pp.  253-257, 1899. 

127 The  glacial  lake  of  Nashua  Valley. 

Abstracts:  Am.  GeoL,  vol.  xxiii,  pp.  102-103  {i  p.);  Science,  new  ser., 
voL  ix,  p.  106  ( J  p. ),  1899. 

128  Cross  (Whitman).     Telluride  folio,  Colorado. 

U.  8.  Geol.  Survey,  Geol.  Atlas  of  U.  S.,  folio  No.  57, 1899. 

Describes  the  general  physiography  and  geology  of  the  San  Juan  region, 
and  the  occurrence  and  character  of  the  A Igonkian,  Juratrias,  Creta- 
ceous, Tertiary,  and  igneous  rocks  of  the  quadrangle  and  discusses  the 
geologic  history.  Includes  topographic  and  geologic  maps,  columnar 
sections,  and  special  illustrations. 

129  See  HiU  (R.  T.).     No.  313. 

180  CnmniingB  (Uriah).     American  cements. 

Rogers  and  Manson,  Boston,  299  pp.,  1898.  Review:  Jour,  of  (ieol., 
vol.  vii,  p.  627  (J  p. ),  1899. 

131  Cnrtas  (G.  C.)  and  Woodworth  (J.  B.).     Nantucket,  a  morainal 

island. 
Jour,  of  Greol.,  vol.  vii,  pp.  226-236, 5  figs.,  1899. 

Descrihes  the  physiographic,  glacial,  and  general  geologic  features  of 
the  region. 

132  Cushing  (H.  P.).     Augite-syenite  gneiss  near  Loon  Lake,  New 

York. 

Geol.  Soc.  Am.,  Bull.,  vol.  x,  pp.  177-192,  pis.  19-20, 1899.  Abstracts: 
Am.  Greol.,  vol.  xxiii,  pp.  106,  330-331;  Science,  new  ser.,  vol.  ix,  p. 
141,  1899. 

Describes  megascopic,  microscopic,  and  chemical  character  of  the 
gneiss  and  its  occurrence  in  the  petrographic  provinces.  Discusses 
sequence  of  eruptions  in  the  Adirondacks. 

133  Report  on  the  boundary   between  the  Potsdam  and  pre- 

Cambrian  rocks  of  the  Adirondacks  [New  York]. 

N.  Y.  Geol.  Surv.,  16th  Ann.  Kept,  pp.  5-27, 1  pi.,  2  figs.  1899.  Review: 
Am.  Geol.,  vol.  xxiii,  p.  330, 1899. 

Describes  the  geologic  history  and  local  geologic  features  of  the  region. 

D. 

134  Dale  (T.  Nelson).     The  slate  belt  of  eastern  New  York  and  west- 

ern Vermont. 

U.  S.  Geol.  Surv.,  19th  Ann.  Kept.,  Pt.  Ill,  pp.  153-300,  pls.xii-xli, 
figs.  7-16, 1899. 

Describes  the  physiography,  the  occurrence,  and  character  and  struc- 
ture of  the  Cambrian  and  Ordovician  beds,  the  chemical  composition  of 
the  slates,  and  the  economic  geology  of  the  region.  Includes  a  bibliog- 
raphy of  the  subject 
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III 


135  Dall  (Wm.  H.)     Synopsis  of  the  Recent  and  Tertiary  Leptonao 

of  North  America  and  the  West  Indies. 
U.  S.  Nat.  Mus.,  Proc.,  vol.  xxi,  pp.  873-897,  pis.  Ixxxvii-lxxxviii,  181 

136  Daly  (R.  A.).     On  the  optical  characters  of  the  vertical  zone 

amphiboles  and  pyroxenes;  and  on  a  new  method  of  dete 
mining  the  extinction  angles  of  these  minerals  by  means 
cleavage  planes. 
Am.  Acad.  Arts  and  Sci.,  Proc.,  vol.  xxxiv,  pp.  309-323,  pis.  i-iii,  18$ 


137 
138 


On  a  new  variety  of  hornblende. 

Am.  Acad.  Arts  and  Sci.,  Proc.,  vol.  xxxiv,  pp.  431-437, 1899. 

The  peneplain.     A  review. 

Am.  Nat.,  vol.  xxxiii,  pp.  127-138, 1899. 

Discusses  Professor  Tarr*8  criticisms  of  the  peneplain  theory. 


139  Darton  (Nelson  Horatio).  Preliminary  report  on  the  geology  ai 
water  resources  of  Nebraska  west  of  the  one  hundred  ai 
third  meridian. 

U.  S.  Geol.  Surv.,  19th  Ann.  Rept.,  Pt.  IV,  pp.  71^785,  pis.  lxxiv-<;xv] 
figs.  208-230, 1899. 

Describes  the  physiography,  the  character  and  occurrence  of  t 
Pleistocene,  Tertiary,  and  Cretaceous  strata  and  of  the  undergroui 
waters. 


140 
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The  bad  lands  of  South  Dakota. 

Nat.  Geog.  Mag.,  vol.  x,  pp.  339-343, 3  pis.,  1899. 
Describes  the  general  geologic  and  physiographic  features  of  t 
region. 

Fossil  fish  in  Jurassic  of  Black  Hills. 

Abstracts:  Am.  Geol.,  vol.  xxiii,  p.  93  (4  1.),  1899;   Science,  new  se 
vol.  ix,  p.  103  (7  1.),  1899. 

-  Mesozoic  stratigi'aphy  in  southwestern  Black  Hills. 

Abstracts:  Ain.  Geol.,  vol.  xxiii,  p. 94  (J  p.),  1899;  Science,  new  8€ 
vol.  ix,  p.  103  (i  p.),  1899. 

-  Relations  of  Tertiary  formations  in  western  Nebraska  regie 

Abstracts:  Am.  Geol.,  vol.  xxiii,  p.  94  (i  p.),  1899;  Science,  new  sc 
vol.  ix,  p.  103  (5  1.),  1899. 

-  Shore  line  of  Tertiary  lakes  on  slope  of  the  Black  Hills. 

Abstracts:  Am.  Geol.,  vol.  xxiii,  p.  94  (9  1.),  1899;  Science,  new  sc 
vol.  ix,  p.  103  (8  1.),  1899. 

Clarke  (F.  W.)  and.     Hydromica  from  New  Jersey. 

See  Clarke  (F.  W.)  and  Darton  (N.  H.),  No.  96. 


143  Davis  (H.  J.).     Modification   in   the  Jonathan  Creek  draina 
basin  [Ohio.] 

Denison  Univ.,  Sci.  Lab.  Bull.,  vol.  xi,  art  viii,  pp.  163-165,  pis.  xa 
xxvi,  1899. 
Describes  the  physiographic  feat^|p,|^|,j^li8jiggfefiy{e 
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144:  Davis  (W.  M.).     The  peneplain." 

Am.  GeoL,  vol.  xxiii,  pp.  207-239,  pi.  vii,  1899. 
DisciuBses  evidences  bearing  on  the  existence  of  peneplains. 

145  Davison  (J.  M.).     Platinum  and  iridium  in  meteoric  iron. 

Am.  Jour.  Sd.,  4th  ser.,  vol.  vii,  p.  4, 1899.  Review:  Am.  Geol.,  vol, 
xxiii,  p.  327  (91.),  1899. 

146  DaiRTBon  (George  M.).     Summary  report  of  the  Geological  Sur- 

vey department  [Canada]  for  the  year  1897. 

Can.  Geol  Surv.,  new  ser.,  vol.  x,  Rept.  A,  156  pp.  and  map,  1898. 

Contains  a  general  summary  of  the  operations  of  the  survey  and  of 
the  annual  reports  of  the  several  geologists. 

147  Summary  report  of  the  Geological  Survey  department  of 

[Canada]  for  the  year  1898. 

Can.  Geol.  Surv.,  208  pp.,  1899.  Review:  Am.  Geol.,  vol.  xxiii,  pp. 
384^385,1899. 

148  The  coals  of  the  Canadian  northwest  and  Rocky  Mountain 

region. 

The  Mineral  Industry  for  1898.  vol.  vii,  pp.  198-201,  1899. 
Describes  occurrence  and  distribution. 

149  A  remarkable  landslip  on  the  Riviere  Blanche,  Port  Neuf 

Co.,  Quebec. 

Abstracts:  Am.  Geol.,  vol.  23,  p.  103  (J  p.);  Science,  new  ser.,  vol.  ix, 
p.  139(91.),  1899. 

150  Duplication  of  geologic  formation  names. 

Science,  new  ser.,  vol.  ix,  pp.  592-593, 1899. 
Discusses  use  of  the  name  Cache  Cree^  formation. 

151  DaiRTBon  (Sir  J.  William).     Note  on  an  echinoderm  collected  by 

Dr.  Ami  at  Bessrers,  Ottawa  River,  in  the  Pleistocene 
(Leda  clay). 

Ottawa  Nat.,  vol.  xiii,  pp.  201-202,  1899. 

Contains  notes  on  a  specimen  representing  a  8i)ecies  of  Spatangus  or 
BrisBus. 

152  Addendum  to  a  note  of  Nova  Scotia  Carboniferous  Entomos- 

traca  in  number  for  January,  1897. 
Can.  Rec.  Sci.,  vol.  vii,  p.  396,  fig.  10,  1898. 
Gives  figure  of  Carbonia  rankiniana. 

153  Day  (David  T;).     Mineral  Resources  of  the  Antilles,  Hawaii,  and 

the  Philippines. 
Eng.  Mag.,  vol.  xvii,  pp.  242-251,  1899. 
Gives  a  general  account  of  the  mineral  resources  of  these  islands. 

164  Day  (William  C).     The  coal  and  pitch  coal  of  the  Newport  mine 
[Oregon]. 
U.  S.  Geol.  Surv.,  19th  Ann.  Rept.,  Pt.  Ill,  pp.  370-376,  1899.    ^ 
Discusses  the  character  and  origin  of  certain  portions  of  these  coal  beds. 
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155  Day  (William  C).     See  Taflf  (J.  A.).     No.  617. 

156  Dickhaut  (Henry  E.).     Collecting  fossils  in  the  Cincinnati  shale 

Am.  Geol.,  vol.  xxiii,  pp.  335-336,  1899. 

Contains  notes  on  the  occurrence  of  fossils  in  these  shales  and  recoi 
mendations  as  to  the  best  part  of  the  year  to  collect  fossils  from  tl 
region. 

157  Diller  (Joseph  Silas).     The  Coos  Bay  coal  field,  Oregon. 

U.  S.  Geol.  Surv.,  19th  Ann.  Rept,  Pt.  Ill,  pp.  309-376,  pis.  xUii-li 
figs.  17-76, 1899. 

Describes  the  topographic  and  geologic  features  of  the  region  and  t 
occurrences  and  cliaracter  of  the  coals. 


158 


159 


160 


161 


Origin  of  Paleotrochis. 

Am.  Jour.  Sci.,  4th  ser.,  vol.  vii,  pp.  337-342,  1899.  Review:  Ai 
Geol.,  vol.  xxiv,  p.  182  (J  p.),  1899. 

Describes  microscopic  iiharacters  of  the  material  and  origin  of  i 
Paleotrochis  structure. 

Crater  Lake,  Oregon. 

Smith.  Inst.,  Ann.  Rept.  for  1897,  pp.  369-379,  pis.  ii-xvi,  1898. 

Latest  volcanic  eruption  on  the  Pacific  coast. 
Science,  new  ser.,  vol.  ix,  pp.  639-640,  1899. 
Describes  material  from  Mount  St.  Helens,  Washington. 

The  educational  series  of  rock  specimens  collected  and  di 
tributed  by  the  United  States  Geological  Survey. 
Abstract:  Am.  Geol.,  vol.  xxiii,  pp.  61-62,1899. 


162  Domenech  (Manuel  Victor).     [Mineral  resources  of  Porto  Rice 

Mines  and  Minerals,  vol.  xix,  pp.  529-632,  1  fig.,  1899. 
Describes  occurrence  of  gold,  silver,  copper,  and  iron. 

•163  Donald  (J.  T.).     A  notable  Canadian  deposit  of  chromite. 

Can.  Min.  Inst.,  Jour.,  vol.  ii,  pp.  25-27,  1899;  Can.  Min.  Rev.,  v< 
xviii,  pp.  40-41,  1899. 
Contains  notes  on  occurrence. 

164  Douglas  (James).     The  Copper  Queen  mine,  Arizona. 

Min.  and  Sci.  Press,  vol.  Ixxix,  pp.  432-433,  2  figs.,  1899. 

165  Douvill6  (M.  H.).     Sur  I'fige  des  couches  travers^es  par  le  can 

de  Panama. 
Soc.  G^ol  de  France,  Bull.,  3d  ser.,  vol.  xxvi,pp.  587-600, 1898. 
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166  Eakle  (Arthur  S.).  Topaz  crystals  in  the  mineral  collection 
the  U.  S.  National  Museum. 

U.  S.  Nat.  Mus.  Proc,  vol.  xxi,  pp.  361-369,  22  figs.,  1899;  publish 
in  1898. 
Describes  crystallographic  characters.        C^ooalp 
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167  Eastman  (C.  B.).     Descriptions  of  new  species  of  Diplodus  teeth 

from  the  Devonian  of  northeastern  Illinois. 
Jour,  of  GeoL,  vol.  vii,  pp.  489-493,  pi.  vii,  1899. 
Describes  two  new  species  of  Diplodus. 

168  Eckel  (E.  C).     Intrusives  in  the  Inwood  limestone  of  Manhattan 

Island. 

Am.  GeoL,  vol.  xxiii,  pp.  122-124,  pi.  iii,  1899. 

Describes  the  relations  of  the  formations  and  the  character  and  ocxiur- 
rence  of  the  intrusives. 

169  Ehrenfeld  (Frederick).     A  study  of  the  igneous  rocks  at  York 

Haven  and  Stony  Brook,  Pa.,  and  their  accompanying 
formations. 

Thesis  presented  to  the  faculty  of  the  department  of  philosophy  of 
the  University  of  Pennsylvania,  24  pp.,  1  pi.,  1898.     (Not  seen. ) 

170  Eldridge  (George  H.).    The  extreme  southeastern  coast.    The 

coast  from  Lynn  Canal  to  Prince  William  Sound  [Alaska]. 
U.  S.  Geol.  Surv.,  Expl.  m  Alaska,  pp.  101-104,  1899. 
Describes  occurrence  of  gold  and  coal  in  the  region. 

171  The  Sushitna  drainage  area  [Alaska]. 

U.  S.  Geol.  Surv.,  Expl.  in  Alaska,  pp.  111-112,  1899. 
Describes  general  physiographic  and  geologic  features. 

172  and  Muldrow  (Robert).     Report  of  the  Sushitna  expedition 

[Alaska]. 

U.  S.  Geol.  Surv.,  Expl.  in  Alaska,  pp.  15-27,  1899. 

Describes  the  physiography,  the  character  and  occurrence  of  the  gran- 
ite and  sedimentary  formations,  and  the  geologic  structure  and  mineral 
resources  of  the  r^on. 

173  Elftman  (Arthur  H.).     Preliminary  report  of  field  work  during 

the  summer  1895. 
Minn.  Geol.  and  Nat.  Hist.  Surv.,  24th  Ann.  Kept.,  pp.  148-149, 1899. 
Brief  notes  on  the  occurrence  of  anorthosytes. 

174 List  of  rock  samples  collected  in  northeastern  Minnesota  in 

1895,  1896,  and  1897  (prepared  by  U.  S.  Grant). 
Minn.  Geol.  and  Nat  Hist.  Surv.,  24th  Ann.  Kept.,  pp.  150-170,  1899. 

175  EUs  (R.  W.).     Problems  in  Quebec  geology. 

Can.  Rec.  Sci.,  vol.  vii,  pp.  480-502,  1898. 

Gives  a  general  review  of  the  publications  on  Quebec  geology  and  dis- 
cusses the  problems  involved. 

176  Emerson  (B.  K.).    The  geology  of  eastern  Berkshire  County, 

Massachusetts. 

TJ.  S.  Geol.  Surv.,  Bull.  No.  159,  139  pp.,  9  pis.,  16  figs.,  1899. 

Describes  the  occurrence,  character,  and  structure  of  the  pre-Cam- 
brian,  Cambrian,  Silurian,  Glacial,  and  post-Glacial  deposits,  and  gives 
an  account  of  the  mineral  resources  and  a  mineral  lexicon  and  biblioff- 
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177  Emerson  (B.  K.).     Differences  of  batholitic  granites,  accordi 

to  depth  of  erosion. 

Abetracta:  Am.  GeoL,  vol.  xxiii,  pp.  104-105;  Science,  new  ser.,  i 
ix,  p.  140  (J  p.),  1899. 

178  Emmons  (S.  F.).     Plutonic  plugs  and  subtuberant  mountains. 

Abstract:  Science,  new  ser.,  vol.  x,  pp.  24-25,  1899. 


It 


179  Fairbanks  (Harold  W.).  Some  notes  on  the  petroleum  depoe 

of  California. 

Min.  and  Sci.  Press,  vol.  Ixxviii,  p.  533,  1899. 
Discusses  occurrence  and  origin. 

180  Fairchild  (Herman  Le  Roy).     Glacial  waters  in  the  Finger  Lol 

region  of  New  York. 

Geol.  Soc.  Am.,  Bull.,  vol.  x,  pp.  27-^,  pis.  iii-ix,  1899. 

Describes  the  glacial  lakes  that  occupied  the  various  valleys  of 
region. 

181  Glacial  Lakes  Newberry,  Warren,  and  Dana,  in  central  N 

York. 

Am.  Jour.  Sci.,  4th  ser.,  vol.  vii,  pp.  249-263,  1  fig.,  pi.  vi,  1899. 

Describes  general  character,  extent,  and  shore  lines  and  elevationi 
the  glacial  lakes. 

182  Faribault  (E.  R.).  On  the  gold  measures  of  Nova  Scotia,  and  de 

mining. 

Can.  Min.  Inst.,  Jour.,  vol.  ii,  pp.  119-129;  Can.  Min.  Rev.,  voL  x.\ 
p.  78,  1899. 

Describes  geologic  structure  and  occurrence  of  gold  in  the  region. 

183  Farrington  (Oliver  C).     A  fossil  egg  from  South  Dakota. 

Field  Col.  Mus.,  Geol.  ser.,  vol.  i,  No.  5,  pp.  192-200,  pla.  xx-xxi,  f 
1-2, 1899. 

184  Finch  (J.  W.).    [Review  of  "  Iowa  Geological  Survey,  Ann.  Re; 

1898,  vol.  ix."] 
Jour,  of  Geol.,  vol.  vii,  pp.  517-521, 1899. 

185  Fleming  (Mary  A.).     The  potholes  of  Fosters  Flats  (now  call 

Niagara  Glen)  on  the  Niagara  River. 

Abstracts:  Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  xlviii,  pp.  226-227  (J  j 
Science,  new  ser.,  vol.  x,  p.  489  ( J  p.  )>  1899. 

186  Foerste  (August  F.).     Age  and  development  of  the  Cincinn 

anticline. 
Abstract:  Science,  new  ser.,  vol.  x,  p.  488  ( J  p. ),  1899. 

187  Shalor  (N.  S.),  Woodworth  (J.  B.),  and.     Geology  of  t 

Narragansett  Basin. 

See  Shaler  (N.  S. ),  Woodworth  (JgiB^.^  and  Foerste  (A.  F. ),  No.  582 
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188  Fontaine  (W.  M.).     Notes  on  Lower  Cretaceous  plants  from  the 
Hay  Creek  coal  field,  Crook  County,  Wyoming. 

U.  S.  Geol.  Surv.,  19th  Ann.  Rept,  Pt  II,  pp.  646-702,  pis.  clx-clxix, 
1809. 
Describes  the  section  of  the  coal  beds  and  the  fossils  coUected. 

189 See  Ward  (L.  F.),  No.  690. 

190  Foote  (H.  W.),  Penfield  (S.  L.)  and.     Chemical  composition  of 

tourmaline. 
See  Penfield  (S.  L. )  and  Foote  (H.  W),  No.  520. 

191  Foote  (Warren  M.).     Note  on  a  new  meteoric  iron  found  near 

the  Tombigbee  River,  in  Choctaw  and  Sumter  counties, 
Alabama. 

Am.  Jour.  Sci.,  4th  ser.,  vol.  viii,  pp.  15^156,  pis.  ii-iii,  1899.  Review: 
Am.  Geol.,  vol.  xxiv,  p.  319  (81.),  1899. 

Describes  the  occurrence  and  physical  and  chemical  characters  of  the 
material. 

192 Note  on  a  new  meteoric  iron  found  near  Iredell,  Bosque 

County,  Texas,  U.  S.  A. 

Am.  Jour.  Sci.,  4th  ser.,  vol.  viii,  pp.  415-416, 1899. 
Describes  occurrence  and  chemical  character  of  the  mat^ial. 

193  Forsyth  (A.),  O'Harra  (C.  C.)  and.     Notes  on  the  geology  and 

mineral  deposits  of  a  i)ortion  of  the  southern  Black  Hills. 
See  O'Harra  (0.0.)  and  Forsyth  (A.),  No. 502. 

194  Foi^ler  (S.  S.).     Notes  on  the  Ymir  mine  and  its  mill  practice 

[British  Columbia]. 
Min.  and  Sci.  Press,  vol.  Ixxix,  p.  517, 1899. 
Describes  geologic  features  and  occurrence  of  gold  and  silver  ores. 

195  Fuller  (Myron  L.).     Season  and  time  elements  in  sand-plain  for- 

mation. 
Jour,  of  Geol.,  vol.  vii,  pp.  452-462, 1  fig.,  1899. 
Discusses  origin  of  certain  glacial  deposits. 

196  Notes  on  an  unusual  orientation  of  phenocrysts  in  a  dike. 

Tech.  Quart.,  vol.  xii,  pp.  175-179, 2  figs.,  1899. 
Describes  phenocrysts  of  a  porphyritic  granite. 

197 The  occurrence  and  uses  of  mica. 

Stone,  vol.  xix,  pp.  530-532,  1899. 

198  [Review  of  ''Mineralogical  notes,  analyses  of  tysonite,  bast- 

nasite,  prosopite,  jelBfersonite,  covellite,"  etc.,  by  W.  F. 
Hillebrand.] 
Am.  Geol.,  vol.  xxiii,  pp.  324-325  (J  p.),  1899. 
Bull.  172 3  rooal(> 
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199  Fuller  (Myron  L.).     [Review  of  "On  the  chemical  oompositic 
tourmaline,"  by  S.  L.  Penfield  and  H.  W.  Foote.] 
Am.  Geol.,  vol.  xxiii,  p.  325  (}  p. ),  1899. 
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207 


[Review  of  "On  dikes  of  felsophyre  and  basalt  in  Palec 
rocks  in  central  Appalachian  Virginia,"  by  N.  H.  Dai 
and  "Notes  on  the  petrography,"  by  Arthur  Keith.] 
Am.  Geol.,  vol.  xxiii,  p.  327  (61.),  1899. 

[Review  of  "Platinum  and  iridium  in  meteoric  iron,"  b 
M.  Davison.] 
Am.  Geol.,  vol.  xxiii,  p.  327,  (9  1. ),  1899. 

[Review  of  "Causes  of  variation  in  composition  of  ign* 
rocks,"  by  T.  L.  Walker.] 
Am.  Geol.,  vol.  xxiii,  pp.  327-328,  ( J  p. ),  1899. 

[Review  of  "On  the  associated  minerals  of  rhodolite,' 
W.  E.  Hidden  and  J.  H.  Pratt.] 
Am.  Geol.,  vol.  xxiii,  p.  328  (51.),  1899. 

[Review  of  "The  alkaline  reaction  of  some  natural  silica! 
by  F.  W.  Clarke.] 
Am.  Geol.,  vol.  xxiii,  p.  328  (7  1. ),  1899. 

[Review  of  "Petroleum  inclusions  in  quartz  ciystals,'" 
Chas.  L.  Reese.] 
Am.  Geol.,  vol.  xxiii,  p.  328  (31.),  1899. 

[Review  of  "Mineral  resources  of   Cuba,"  by  Raimt 
Cabrera.] 
Am.  Geol.,  vol.  xxiii,  p.  328  (31.),  1899. 
See  Bibliography  and  Index  for  1899,  No.  117. 

[Review  of  "The  slate  region  of  Pennsylvania,"  by  M 
field  Merriam.] 
Am.  Geol,  vol.  xxiii,  p.  328  (51.),  1899. 

[Review  of  "On  the phenocrysts of  intrusive  igneous  roc 
by  L.  V.  Pirsson;  "On  the  occurrence,  origin,  and  cl 
ical  composition  of  chromite,"  by  J.  H.  Pratt;  "S 
rock-forming  biotites  and  amphiboles,"  by  H.  W.  Tur 
"On  the  occurrence  of  Paleotrochis  in  volcanic  rock 
Mexico," by  H.  S.  Williams;  "Origin  of  Paleotrochis,' 
J.  S.  Diller;  "  Goldschmidtite,  a  new  mineral,"  by  W 
Hobbs;  and  "  On  a  hydromica  from  New  Jersey,"  by  F. 
Clarke  and  N.  H.  Darton.] 
Am.  Geol.,  vol.  xxiv,  pp.  180-182, 1899. 
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209  Fuller  (Myron  L.).    [Review  of  '^Analysis  and  composition  of  roe- 

coelite,"  by  W.  F.  Hillebrand;  "Chemical  composition  of  ros- 
coelite,"  by  F.  W.  Clarke;  "The  occurrence  of  roscoelite," 
by  H.  W.  Turner;  "On  the  chemical  composition  of  pari- 
site  and  a  new  occurrence  of  it  in  Ravalli  County,  Mont.," 
by  S.  L.  Penfield  and  C.  H.  Warren;  "  The  constitution  of 
tourmaline,"  by  F.  "W.  Clarke;  "Note  on  a  new  meteoric 
iron  found  near  Tombigbee  River  in  Choctaw  and  Sumter 
counties,  Alabama,  U.  S.  A.,"  by  Warren  M.  Foote;  "An 
Albertite-like  asphalt  in  the  Choctaw  Nation,  Indian  Terri- 
tory," by  J.  A.  Taflf;  "On  the  separation  of  alumina  from 
molten  magmas  and  the  formation  of  corundum,"  by  J.  H. 
Pratt;  "Experiments  relative  to  the  constitution  of  pecto- 
lite,  pyrophillite,  calamine,  and  analcite,"  by  F.  W.  Clarke 
and  George  Steiger;  "The  mineralogical  structure  and 
chemical  composition  of  the  trap  of  Rocky  Hill,  N.  J.,"  by 
A.  H.  PhUlips;  "Mineralogical notes; melonite,coloradoite, 
petzite,  hessite,"  by  W.  F.  Hillebrand.] 
Am.  Geol.,  vol.  xxiv,  pp.  317-321, 1899. 

210  Fulton  (R.  L.).     Nevada  sulphur  deposits. 

Eng. and  Min.  Jour.,  vol.  Ixviii,  p.  64  (}  p. ),  1899. 
Briefly  describes  occurrence  and  character. 

211  FnltB  (Francis  M.).     The  Burlington  artesian  well  [Iowa]. 

Iowa  Acad.  Sci.,  Proc.,  vol.  vi,  pp.  70-74, 1899. 
Gives  section  of  well  to  a  depth  of  2,430  feet 


212  Gkdlaher  (John  A.).     Bureau  of  geology  and  mines. 

Missouri,  Biennial  Rept.  1898, 68  pp. 
Describes  general  geologic  features  of  the  State. 

213  Oazmett  (Henry).     A  dictionary  of  altitudes  in  the  United  States. 

(Third  edition). 
U.  8.  Geol.  Surv.,  Bull.,  No.  160, 775  pp.  1899. 

214  Gassaway  (A.  D.).     The  Magalia,  Cal.,  drift  mine. 

Mm.  and  Sci.  Press,  vol.  Ixxviii,  pp.  37^-373  (3  figs.) ,  400-401  (3  figs.) , 


215  Oeraland  (George).     Modern  studies  of  earthquakes. 

Pop.  Sci.  Mo.,  vol.  liv,  pp.  362-371, 1899. 

216  Gibson  (T.  W.).     The  corundum  deposits  of  Ontario. 

Eng.  and  Min.  Jour. ,  vol.  Ixvii,  p.  500, 1899. 
Deecribefl  general  character  and  occurrence. 
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217  GHlbart  (Grove  Karl).     Glacial  sculpture  in  western  New  Yorl 

Geol.  Soc  Am.,  Bull.,  vol.  x,  pp.  121-130, 1899.   Abstracts:  Am.  G 
vol.  xxiii,  p.  103  (81.);  Science,  new  ser.,  vol.  ix,  p.  143  ( J  p.)»  l^^- 
Describee  sculpture  of  the  Niagara,  Clinton,  and  Medina  strata. 

218  Dislocation  at  Thirtymile  point,  New  York 

Geol.  Soc.  Am.,  Bull.,  vol.  x,  pp.  131-134,  pi.  xii,  2  figs.,  1899. 
Describes  overturned  fold  in  Medina  formation  and  discusses  origi 
the  structure. 


219  Ripple  marks  and  cross  bedding. 

Geol.  Soc.  Am.,  Bull., vol.  x,  pp.  135-140,  pi.  xiii,  5 figs.,  1899.  Abstr 
Am.  Geol. ,  vol.  xxiii,  p.  102  ( J  p. ) ;  Science,  new  ser. ,  vol.  ix,  p.  138  ( } 
1899. 

Describes  occurrence  in  the  Medina  formation. 

220  [Review  of  ''The  great  ice  dams  of  Lakes  Maumee,  W 

tlesly,  and  Warren,"  by  F.  B.  Taylor.] 
Jour,  of  Geol.,  vol.  vii,  pp.  621-623, 1899. 

221  Recent  earth  movement  in  the  Great  Lakes  region. 

Abstracts:  Am.  Geol.,  vol.  xxiii,  pp.  126-127;  Am.  Jour.  SGi.,4th 
vol.  vii,  pp.  239-241, 1899. 
See  Bibliography  and  Index  for  1898,  No.  289. 

222  GHrty  (George  H.).     Preliminary  report  on  Paleozoic  inverteb] 

fossils  from  the  region  of  the  McAlester  coal  field,  Inc 
Territory. 

TJ.  S.  Geol.  Surv.,  19th  Ann.  Kept,  Pt.  Ill,  pp.  639-593,  pis.  Ixix-b 
1899. 

Describes  the  occurrence  of  the  fossils  and  the  relations  of  the 
in  which  they  occur,  and  the  general  characteristics  of  the  Lower  He] 
berg,  Niagara,  and  Ordovician  faunas.    Discusses  their  relations  to  o 
faunas  and  describes  the  characters  of  the  species  collected. 

223  Devonian  and  Carboniferous  fossils.     [Yellowstone  Natic 

Park.] 
U.  S.  Geol.  Sur\\,  Mon.  XXXII,  Pt  II,  pp.  47^^99,  pis.  Ixvi-lxxi,  1 
Discusses  the  relations  of  the  faunas  and  describes  the  fossils  collec 

224  Qlenn  (L.  C).     The  Hatteras  axis  in  Triassio  and  Miocene  ti 

Am.  Geol.,  vol.  xxiii,  pp.  375-379, 1899. 

Describes  the  difference  in  Triassic  sedimentation  in  North  Cart 
and  in  the  Middle  and  North  Atlantic  States,  and  the  occurrence 
land  area  in  the  Carolina  region  in  early  Miocene  time. 

225  Gk>ode  (John  Paul).     The  piracy  of  the  Yellowstone. 

Jour,  of  Geol. ,  vol.  vii,  pp.  261-271, 5  figs. ,  1899. 
Describes  the  post-glacial  history  and  drainage  of  the  Upper  Yel 
stone  Valley. 

[Review  of  "Physical  geography  of  New  Jersey,"  by  R 

Salisbury.]  <-^  j 

Jour,  of  Geol.,  vol.  vu,  pp.  314-316, 1899.  ^OOg IC 
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227  Gk>rby  (S.  S.).     The  onyx  deposits  of  Barren  County,  Kentucky. 

Eng.  and  Min.  Jour.,  vol.  Ixvii,  pp.  707-708, 2  figs.,  1899. 
Describes  character  and  occurrence  of  the  deposits. 

228  Gkmld  (C.  N.).     On  the  finding  of  fossil  insects  in  the  Comanche 

Cretaceous  of  Kansas. 
Kan.  Acad.  Sci.  Trans.,  vol.  xvi,  p.  284, 1899. 

229  Qrabau  (Amadeus  W.).     The  paleontology  of  the  Eighteen  Mile 

Creek  and  the  Lake  Shore  sections  of  Erie  County,  New 
York. 

Buffalo  8oc.  of  Nat.  Sci.,  Bull.,  vol.  vi,  pp.  93-403, 283  figs.,  1899. 

Discusses  the  elements  of  paleontology  and  describes  the  genera  and 
species  of  fossils  collected  from  the  Devonian  strata  of  the  r^on. 
Includes  bibliography  and  a  discussion  of  the  relation  of  marine  bionomy 
to  stratigraphy. 

230 The  faunas  of  the  Hamilton  group  of  Eighteen-mile  Creek 

and  vicinity,  in  western  New  York. 
N.  Y.  Geol.  Surv.,  16th  Ann.  Kept.,  pp.  227-340, 5  pis.,  6  figs.,  1899. 
Describes  the  stratigraphic  features  and  the  vertical  distribution  of 
the  fossils  of  the  Hamilton  group  of  the  region. 

231  MoniloporidflB,  a  new  family  of  Paleozoic  corals. 

Bost  8oc.  Nat.  Hist. ,  Proc. ,  vol.  xxviii,  pp.  409-424, 4  pis. ,  1899. 

232  Some  modem  stratigraphic  problems. 

Abstract:  Science,  vol.  x,  p.  85  (}  p. ),  1899. 

233  Grant  (C.  C).     Geological  notes. 

Hamilton  Assoc.,  Proc.  and  Trans.,  No.  xv,  pp.  48-64, 1899. 
Ck>ntains  notes  on  the  Silurian  strata  and  fossils  in  the  vicinity  of 
Hamilton,  Ontario. 

234:  Oiant  (U.  S.).     The  geology  of  Cook  County  [Minnesota]. 

Minn.  Geol.  and  Nat.  Hist.  Surv.,  Final  Bept.,  vol.  iv,  pp.  31.V345,  pi. 
Ixix,  HH-KK,  1899. 

Describes  the  physiography  and  occurrence  of  the  Archean  and  Cam- 
brian rocks  and  glacial  history  and  deposits  of  the  region. 

236  The  geology  of  the  Pokegama  Lake  plate  [Minnesota]. 

Minn.  Geol.  and  Nat  Hist.  Surv.,  Final  Kept.,  vol.  iv,  pp.  346-349,  pi. 
Ixx,  1899. 

Describes  character  and  occurrence  of  the  Cambrian  strata  of  the 
region. 

236  The  geology  of  the  Grand  Rapids  plate  [Minnesota]. 

Minn.  Geol.  and  Nat.  Hist.  Surv.,  Final  Rept,  vol.  iv,  pp.  35C-354, 
pi.  Ixxi,  1899. 

Describes  the  character  and  occurrence  of  the  granites  and  the  Cam- 
brian sediments  of  the  region. 
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237  G-rant  (U.  S.).    The  geology  of  the  Swan  Lake  plate  [Minnes 

Minn.  Geol.  and  Nat  HiBt.  Surv.,  Final  Bept,  vol.  iv,  pp.  3K 
pi.  Ixxii,  1899. 

Describes  briefly  the  occurrence  of  granitic  rocks  and  Cam 
deposits. 

238  The  geology  of  the  Grabbro  Lake  plate  [Minnesota]. 

Minn.  Geol.  and  Nat.  Hist.  Surv.,  Final  Kept,  vol.  iv,  pp.  391 
pi.  Ixxxviii,  and  MM  and  PP,  1899. 

Describes  the  character  and  occurrence  of  the  Archean  and  Can 
rocks. 

239  The  geology  of  the  Snowbank  Lake  plate  [Minnesota]. 

Minn.  Geol.  and  Nat.  Hist.  Surv.,  Final  Rept,  vol.  iv,  pp.  421 
pi.  Ixxix,  1899. 
Describes  drift  deposits  and  Archean  rocks  of  the  region. 

240  The  geology  of  the  Fraser  Lake  plate  [Minnesota]. 

Minn.  Geol.  and  Nat.  Hist.  Surv.,  Final  Rept,  vol.  iv,  pp.  4^ 
pis.  Ixxx  and  LL,  figs.  78-79,  1899. 

Describes  the  topography  and  the  occurrence  and  character  < 
Archean  and  Cambrian  rocks. 

241  The  geology  of  the  Akeley  Lake  plate  [Minnesota]. 

Minn.  (Teol.  and  Nat  Hist,  Surv.,  Final  Rept,  vol.  iv,  pp.  462-4 
Ixxxi,  figs.  80-87,  1899. 

Describes  the  physiography,  the  character  and  occurrence  < 
Cambrian  and  Archean  rocks  and  occurrence  of  iron  ores. 


242  The  geology  of  the  Gunflint  Lake  plate  [Minnesota]. 

Minn.  Geol.  and  Nat.  Hist.  Sur\'.,  Final  Rept,  vol.  iv,  pp.  48; 
pi.  Ixxxii,  NN,  figs.  88, 89,  1899. 
Describes  character  and  occurrence  of  the  Cambrian  rocks. 
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The  geology  of  the  Rove  Lake  plate  [Minnesota]. 

Minn.  Geol.  and  Nat.  Hist  Surv.,  Final  Rept,  vol.  iv,  pp.  49; 
pi.  Ixxxiii,  1899. 
Describes  character  and  occurrence  of  the  Cambrian  rocks. 

The  geology  of  the  Mountain  Lake  plate  [Minnesota]. 

Minn.  Geol.  and  Nat.  Hist  Surv.,  Final  Rept,  vol.  iv,  pp.  49( 
pi.  Ixxxiv,  fig.  90,  1899. 

Describes  character  and  occurrence  of  the  Cambrian  rocks  and  < 
rence  of  silver. 

Record  of  geological  field  work  in  northern  Minnesota, 

to  1898. 
Minn.  Geol.  and  Nat  Hist.  Surv.,  24th  Ann.  Rept,  pp.  85-144, 18J 

List  of  rock  samples  collected  in  northeastern  MinnesG 

1898. 
Minn.  Geol.  and  Nat  Hist  Surv.,  24th  Ann.  Rept,  pp.  145-147,  U 
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347  Oiant  (U.  S.).     The  geology  of  Itasca  County  [Minnesota]. 

Minn.  Geol.  and  Nat  Hist  Surv.,  Final  Kept,  vol.  iv,  pp.  166-102, 
pLlxv,  1899. 

Describes  the  physiographic  features  and  the  character  and  occomnoe 
of  Archean  rocks  and  Cretaceous  and  glacial  deposits. 

248  [Review  of  "The  educational  series  of  rock  specimens  col- 

lected and  distributed  by  the  United  States  Greological 
Survey,"  by  J.  S.  DiUer.] 
Am.  GeoL,  vol.  xxiii,  pp.  61-62, 1899. 

249  [Seview  of  '^  Recent  earth  movement  in  the  Great  Lakes 

region,"  by  G.  K.  Gilbert.] 
Am.  Geol.,  vol.  xxiii,  pp.  126-127, 1899. 

260  [Review  of  "Geology  of  Lake  Placid  region,"  by  J.  F. 

Kemp.] 
Am.  Geol.,  vol.  xxiii,  p.  195  (^  p.) ,  1899. 

251  [Review  of  "The  hardystonite,  a  new  calcium  zinc  silicate 

from  Franklin  Furnace,  New  Jersey,"  by  J.  E.  Wolflf.] 
Am.  Geol.,  vol.  xxiii,  p.  329  (t  p.),  1899. 

262 [Review  of  "Mineral  resources  of  Kansas,  1898,"  by  Eras- 
mus Haworth;  and  "  The  Crystal  Falls  iron-bearing  district 
of  Michigan,"  by  J.  M.  Clements  and  H.  L.  Smyth;  with  a 
chapter  on  the  Sturgeon  River  tongue,  by  W.  S.  Bayley, 
and  an  introduction  by  C.  R.  Van  Hise.] 
Am.  Geol.,  vol,  xxiv,  pp.  305  and  308-311,  1899. 

253  A  possible  driftless  area  in  northeastern  Minnesota. 

Am.  Geol.,  vol.  xxiv,  pp.  377-381,  1899. 

Describes  the  geologic  features  of  the  region  and  discusses  the  evidence 
bearing  on  the  occurrence  of  a  nonglaciated  area. 

264 See  Elftman  (A.  H.),  No.  174. 

255  Winchell  (H.  V.)  and.     Preliminary  report  on  the  Rainy 

Lake  gold  region  [Minnesota]. 
(See  Winchell  (H.  V.)  and  Grant  (U.  S.),  No.  780.) 

266  Ghratacap  (L.  P.).     Notes  on  the  limonite  beds  on  Ocean  terrace 

[Staten  Island,  New  York]. 
Staten  Island  Nat  Sci.  Assoc.,  Proc.,  vol.  vii.  No.  12,  2  pp.,  1899. 
Notes  on  occurrence  of  limonite. 

267  The  Comstock  lode  [Nevada]. 

Sci.  Am.  Suppl.,  vol.  xlviii,  pp.  19925-19926,  1  fig.,  1899. 

268  A  plea  for  the  popular  exposition  of  lithology  for  museum 

purposes. 

Am.  Geol.,  vol.  xxiii,  pp.  281-287,  1899.         Digitized  by  CjOOglC 
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259  areena  (G.  K.).     Contributions  to  Indiana  Paleontology,  I 
and  m. 
Ewing  and  Zeller,  New  Albany,  Ind.,  pp.  8-26,  pte.  4-0, 1899. 

-) 


260  Ghregory  (H.  E.).     Andesite  of  the  Aioostook  volcanic  a: 

Maine. 

Am.  Jour.  Sci.,  4th  ser.,  vol.  viii,  pp.  359-369,  1899. 

261  Qresley  (W.  S.)-     Side  light  upon  coal  formation. 

Am.  Geol.,  vol.  xxiil,  pp.  69-80,  pi.  ii,  1899. 
Describee  certain  features  of  coal  veins  and  associated  strata  f 
cusses  their  bearing  on  the  origin  of  coal. 

262  Possible  new  coal  plants  in  coal. 

Am.  Geol.,  vol.xxiv,  pp.  199-204,  pis.  vii-x,  1899. 
Describes  structure  resembling  plants. 

263  GhrinneU  (George  Bird).     The  glaciers  in  Montana. 

Sci.  Am.  Suppl.,  vol.  xlviii,  p.  19864,  1899. 
Describes  existing  glaciers. 

264  Gkilliver  (F.  P.).     Shoreline  topography. 

Am.  Acad.  Arts  and  Sci.,  Proc.,  vol.  xxxiv,  pp.  149-268,  fig 
1899.     Review:  Jour,  of  Geol.,  vol.  vii,  pp.  827-829,  1899. 

Describes  the  successive  stage  of  development  of  shore  lines  f 
enced  by  uplift  and  depression. 

265  Classification  of  coastal  forms. 

Abstract:  Geol.  Soc.  Am.,  Bull.,  vol.  x,  p.  18, 1899. 
See  Bibliography  and  Index  for  1898,  No.  322. 

266  Note  on  monadnocks. 

Abstract:  Geol.  Soc.  Am.,  Bull.,  vol.  x,  p.  19  (8  1.),  1899. 

267  Thames  River  in  Connecticut. 

Abstracts:  Am.  Geol.,  vol.  xxiii,  p.  104  (i  p.);  Science,  new  s< 
ix,  p.  144,  1899. 


Hague  (Arnold).     Absaroka  folio,  Wyoming. 

U.  S.  Geol.  Surv.,  Geologic  Atlas  of  U.  S.,  folio  No.  62,  1899. 

Describes  the  topographic  features,  the  character  and  occurrenc 
Archean,  Cambrian,  Silurian,  Devonian,  Carboniferous,  Cretaceo 
volcanic  rocks  of  the  Crandall  and  Ishawooa  quadrangles.  I 
topographic  and  geologic  maps  and  columnar  sections. 

269 Descriptive  geology  of  Huckleberry  Mountain  and  Big 

Ridge  [Yellowstone  National  Park]. 
U.  S.  Geol.  Surv.,  Mon.  XXXII,  Pt.  II,  pp.  166-202,  pis.  xxi 


i  Describes  the  general  physiographic  and  geologic  features 

I  region.  ^'^'^'"^^  ^y  vjwwgi^^ 
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270  Hague  (Arnold).   Early  Tertiary  volcanoes  of  the  Abcaroka  Bange. 

Wash.  Geol.  Soc.,  Presidential  Address,  pp.  25,  pis,  i-iii;  Sdence. 
new  ser.,  vol.  ix,  pp.  425-442,  1899. 
Describes  the  character  and  occurrence  of  the  volcanics. 

271  [A  geological  relief  map  of  the  Yellowstone  National  Park 

and  of  the  Absaroka  Range.] 
Abstract:  Science,  new  ser.,  vol.  ix,  p.  454  (1  p. )  1899. 

272  Hall  (Christopher  Webber).    The  gneisses,  gabbro-schists,  and 

associated  rocks  of  southwestern  Minnesota. 

U.  a  Geol.  Surv.,  Bull.,  No.  157, 160  pp.,  27  pis.,  7  figs.,  1899. 

Describes  the  occurrence,  distribution,  and  petrographic  characters  of 
the  rocks. 

273 [Extent  and  distribution  of  the  Archaean  in  Minnesota.] 

Abstract:  Science,  new  ser.,  vol.  ix,  pp.  412-413, 1899. 

274 andSardeson(F.W.).     Eolian  deposits  of  eastern  Minnesota. 

Geol.  Soc.  Am. ,  Bull. ,  vol.  x,  pp.  349-360,  pis.  xxxiii-xxxiv.  Abstracts: 
Am.  Geol.,  vol.  xxiii,  p.  103  (8  1.);  Science,  new  ser.,  vol.  ix,  p.  143  (I  p. ), 
1899. 

Describes  the  character,  occurrence,  and  origin  of  the  loess  formation 
and  dune  sands. 

275  Hall  (James)  and  Clarke  (John  M.).    A  memoir  on  the  Paleozoic 
reticulate  sponges  constituting  the  family  Dictyospongidse. 

N.  Y.  State  Mus.,  Memoir  ii,  pp.  350,  pis.  i-lxx,  figs.  1-45,  1898. 
Reviews:  Jour,  of  Geol.,  vol.  vii,  pp.  717-718;  Am.  Geol.,  vol.  xxiv,  pp. 
304-305, 1899. 

Includes  general  observations  on  sponges,  the  structure,  variations, 
and  occurrence  of  Dictyospongidse,  and  description  of  the  genera  and 
species.    Includes  a  bibliography. 

276 A  memoir  on  the  Paleozoic  reticulate  sponges  consti- 
tuting the  family  Dictyospongidae.     Part  I. 

N.  Y.  Geol.  Surv.,  15th  Ann.  Kept,  vol.  ii,  pp.  753-890, 47  pis.,  17  figs., 
1898. 

277 A  memoir  on  the  Paleozoic  reticulate  sponges  consti- 
tuting the  family  Dictyospongidse.     Part  II. 

N.  Y.Geol.  Surv.,  16th  Ann.  Kept,  pp.  343-389,  pis.  xlviii-lxx,  figs. 
18-45, 1899. 

278  Hamilton  (S.  Herbert).     Monazite  in  Delaware  County,  Pa. 

Phil.  Acad.  Nat.  Sci.,  Proc.,  1899,  pp.  377-378. 
Describes  occurrence  and  crystallographic  characters. 

279  Harris  (Gilbert  D.).     Natchitoches  area  [Louisiana]. 

La.  State  Exp.  Stat.,  Part  V,  pp.  142-148,  pis.  xii-xiii,  1899. 
Describes  the   physiography  and  occurrence  of   Lower  Claiborne 
depoata, 

280 The  Cretaceous  and  Lower  Eocene  faunas  of  Louisiana,  e 

La.  State  Exp.  Stat,  Part  V,  pp.  289-309,  pis.  xlix-lv,  1899. 
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281  Harris  (Gilbert  D.).     The  Lignitic  stage,  Part  II.    Scapho 
Gastropoda,  Pteropoda,  and  Cephalopoda. 
Am.  Pal.,  Bull.,  No.  2,  pp.  128, 12  pis.,  18d9. 


282 


283 


and  Veatch  (A.  C).     Historical  review  [of  geological 
ature  of  Louisiana]. 
La.  State  Exp.  Stat.,  Part  V,  pp.  11^4, 1899. 

General  geology  [of  Louisiana]. 


La.  Stat«  Exp.  Stat.,  Part  V,  pp.  52-138,  pis.  i-x,  figs.  2-4, 1899. 

Describee  the  character,  occurrence,  and  distribution  of  the  Creta 
Tertiary,  and  Pleistocene  subdivisions,  and  the  occurrence  of  ea 
products.     Includes  geologic  map  of  the  State. 

284  Harrison  (J.  B. )  and  Jukes-Browne  (A.  J. ).    The  oceanic  de 

of  Trinidad  [British  West  Indies]. 
London  Geol.  Soc.,  Quart.  Jour.,  vol.  Iv,  pp.  177-189, 1899. 
Describes  succession  and  relations  of  the  Naparima  marls. 

285  Haworth  (Erasmus).     Mineral  resources  of  Kansas,  1898. 

Review:  Am.  Geol.,  vol.  xxiv,  p.  305  (i  p. ),  1899. 

286  Hay  (O.  P.)    On  some  changes  in  the  names,  generic  and  sp 

of  cei-tain  fossil  fishes. 
Am.  Nat.,  vol.  xxxiii,  pp.  783-792, 1899. 

287  Descriptions  of  two  new  species  of  tortoise  from  the  ' 

ary  of  the  United  States. 
U.  S.  Nat.  Mus.,  Proc,  vol.  xxii,  pp.  21-24,  pis.  iv-vi,  1899. 

288  On  one  little  known  and  one  hitherto  unknown  spec 

Saurocephalus. 
Am.  Jour.  Sci.,  4th  ser.,  vol.  vii,  pp.  299-304, 5  figs.,  1899. 
Discusses  character  of  certain  species  of  Saurodon  and  Saurocej 

289  On  the  nomenclature  of  certain  American  fossil  inverteb 

Am.  Geol.,  vol.  xxiv,  pp.  345-349, 1899. 

290  —    On  the  names  of  certain  North  American  fossil  verteb 

Science,  new  ser.,  vol.  ix,  pp.  593-594, 1899. 
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Notes  on  the  nomenclature  of  some  North  American 
vertebnites. 
Science,  new  ser.,  vol.  x,  pp.  253-254, 1899. 

A  census  of  the  fossil  vertebrata  of  North  America. 
Science,  new  ser.,  vol.  x,  pp.  681-684, 1899. 
Gives  the  number  of  genera  and  species  of  the  several  groups 
vertebrata. 

On  one  little  known  and  one  hitherto  unknown  spec 
Saurocephalus. 
Annals  and  Mag.  of  Nat.  Hist.,  7th  Her./vol.  iii,  pp.  480-487,5  figs 
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294  Hayes  (C.  Willaixi).    Physiography  of  the  Chattanooga  district 
in  Tennessee,  Georgia,  and  Alabama. 
U.  a  Geol.  Surv.,  19th  Ann.  Kept,  Pt.  II,  pp.  1-58,  pie.  iv,  fig.  1, 1899. 

296  A  brief  reconnaissance  of  the  Tennessee  phosphate  fields. 

U.  S.  Geol.  Surv.,  20th  Ann.  Rept ,  Pt.  VI  (cont ),  pp.  633-638, 1899. 
Deecribee  the  occurrence  and  character  of  the  phosphate  deposits. 

296 Physiography  and  geology  of  region  adjacent  to  the  Nica- 
ragua Canal  route. 

Geol.  Soc.  Am.,  Bull.,  vol.  z,  pp.  285-d48,  pis.  zxz-xxxii,  1899.  Ab- 
stracts: Am.  Nat.,  vol.  xxxiii,  pp.  679-680;  Science,  new  8er.,vol.  ix,  pp. 
105,  153-154;  Am.Geol.,  vol.  xxiii,  pp.  94-96, 1899. 

Describes  physiographic  features,  climate,  the  geology  of  the  region, 
the  prooeeses  of  rock  decay,  and  the  recent  geologic  history. 

297 Physiography  of  the  Nicai'agua  Canal  route. 

Nat  Geog.  Mag.,  vol.  x,  pp.  233-246,  map,  2  pis.,  1  fig.,  1899. 
Describes  the  physiographic  features  of  the  region. 

298 The  Nicaragua  Canal  route. 

Science,  new  ser.,  vol.  x,  pp.  97-104, 1  fig.,  1899. 

Contains  an  account  of  the  general  physiographic  and  geologic  fea- 
tures of  the  r^on. 

299  HeUprln  (Angelo).     Geology  of  the  Klondike  gold  fields. 

Pop.  Sci.  Mo.,  vol.  Iv,  pp.  300-317, 5  figs.,  1899. 

300  Hershey  (Oscar  H.).    Observations  on  dirtstorms. 

Am.  Geol.,  vol.  xxiii,  pp.  380-382, 1899. 

Describes  the  occurrence  and  phenomena  accompanying  dirtstorms  in 
the  MissisBippi  Valley. 

301  Origin  and  age  of  certain  gold  "pocket"  deposits  in  northern 

California. 

Am.  Geol.,  vol.  xxiv,  pp.  38-48, 1899. 

Describes  the  geologic  features  of  the  region,  and  the  character,  age, 
and  origin  of  the  gold  deposits. 

302  Age  and  origin  of  certain  gold  deposits  on  the  Isthmus  of 

Panama. 

Am.  GreoL,  vol.  xxiv,  pp.  73-77, 1899. 

Describes  the  character,  occurrence,  and  age  of  the  gold-bearing  for- 
mations. 

303 Correlations  in  the  Ozark  region,  a  correction. 

Am.  Geol.,  vol.  xxiv,  pp.  190-192, 1899. 

Discusses  correlation  of  the  Carboniferous  and  Devonian  formations 
of  the  r^on. 

304  The  gold-bearing  formations  of  Stephenson  County,  Illinois. 

Am.  Geol.,  vol.  xxiv,  pp.  240-244, 1899. 

Describes  occurrence  of  gold  in  the  Utica  formation  of  lUii 
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305  Hershey  (Oscar  H.).    Archaeological  notes  on  central  Minn 

Am.  Geol.,  vol.  xxiv,  pp.  283-294, 1899. 

Describes  glacial  phenomena  of  the  region  and  the  occurrence 
implement-bearing  beds. 

306  The  Upper  Coffee  Creek  mining  district  [California]. 

Min.  and  8ci.  Press,  vol.  Ixxix,  p.  689,  1899. 

Describes  the  geologic  features  and  occurrence  of  gold  in  the  re 

307  Heydon  (A.  Thurston).     The  headwaters  of  the  Lewis 

[British  Columbia.] 
Min.  and  Sci.  Press,  vol.  Ixxviii,  p.  65,  1899. 
Describes  occurrence  of  gold  in  the  region. 

308  Glacial  agency  in  lake  formation. 

Min.  and  Sci.  Press,  vol.  Ixxviii,  p.  265,  1  fig.,  1899. 

309  Hidden  (W.  E.),  Judd  (J.  W.)  and.     New  mode  of  oocurrei 

ruby  in  North  Carolina. 

See  Judd  (J.  W. )  and  Hidden  ( W.  E. ).     No.  367. 

310  Hilgard  (E.  W.).     The  subdivision  of  genera. 

Science,  new  ser.,  vol.  x,  pp.  649-650,  1899. 

311  Hill  (Benj.  F.).     Notes  on  a  set  of  rocks  from  Wyoming 

lected  by  Prof.  Wilbur  C.  Kiiight,  of  the  Universi 
Wyoming. 

School  of  Mines  Quart.,  vol.  xx,  pp.  357-364,  5  figs.,  1899. 

Describes  the  petrographic  characters  of  the  rocks  collected. 

312  Hill  (Robert  T.).     Cuba  and  Porto  Rico,  with  the  other  islai 

the  West  Indies;  their  topography,  climate,  flora, 
ucts,  industries,  cities,  people,  political  conditions,  et 
New  York,  The  Century  Company,  1898,  pp.  28^429,  2  mi 
plates.     Review:  Science,  new  ser.,  vol.  ix,  pp.  65-66,  1899. 

Includes  an  account  of  the  physiography  and  general  geologic  f( 
of  the  West  Indian  Islands. 

313  The  geology  and  physical  geography  of  Jamaica ;  stu 

a  type  of  Antillean  development,  based  upon  surveys 
for  Alexander  Agassiz. 

Harvard  Coll.,  Mus.  of  Comp.  Zool.,  Bull.,  vol.  xxxiv,  pp.  1- 
pls.,  40  figs.     Review:  Jour,  of  Geol.,  vol.  vii,  pp.  815-«24,  1899. 

Describes  the  topographic  and  geologic  features,  the  occurrence 
acter,  distribution,  and  fauna  of  the  Cretaceous,  Tertiary,  and  I 
cene  formations  and  discusses  their  relation  to  formations  in  a( 
islands  and  the  history  of  the  physiographic  changes  of  the  West '. 
Contains  petrographic  notes  on  igneous  rocks  by  Whitman  Cross. 

314  Porto  Rico. 

Nat.  Geog.  Mag.,  vol.  x,  pp.  93-112,  13  figs.,  1899. 
Describes  the  general  physiographic  and  geologic  features 
island. 
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315  SOlabrand  (W.  F.).     Chemical  notes  on  the  composition  of  the 
roofing  slates  of  eastern  New  York  and  western  Vermont. 
U.  8.  Geo!.  Surv.,  19th  Ann.  Rept.,  Pt.  Ill,  pp.  801-305,  1899. 

316 Mineralogical  notes,  analyses  of  tysonite,  bastnasite,  proso- 

pite,  jeffersonite,  covellite,  etc. 

Am.  Jour.  Sci.,  4th  ser.,  vol.  vii,  pp.  51-^7, 1899.  Abstract:  Am.  Geol., 
vol.  xxiii,  pp.  324-325  ( }  p. ) ,  1899. 

317  Analysis  and  composition  [of  roscoelite]. 

Am.  Jour.  8d. ,  4th  sen ,  vol.  vii,  pp.  461-464, 1899.  Review :  Am.  Geol. , 
vol.  xxiv,  p.  317  (i  p.),  1899. 

Describes  methods  of  analysis  and  chemical  composition  of  the 
material. 

318  Mineralogical  notes,  melonite  (?),  coloradoite,  petzite,  hessite. 

Am,  Jour.  Sci. ,  4th  ser. ,  vol.  viii,  pp.  296-298, 1899.  Review:  Am.  Geol. , 
vol.  xxiv,  p.  321  (8  1.),  1899. 

319  Hills  (Richard  Charles).     Ehnoro  folio,  Colorado. 

U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  folio  No.  58,  1899. 

Describes  the  physiography,  the  occurrence,  and  character  of  the 
Cretaceous,  Neocene,  and  igneous  rocks,  and  the  occurrence  of  coal  and 
other  economic  products.  Includes  topographic  and  geologic  maps, 
structure,  and  columnar  sections,  and  special  illustrations. 

320.  Hobbe  (Walter  £. ).  Some  new  fossils  from  eastern  Massachusetts. 

Am.  Greol.,  vol.  xxiii,  pp.  109-115,  1  fig.,  1899. 

Describes  character  and  occurrence  of  Algonkian  and  Cambrian  rocks, 
the  occurrence  of  organic  remains  in  the  Algonkian  strata  and  the  char- 
acter of  a  new  speciee  from  the  Middle  Cambrian. 

321.  HobbB  (W.  H.).    The  diamond  field  of  the  Great  Lakes. 

Jour,  of  Geol.,  vol.  vii,  pp.  375-388,  1899. 

Gives  historical  sketch  of  the  discovery  of  diamonds  in  this  region  and 
describes  their  character,  occurrence,  and  origin. 

322 Goldschmidtite,  a  new  mineral. 

Am.  Jour.  Sci.,  4th  ser.  vol.  vii,  pp.  357-364, 1899.  Review :  Am.  Geol., 
vol.  xxiv,  p.  182  (J  p. )  1899. 

Describes  the  chemical  and  cr3rstallographic  characters  of  gold- 
schmidtite and  sylvanite. 

323 Spiral  fulgurite  from  Wisconsin. 

Am.  Jour.  Sci.,  4th  ser.,  vol.  viii,  pp.  17-20,  1899. 
Describes  character  and  occurrence  of  the  material. 

324  Hoffmann  (6.  Christian).     An  occurrence  of  polycraso  in  Canada. 

Am.  Jour.  Sci.,  4th  ser.,  vol.  vii,  p.  243  (i  p.),  1899. 
Describes  occurrence  and  chemical  composition. 

325  HoUick  (Arthur).     Some  features  of  the  Staten  Island  drift, 

New  York.  ^OOqIc 

Abstract:  Geol.  Soc  Am.,  Bull.,  vol.  x,  pp.  2-4,  1899.  ^^^g^^ 
Dofloribes  general  geology  and  character  of  the  glacial  moraines. 
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HoUick  (Arthur).     The  relation  between  forestry  and  geolc 
New  Jersey. 
Am.  Nat.,  vol.  xxxiii,  pp.  1-14,  109-116,  1899. 

Geology  and  geography  of  the  American  Association  f< 
Advancement  of  Science. 
Science,  new  eer.,  vol.  x,  pp.  487-491,  1899. 
Contains  brief  abstracts  of  papers  read. 

328  - —  A  report  on  a  collection  of  fossil  plants  from  northwi 

Louisiana. 
La.  Exp.  Stat.,  Part  V,  pp.  276-288,  pis.  32-48,  1899. 

329  Notes  on  deep  wells  at  Princes  Bay  and  Huguenot  [I 

Island,  New  York]. 
Staten  Island  Nat.  Sci.  Assoc,  Proc.,  vol.  vii,  p.  19, 1899. 

330  Holmes  (Chas.).     Coal  and  coal  mining  in  Michigan. 

Abstract:  Eng.  and  Min.  Jour.,  vol.  Ixviii,  pp.  335-336,  1899. 
Describes  occurrence  and  character  of  the  coal. 

331  Holmes  (J.  A.).     Mica  deposits  in  the  United  States. 

U.  S.  Geol.  Surv.,  20th  Ann.  Kept,  Pt.  VI  (cont),  pp.  691-70: 
Abstracts:  The  Mineral  Industry  for  1898,  vol.  vii,  pp.  510-^511;  fi 
new  ser.,  vol.  ix,  p.  142  (i  p.);  Am.  Geol.,  vol.  xxiii,  pp.  1< 
Eng.  and  Min.  Jour.,  vol.  Ixvii,  p.  174,  1899. 

Describes  the  occurrence,  character,  structure,  and  origin  o 
deposits. 

332  Some  geologic  conditions  favoring  water-power  develop 

in  the  South  Atlantic  region. 

Abstracts:  Am.   Assoc.  Adv.  Sci.,  Proc.,  vol.  xlviii,  p.  226 
Science,  new  ser.,  vol.  x,  p.  488  (J  p.)>  1899. 

333  Holmes  (W.  H.),  McGtee  (W  J)  and.     The  geology  and  i 

ology  of  California. 
See  McGee  (W  J)  and  Holmes  (W.  H.),  No.  455. 

334  Hopkins  (T.  C).     Clays  and  clay  industries  of  Pennsylvani 

Clays  of  western  Pennsylvania  (in  part). 

Pa.  State  Coll.,  Ann.  Kept  for  1897,  appendix,  pp.  1-183,  6  ] 
figs.,  1898. 

Describes  the  general  features  of  clay  and  their  products  uianufi 
in  the  State. 
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Feldspars  and  kaolins  of  southeastern  Pennsylvania. 
Franklin  Inst,  Jour.,  vol.  cxlviii,  pp.  1-31,  1899. 
Describes  character,  occurrence,  and  distribution  in  the  region. 

Kaolin:  Its  occurrence,  technology,  and  trade. 
The  Mineral  Industry  for  1898,  vol.  vii,  pp.  148-160,  1899. 
Describes  occurrence  and  distribution  in  the  United  States. 

Feldspar:  The  occurrence,  mining,  and  uses. 

The  Mineral  Industry  for  1898,  vol.  >di,  pp.  262-268,  1899. 
Describes  occurrence  and  distribution  ifl^li^gnited  States. 
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338  Hopkins  (T.  C).     [Review   of   '^Geology  of  the  Yellowstone 

National  Park,  Part  II,  Descriptive  geolog}^  petrography, 
and    paleontology,"    by    Arnold    Hague,   J.    P.  Iddings, 
W.  H.  Weed,  C.  D.  Walcott,  G.  H.  Girty,  T.  W.  Stanton, 
and  F.  H.  Knowlton.] 
Jour,  of  Geo!,,  vol.  vii,  pp.  709-713,  1899. 

339  The  Conshohocken  pla^stic  clays  [Pennsylvania]. 

Abstracts:  Am.  Geol.,  vol.  xxiii,  p.  102  (71.);  Science,  new  eer.,  vol. 
ix,  p.  139(7  1.),  1899. 

340  Hovey  (E.  O.).      Eleventh   winter  meeting  of  the  Geological 

Society  of  America. 

Am.  Geol.,  vol.  xxiii,  pp.  86-109;  Sci.  Am.  Suppl.,  vol.  xlvii,  pp. 
19288-19290,  1899. 

Gives  a  summary  of  the  papers  read. 

341 See  WTxitfield  (R.  P.),  No.  730. 

342  Hovey  (Horace  C).     The  life  and  work  of  James  Hall,  LL.  D. 

Am.  Geol.,  vol.  xxiii,  pp.  137-168,  pis.  iv-v,  1899. 

Gives  a  sketch  of  his  life  and  work  and  a  list  of  his  publications. 

343  Hubbard  (Lucius  L.).  Keweenaw  Point,  with  particular  reference 

to  the  felsites  and  their  associated  rocks  [Michigan]. 

Mich.  Geol.  Surv.,  vol.  vi.  Part  II,  155  pp.,  10  pis.,  11  figs.,  1898. 
Describes  the  chanktter,  occurrence,  and  relations  of  the  sedimentary 
and  volcanic  rocks  of  the  region. 

344  Hunt  (Alfred  E,).     0)rundum  in  Ontario. 

Am.  Inst.  Min.  Engrs.,  Trans.,  vol.  xxviii,  p.  875,  1899. 

In  discussion  of  paper  by  Archibald  Blue  on  the  same  subject 

I. 

345  IddingB  (Joseph  P.).     The  intrusive  rocks  of  the  Grallatin  Moun- 

tains, Bunsen  Peak,  and  Mount  Everts  [Yellowstone  National 
Park]. 

U.  S.  Geol.  Sur\'.,  Mon.  XXXII,  Pt  II.,  pp.  60-88,  pis.  xi-xii,  1899. 

Describes  the  petrographic  and  chemical  characters  of  the  rocks. 

346  The  igneous  rocks  of  Electric  Peak  and  Sepulchre  Moun- 

tain [Yellowstone  National  Park]. 

U.  S.  Geol.  Surv.  Mon.  XXXII,  Pt.  II,  pp.  89-148,  pis.  xiii-xxii, 
figs.  1-3,  1899. 

Describes  the  geologic  features  of  the  region  and  the  character  of  the 
intrusive  and  volcanic  rocks. 

347  The  dissected  volcano  of  Crandall  Basin,  Wyoming. 

U.  S.  Geol.  Surv.,  Mon.  XXXII,  Pt.  II,  pp.  215-268,  pis.  xxvii-xxxiv, 
1899. 

Describes  the  general  geology  of  the  region,  the  occurrence  and  charac- 
ter of  the  breccias,  the  intrusive  rocks,  and  the  granular  core  and  dikSu 
Includes  chemical  analyses. 
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348  Iddings  (Joseph  P.).     The  igneous  rocks  of  the  Absaroka 

and  Two  Ocean  Plateau  and  of  outlying  portions 

Yellowstone  National  Park. 
U.  S.  Geol.  Surv.,  Mon.  XXXII,  Pt.  II,  pp.  269-325,  pi.  xxx 
Describee  the  petrographic  characters  of  the  breccias,  flows,  a 

rocks. 

349  Absarokite-shoshonite-banakite    series     [Yellowstom 

tional  Park]. 

U.  S.  Geol.  Surv.,  Mon.  XXXII,  Pt.  II,  pp.  326-^5,  pis.  xxxvi-: 
1899. 

Describes  petrographic  and  chemical  characters. 

360  The  rhyolites  [Yellowstone  National  Park]. 

U.  S.  Geol.  Surv.,  Mon.  XXXII,  Pt.  II,  pp.  356-432,  pis.  xx3 
fig.  4,  1899. 

Describes  the  megascopical  and  microscopical  characters  of  tl 
lites  and  their  distribution  in  the  park. 

-  Recent  basalts  [Yellowstone  National  Park]. 
U.  S.  Geol.  Surv.,  Mon.  XXXII,  Pt  II,  pp.  433^40,  pis.  Ivii-li 
Describes  their  distribution  and  petrographic  characters. 

-  [Remarks  on  the  use  of  the  term  plutonic  plugs.] 
Jour,  of  Geol.,  vol.  vii,  pp.  96-97  (i  p.)»  18^- 

-  [Review  of  ''  Geological  report  on  Isle  Royale,  Mict 
by  A.  C.  Lane.] 

Jour,  of  Geol.,  vol.  vii,  pp.  718-720,  1899. 

-  apd  Weed  (W.  H.).    Descriptive  geology  of  the  G 

Mountains  [Yellowstone  National  Park.] 

U.  S.  Geol.  Surv.,  Mon.  XXXII,  Pt  II,  pp.  1-59,  pis.  i-x,  18 
Describes  the.  character  and  occurrence  of  the  Cambrian,  i 

Devonian,  Carboniferous,  Juratrias,  and  Cretaceous  strata  and 

rocks  of  the  region. 

355 Descriptive  geology  of  the  northern  end  of  the 

Range  [Yellowstone  National  Park], 

U.  S.  Geol.  Surv.,  Mon.  XXXII,  Pt.  II,  pp.  149-164,  pi.  xxiii 
Describes  the  structure  and  the  character  and  occurrence  of  tl 

brian,  Silurian,  Devonian,  Carboniferous,  Juratrias,  and  Cretaceo 

of  the  region. 

356  Ingall  (Elfric  Drew).     Section  of  mineral  statistics  and 

Annual  report  for  1897. 
Can.  Geol.  Surv.,  new  series,  vol.  x,  Rept.  S,  232  pp.,  1898. 

357  Irving  (John  D.).     Some  contact  phenomena  of  the  Palisa 

•    base  [New  Jersey]. 

School  of  Mines  Quart.,  vol.  xx,  pp.  213-223,  3  figs.,  1899. 
Describes  the  effects  of  the  intrusive  on  the  diabase  and  sedli 
rocks. 

Digitized  by  CjOOQIC 
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358  Jaggar  (T.  A.,  jr.).     [Review  of  "Maryland  Geological  Survey, 

vols,  i  and  ii."] 
Am.  Nat,  vol.  zxziii,  pp.  277-279, 1899. 

359  JeffeiBon  (M.  S.  W.)    Beach  cusps. 

Jour,  of  GreoL,  vol.  vii,  pp.  237-246, 5  figs.,  1899. 
Deecribes  mode  of  formation  on  MasBachosetts  coast 

360  Jenney  (W.  P.).     See  Ward  (L.  F.),  No.  690. 

361  Johnson  (Charles  W.).     A  new  Pliocene  Polygyra  from  Florida. 

Nautilus,  vol.  xiii,  pp.  679-681, 1899. 
Describes  Polygyra  caloosaensis  n.  sp. 

362  Johnson  (W.  D.).     An  unrecognized  process  in  glacial  erosion. 

Abstracts:  Am.  GeoL,  vol.  zziii,  pp.  99-100;  Science,  vol.  ix,  p.  106 
(i  p.),  1899. 

363  The  work  of  glaciers  in  high  mountains. 

Abstract:  Science,  new  ser.,  vol.  ix,  pp.  112-118, 1899i 

361  Subsidence  basins  of  the  high  plains. 

Abstract:  Science,  new  ser.,  vol.  ix,  pp.  152-153, 1899. 

365  Jones  (A.  W.).     New  developments  of  the  Mentor  beds.  ' 

Kan.  Acad.  Sci.,  Trans.,  vol.  xvi,  pp.  65-66, 1899. 
Gives  notes  on  occurrence  and  fauna  in  Kansas. 

366  Jones  (T.  Rupert)  and  Woodward  (Henry).     ContributionB  to 

fossil  Crustacea. 
Geol.  Mag. ,  dec.  i  v,  vol.  vi,  pp.  388-395,  pi.  x  v,  1899. 
Describes  Bellinurus  grandsevus  from  Nova  Scotia. 

367  Judd  (J.  W.)  and  Hidden  (W.  E.).     New  mode  of  occurrence  of 

ruby  in  North  Carolina.  With  crystallographic  notes  by 
J.  H.  Pratt. 

Am.  Jour.  Sci.,  4th  ser.,  vol.  viii,  pp.  370-381, 1899. 

Describes  occurrence,  character,  mineral  associates,  and  crystaUography 
of  the  material. 

367a  Jukes-Browne  (A.  J.),  Harrison  (J.  B.)  and.      The  Oceanic 
deposits  of  Trinidad  [British  West  Indies]. 
See  Harrison  (J.  B.)  and  Jukes-Browne  (A.  J. ),  No.  284. 


368  Kain  (S.  W.),  Bffatthew  (G.  F.)  and.     On  artesian  and  fissure 

wells  in  New  Brunswick. 
See  Matthew  (G.  F. )  and  Kain  (S.  W. ),  No.  473. 

369  Kelvin  (Lord).    The  age  of  the  earth  as  an  abode  fitted  for  life. 

Science,  new  ser.,  vol.  ix,  pp.  665-674  and  lOir-llljl^^  x^vjkjw  i^ 
BuU.  172 i  ^ 
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370  Kemp   (Jamen  Furman).     The  titaniferous    iron    ores    ol 

Adirondacks. 
*  U.  8.  Geol.  Surv. ,  19th  Ann.  Rept. ,  Pt.  Ill,  pp.  377-422,  pis.  1  v-lxiii 

Describes  the  chemical  composition,  geologic  features,  local  occui 
and  origin  of  the  titaniferous  ores  of  the  region.  Reviews  the  g 
occurrence  of  these  ores  in  other  regions. 
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-  Granites  of  southern  Rhode  Island  and  Connecticut 
observations  on  Atlantic  coast  granites  in  general. 

Geol.  Soc.  Am.  Bull.,vol.x,  pp.361-382,  pis.  xxxv-xli,  1899.  Abe 
Am.  Geol.,  vol.  xxiii,  pp.  105-106  (J  p.);  Science, new  ser.,vol. i 
140-141, 1899. 

Describes  petrographic  character  of  the  Rhode  Island  granites  a 
occurrence  and  character  of  the  granites  in  the  States  and  Provu 
the  Atlantic  coast. 

-  A  brief  review  of  the  titaniferous  magnetites. 
School  of  Mines  Quart.,  vol.  xx,  pp.  32S-356,  vol.  xxi,  pp.  56-65, 1 
Describes  occurrence  and  chemical  characters  of  the  magnetite  < 

the  United  States  and  other  countries. 

-  Metamorphosed  basic  dikes  in  the  Manhattan  schists, 
York  City. 

Abstracts:  Am.  Geol.,  vol.  xxiii,  p.  105  (61.);  Science,  new  ser.,  "^ 
p.  140  (i  p.),  1899. 

-  Eleventh  Annual  Meeting  of   the  Geological    Sociei 

America.     December  28,  29,  and  30  [1898],  New  Yorl 
Science,  new  ser.,  vol.  ix,  pp.  100-106, 138-145, 1899. 
Contains  abstracts  of  papers  presented  at  the  meeting. 

375  Kendall  (J.  D.).     The  silver-lead  deposits  of  the  Slocan,  B 

Columbia. 
Can.  Min.  Rev.,  vol.  xviii,  pp.  172-186, 42  figs.,  1809. 
Describes  the  occurrence  and  character  of  the  deposits. 

376  Keyes  (Charles  R.).     American  homotaxial  equivalents  oi 

original  Permian. 

Jour,  of  Geol.,  vol.  vii,  pp.  321-341, 1899. 

Describes  character,  occurrence,  and  faunas  of  probable  Permian 
and  discusses  their  homotaxial  relations  to  the  Permian  of  Europe 
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Some  physical  aspects  of  general  geological  correlation 
Iowa  Acad.  Sci.,  Proc.,  vol.  vi,  pp.  131-154,  pi.  vi,  1899. 
Discusses  methods  and  criteria  to  be  employed  in  geologic  correl 

The  Missourian  series  of  the  Carboniferous. 

Am.  Geol.,  vol.  xxiii,  pp.  298-316, 1899. 

Gives  a  historical  review  of  the  literature  on  this  series,  and  ad< 
tion  of  the  character,  distribution,  and  geologic  structure  of  th< 
divisions  of  the  series. 

[Review  of  a  review  of  Wachsmuth  and  Springer's  A* 
graph  on  Crinoids,  by  F.  A.  Bather.] 

Am.Geol.,vol.  xxi V,  pp.  56-58, 1899.  r\n\r> 

^  digitized  by  VJVjOQIC  ,' . 
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I  (Charles  R.),     On  ^tmtitieation  platies. 

Am.  Ge<>l.  vol  xxiv.  pp.  29+-'^K),  18W, 

De^ribet^  bedding  plaiia^^  terraiml  plHnt^  ^ruat  jilonee  of  dedimentar 
tioQ,  and  eroHion  pl&tit^ 

Review  of  **  Geology  uf  the  A^spon  mining  district,  Colo* 
rado,'^  by  J*  Edward  8purr.] 
Am.  GetU.,  vol.  xxiv,  pp.  307-:iOS,  18^)9. 

all  (James  P.)*     The  granites  of  Carl>on  Cbunty^  Montana: 

A  divi^siun  and  ^Ha<Mcr  tiold  of  the  Snowy  Range. 

Am.  Gerjg.  8oc.  Bull.,  vol.  xxxi^  pp.  lOB-215,  pis.  i-v,  ^g.  1, 1899. 

Deacrib^g  the  phyi^ioKraphit;  features  of  the  regiou  and  the  oecurrenOT 
Lif  gladen!. 

e  (Edward  M.).     The  Devonian  and  Ij*>wer  CarboniferouB 

faunas  of  fiouthnrn  Indiana  and  cent  ml  Kentucky, 

Ani.  Pal.  Bull.,  No.  12, 112  pp.,  1899. 

Describefl  briefly  the  stratijErntphy  of  the  region  and  giveis  iiolea  on  the 
fauna  of  yarioua  eectiona  and  a  list  ghowiriK  rani^  and  distribution  of  the 
iX>e<iea    DifcuaKs  eorredation  of  the  fiaimas, 

JFranci.H  H,)*     Principlei^  and  conditions  of  the  movemeota 
of  ground  water, 

U.  S.  Geol.  Siirv,  19th  Ann.  Rept,  Pt.  11,  pp.  59-294,  pie.  vi-xvi,  figp. 
2-m,  1899. 

[Helen  Dean),     Edward  Drinker  Cope. 

Am.  Geob,  vol.  xjtiii,  pp.  1^1,  pi  i,  1899, 

Gives  a  brief  eketeh  of  Professor  Oope*e  lift^  anrl  biblit>graphic  list  of  his 
publicatioiia. 

p  (S,  A,  )♦     Occur rent^e  and  recovery  of  sodium  carbonate  in 
the  Great  Ra^in. 

The  MiDeral  Industry  for  1898,  voL  vii,  pp.  626-634, 1899. 

t  (Wilbur  C).     The  Nebranka  Permian. 

Jour. of  Geol.,  vol.  vil,  pp.  357-374, 1899. 

De^atirilieH  character,  occurrence,  and  faunas  of  the  Kajiaaifand  Nebraska 
Pemdan  strata, 

k>ine  new  data  for  converting  geological  time  into  years, 

Seieni  e»  nt-w  ser.,  vol.  x,  pp.  t)07-i5O8, 1899. 

I>e»erihes  the  method  adopted  of  eetimating  the  time  of  the  erocion  of 
^rtain  Miocene  bede  in  Wyoming. 

nd  Barbour  (E,  H,).    The  discovery  of  new  invertebrates 
in  the  Dinosaur  l>eds  of  Wyoming, 

gee  Barbour  (E.  11. )  and  Knight  (W,  C.),  No,  31. 

nd  SlOBson  (E,  E*).     The  oil  tielda  of  Crook  and  Uinta 
counties,  Wyoming. 
Wyoming  Unlv*  School  of  Mines,  Bull.,  No.  3, 1899.     (Not  aeea*) 
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391  Knowlton  (Frank  Hall).     Report  on  some  fossil  wood  from 

Richmond  Basin,  Virginia. 
U.  S.  Geol.  Surv.,  19th  Ann.  Rept,  Pt  II,  pp.  516-519,  pi.  lii,  1899. 
Describes  two  species  of  Araucariozylon. 

392  Fossil  flora  [Yellowstone  National  Park], 

U.S. Geol. Surv., Mon.  XXXII,  Pt  II,  pp.  651-882,  pla.  Ixxvu- 
1899. 

Describes  the  fossil  flora  collected  in  the  region  and  their  relai 
and  the  occurrence  and  character  of  the  fossil  forests. 

393  Catalogue  of     Cretaceous  and  Tertiary  plants  of     N 

America. 
Review:  Am.  Jour.  Sci.,  4th  ser.,  vol.  vii,  p.  168  (J  p.),  1899. 
See  Bibliography  and  Index  for  1898,  No.  450. 

394  See  Ward  (L.  F.).     No.  690. 

395  Knmxuel  (Henry  B.).     The  extension  of  the  Newark  systei 

rocks. 

N.  J.  Geol.  Surv.,  Rept.  for  1898,  pp.  43-57,  pi.  ii,  figs.  9-10, 1899. 
stracte:  Am.  G«ol.,  vol.  xxiii,  p.  83  (J  p.);  Science,  new  ser.,  vol.  ii 
102-103, 1899. 

Describes  the  extension  of  the  Newark  system  into  New  York. 

396  The  Newark  rocks  of  New  Jersey  and  New  York. 

Jour,  of  Geol.,  vol.  vii,  pp.  23-52,  4  figs.,  1899. 

Describes  the  occurrence,  character,  structure,  and  relation  oj 
Newark  sedimentary  and  trap  rocks  of  the  region.  Includes  gee 
maps. 

397  Kuntze  (Otto).     On  the  occurrence  of  quenstedtite  near  M 

pelier,  Iowa. 
Am.  Geol.,  vol.  xxiii,  pp.  119-121,  1899. 
Describes  occurrence,  mode  of  formation,  and  chemical  characte 

398  Kunz  (George  F.).     Native  silver  in  North  Carolina. 

Am.  Jour.  Sci.,  4th  ser.,  vol.  vii,  pp.  242-243,  1899. 


399  Ladd  (George  E.).     A  preliminary  report  on  a  part  of  thb  c 

of  Georgia. 

Ga.  Geol.  Surv.  Bull.,  No.  6A,  204  pp.,  28  pis.,  1898. 

Describes  properties,  occurrence,  and  distribution  of  clay  depoei 
Georgia. 

400  Notes  on  the  Cretaceous  and  associated  clays  of  mi 

Georgia. 

Am.  Geol.,  vol.  xxiii,  pp.  240-249,  1899. 

Describes  the  relations  of   the  Cretaceous  and  Tertiary  strata 
character  of  the  clays  of  the  Potomac  formation. 
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;  (Arthur).     The  Mother  Lode  of  California. 
Mines  and  Minerals,  vol.  xix,  pp.  248-250,  5  figs.,  1899. 
Describes  the  structure  and  occurrence  of  the  veins. 

k)ulder  region,  Colorado. 
Mines  and  Minerals,  vol.  xix,  pp.  252-253,  1899. 
General  notes  on  the  region. 

^lacer  mining  in  California. 
Mines  and  Minerals,  vol.  xix,  pp.  297-298,  2  figs.,  1899. 

Natural  gas  in  Colorado. 
Mines  and  Minerals,  vol.  xix,  pp.  339-^40,  1899. 
Describes  occurrence  and  origin. 

few  Almaden  mines  of  Santa  Clara  County,  California. 
Mines  and  Minerals,  vol.  xix,  pp.  346-349,  3  figs.,  1899. 

)bservation8  on  some  prospects  and  mines  around  Brecken- 
ridge.  South  Park,  Colorado. 

Mines  and  Minerals,  vol.  xix,  pp.  440-441,  2  figs.,  1899. 

Contains  notes  on  the  geology  of  the  region. 

Jalifornia  gold  mines. 
Mines  and  Minerals,  vol.  xix,  pp.  444-446,  6  figs.,  1899. 

Joal  fields  of  Colorado. 
Mines  and  Minerals,  vol.  xix,  pp.  541-543,  4  figs.,  1899. 

California  asphaltimi. 
Mines  and  Minerals,  vol.  xx,  pp.  108-109,  4  figs.,  1899. 
Describes  occurrence  and  character  of  the  material. 

rrand  River  coal  field  of  Colorado. 
Mines  and  Minerals,  vol.  xx,  pp.  110-111,  3  figs.,  1899. 
Describes  geological  occurrence  of  coal  in  this  region. 

)escription  of  Raven  Hill,  Cripple  Creek,  and  its  ore  depos- 
its [Colorado]. 
Mines  and  Minerals,  vol.  xx,  pp.  154-155,  1  fig.,  1899. 

Calaveras  County  mines  [California]. 
Mines  and  Minerals,  vol.  xx,  pp.  198-200,  6  figs.,  1899. 

e  (Lawrence  M.).  A  revision  of  the  genera  and  species  of 
Canadian  Paleozoic  corals.  The  Madreporaria  perforata 
and  Alcyonaria. 

Can.  Geol.  Surv.,  Cent,  to  Oan.  Pal.,  vol.  iv,  Pt.  I,  96  pp.,  5  pis., 
1899. 

)n  some  species  of  Canadian  Paleozoic  corals. 
Ottawa  Nat,  vol.  xii,  pp.  217-226,  237-258,  1899. 
Describes  structural  details  not  given  in  original  descriptions,  and  a 

_  ,  o  o  Digitized  by 

sappoeed  new  species. 
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415  Isambe  (Lawrence  M.).     On  reptilian   remains  from  the  ( 
ceous  of  northwestern  Canada. 
Ottawa  Nat.,  vol.  xiii,  pp.  68-70,  1899. 
Contains  brief  notes  on  the  fossils  collected. 

416 Notes  on  a  stromatoporoid  from  the  Hudson  River  form 

of  Ontario. 
Ottawa  Nat,  vol.  xiii,  pp.  170-171,  1399. 
Contains  notes  on  Labechia  huronensis  Billings. 

417  Lane  (Alfred  C).     Geological  report  on  Isle  Koyale,  Mich 

Mich.  Geol.  Surv.,  vol.  vi,  Pt  I,  281  pp.,  16  pis.,  29  figs.,  1898. 

Describes  the  structure,  occurrence  and  character  of  the  sedim< 
and  igneous  rocks  and  the  occurrence  of  diabase  introsiveB  i 
Huronian. 

418  Water  resources  of  the  Lower  Peninsula  of  Michigan. 

U.  S.  Geol.  Surv.,  Water-Supply  Paper  No.  30,  97  pp.,  7  pis.,  1- 
1899. 

Describes  the  water  supply  of  the  region  and  the  general  p 
graphic  and  geologic  features. 

419  Lower  Michigan  mineml  waters. 

U.  8.  Geol.  Surv.,  Water-Supply  Paper  No.  31,  97  pp.,  4  pla., ! 
1899. 
Describes  chemical  composition  and  occurrence. 

420  Note  on  a  method  of  stream  capture. 

Geol.  Soc.  Am.,  Bull.,  vol.  x,  pp.  12-15,  fig.  1,  1899. 
Describes  occurrence  in  Michigan. 

421  Magmaticdiflferentiation  in  rocks  of  the  copper-bearing  b 

Abstract:  Geol.  Soc.  Am.,  Bull.,  vol.  x,  pp.  15-18,  1899. 

422  Lavagnino  (G.).     The  Old  Telegraph  mine,  Utah. 

Min.  and  Sci.  Press,  vol.  Ixxviii,  p.  589,  1899. 
Describes  occurrence  of  gold  and  silver. 

423  Le  Conte  (Joseph).     The  Ozarkian  and  its  significance  in 

retical  geology. 

Jour,  of  Geol.,  vol.  vii,  pp.  525-544,  1899. 

Describes  the  events  of  the  Ozarkian  epoch  immediately  pre 
the  Glacial  epoch,  the  origin  of  glacial  phenomena,  and  the  use 
term  Psychozoic. 

424  The  Ozarkian  and  its  significance  in  theoretic  geology. 

Abstracts:  Am.  Assoc.  Adv.  Sci.  Proc,  vol.  xlviii,  p.  229  (}  p. 
ence,  new  ser.,  vol.  x,  p.  490  (}  p.),  1899. 

425  Lee  (Harry  A.).     The  asphalt  deposits  of  Middle  Park,  Cole 

Eng.  and  Min.  Jour.,  vol.  Ixvii,  p.  468,  1899. 

426  Lee  (W.  T.).     [Review of  "The  University  Geological  Sur\ 

Kansas,  vol.  iv,  Paleontology,  Part  I,  Upper  Cretan 
by  S.  W.  WUliston.]  ^o,nai 

Jour,  of  Geol.,  vol.  vii,  pp.  100-101,  1899/^8 
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W.  T.).     [Review  of  "Bulletin  of  the  American  Museum 
of  Natural  History,  vol.  x."] 
Jour,  of  Geol.,  vol.  vii,  pp.  316-317,  1899. 

Review  of  "Geology  of  the  Aspen  mining  district,  Colo- 
rado," by  J.  E.  Spurr.] 
Jour,  of  Geol.,  vol.  vii,  pp.  721-722,  1899. 

(C.  K.).     Summaries  of  current  pre-Cambrian  literature. 
Jour,  of  Geol.,  vol.  vu,  pp.  190-205,  406-425,  702-708,  790-812,  1899. 

ird  (A.  G.),  Bain  (H.  F.)  and.     Middle  Coal  Measures  of 
the  western  interior  coal  fields. 
See  Bain  (H.  F.)  and  Leonard  (A.  G.),  No.  28. 

rett  (Frank).     The  Illinois  Glacial  lobe. 

U.  S.  Geol.  Surv.,  Mon.  XXXVIII,  817  pp.,  24  pis.,  9  figs.,  1899. 

Describes  the  physiography,  the  character,  occurrence,  and  distribu- 
tion of  the  glacial  deposits  and  the  water  supply  of  the  State. 

NeWs  of  northern  Indiana. 

U.  8.  Geol.  Surv.,  Water-Supply  Paper  No.  21,  82  pp.,  2  pis.,  1899. 
Abstract:  Am.  Geol.,  vol.  xxiii,  p.  385  (J  p.),  1899. 

Describes  character  and  distribution  of  the  glacial  deposits  and  jnvee 
well  data. 

^ells  of  southern  Indiana. 

U.  S.  Geol.  Surv.,  Water-Supply  Paper  No.  26,  64  pp.,  1899. 
Gives  data  regarding  the  wells  of  the  region. 

rhe  lower  rapids  of  the  Mississippi  River. 

Jour,  of  GeoL,  vol.  vii,  pp.  1-22,  2  figs.,  1899;  Iowa  Acad.  Sci.  Proc,, 
vol.  vi,  pp.  74-93,  1  fig.,  1899. 

Describes  the  drainage  of  the  Upper  Mississippi  Valley  during  the 
Glacial  epoch. 

jrlacial  phenomena  of  central  Ohio. 

Abstract:  Science,  new  ser.,  vol.  x,  p.  487-488  (i  p.),  1899. 

[ison-Lessing  (F.).    Classification  of  rocks  and  differentia- 
tion of  magmas. 
Review:  Am.  Geol.,  vol.  xxiii,  pp.  346-369,  1899. 

;r6n  (Waldemar).  The  copper  deposits  of  the  "Seven 
Devils,"  Idaho. 

Min.  and  Sci.  Press,  vol.  Ixxviii,  p.  125,  1899. 

Describes  general  geologic  features  and  occurrence  of  copper  ores  in 
the  region. 

1  (W.  N.).  Contributions  to  the  paleontology  of  the  Upper 
Cretaceous. 

.Field  Col.  Mus.,  Geol.  ser.,  vol.  i,  pp.  207-216,  pis.  22-26,  1899. 
Describes  material  from  the  Cretaceous  of  Kansas.  Digitized  by 
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489  Logan  (W.  N.).     A  discussion  and  correlation  of  certain  t 
visions  of  the  Colorado  formation. 
Jour,  of  Geol.,  vol.  vii,  pp.  8^-81,  1899. 

Describes  the  Colorado  formation  of  the  Kansan  area,  and  di 
its  correlation  with  other  regions. 

440  Some  additions  to  the  Cretaceous  invertebrates  of  Kani 

Kansas  Univ.  Quart.,  vol.  viii,  pp.  87-98,  pis.  xx-xxiii,  1899. 

441  [Review  of  "The  Cretaceous  of  the  Black  Hills  as  ind: 

by  the  fossil  plants,"  by  Lester  F.  Ward,  with  the  colli 
tion  of  Walter  P.  Jenney,  William  M.  Fontaine,  and 
Knowlton.] 
Jour,  of  Geol.,  vol.  vii,  pp.  814-815,  1899. 

442  Lord  (Edwin  C.  E.).     Petrographic  report  on  rocks  froi 

United  States-Mexico  boundary. 

U.  S.  Nat  Mus.  Proc.,  vol.  xxi,  pp.  773-782,  with  map,  1899. 

Describes  petrographic  characters  of  rocks  collected  by  the 
national  Boundary  Commission. 

443  Lucas  (F.  A.).     Rock  salt  in  Louisiana. 

Abstract:  Eng.  and  Min.  Jour.,  vol.  Ixviii,  pp.  677-678,  1899. 

444  The  fossil  bison  of  North  America. 

U.  S.  Nat  Mus.  Proc.,  vol.  xxi,  pp.  766-771,  pis.  lxv-1 
Review:  Am.  Geol.,  vol.  xxiii,  p.  386  (6  1.),  1899. 

445  A  new  snake  from  the  Eocene  of  Alabama. 

U.  8.  Nat.  Mus.  Proc.,  vol.  xxi,  pp.  637-638,   pis.  xlv-xlvi 
Published  in  1898. 
Describes  Pterosphenus  schucherti. 

446 The  characters  of  Bison  occidentalis,  the  fossil  bid 

Kansas  and  Alaska. 
Kan.  Univ.  Quart.,  vol.  viii,  pp.  17-18,  1899. 
Compares  this  species  with  B.  antiquus. 

447  Lndloff  (K.).    The  discovery  of  gold-bearing  conglomen 

British  Columbia. 
Min.  and  Sci.  Press,  vol.  Ixxix,  p.  692,  1899. 
Describes  occurrence  in  Frazer  River  region. 

448  Lnqner  (L.  M.).     Minerals  in  rock  sections:  The  practical  me 

of  identifying  minerals  in  rock  section  with  micros 
especially  arranged  for  students  in  technical  and  scU 
schools. 
D.  Van  Nostrand  Company,  N.  Y.,  1898.    Review:  Am.  Geo 
xxiv,  pp.  120-121,  1899. 

449  Luther  (D.  D.).     The  brine  sp'^ings  and  salt  wells  of  the  St 

New  York  and  the  geology  of  the  salt  district. 

N.  Y.  Geol.  Surv.,  16th  Ann.  Rept.,  pp.  171-226,  4  pis.,  6  fig( 
geological  map),  1899. 

Describes  the  occurrence  of  salt  and  the  character  and  occum 
the  Bubdiviaion  of  the  SUurianj^mji^^v^^g^i^jftttj^        district 


EOWT(*L(>Oy,    PETRULUOY,    AND    MINEEALOOY^    1899, 


57 


ride  (T,  H-},     Geology  of  Huinl)oldt  County  [Iowa]. 

Iowa  GeoL  Surv.,  vol.  ix,  pp,  113-154,6^8.  12-16  and  geologic  map, 
1899. 

Dt-pcribes  the  phyilography,  the  diarafU^r  an*l  otTUrrem-e  of  the  Cir- 
Imniferout^i  atid  Pleiistoeene  depoaits,  m\d  th^  cMKiunrence  ot  economic 
produt-y  in  the  county, 

illia  (8.  W,).  A  preliiiHiuiry  re}K>i't  on  the  artesian  well 
system  of  (leorgm. 

Ga,  GeoL  Biirw,  Bull  Nu.  7,  pp.  t-214.  pie.  i-vii,  figs.  1-22,  11*98. 
Review:  Jour,  of  Geol.,  vol.  vii,  p.  722,  (J  p. )  1S9&. 

Gives  petitions  of  nimieronj*  artesian  wellt*  t»f  Georgia* 

jold  depoHite  of  Georgia.  Papor  read  before  the  Inter- 
natioiiul  Gold  Mining  Convention,  Denver,  Colo,,  -Tuly  8, 

18l*T*     17  pp.     1  map.     18itS.     Not  seen, 

s©  (W  J).     The  Fre-Lafayette  (Tenuessean)  liase-level. 

Abstracte:  Am.  Aseoe,  Adv.  Sd.  Proc.^  voi  xlvin.,  p.  227  (7  1.); 
Sc'ience,  new  »?er.,  vol,  x,  p.  489  (12  I. ),  lft99. 


l.y  R.  T.  IlilL] 
The  geology  and  archeology  of  Cal- 


Review  of  '"Culia  and  Porto  Rieo/' 

Science,  new  eer.,  vol.  ixj  pp.  65-*?6, 18iMK 

nd  Holmes  (W.  H,). 
iforDia* 

Abetracte:  Am.  GeoL,  vol.  xxiii^  pp,  9<i-99^  Sdeiii^j  new  aer.^voi  ix, 
pp.  ltH-105f  8ei.  Ain,SuppU,  voL  xlvii,  p,  19313, 1899. 

mes  (Williani),     Report  on  the  geology  of  the  area  covered  ^ 
l>\'  the  Seine  River  and  Ijivke  Hheliandowan  map  .sheets,  eom- 
prLsing  ixJilion^  of  lijiiny  River  and  Thunder  Bay  districts, 
Ontario. 

Can.  GeoL  Stin\,  new*  mr, ,  vol.  %,  Ht*pt  H,  tl5  pp.,  2  maps?,  3  pin.,  1899, 
PeseHbes  the  phyHiograjihy  and  drainimris  thf^  ^'hamuter  anfl  ocfurrence 

of  the  Algtmkian^  Cambrian,  and  Glat'ial  dep<jHit4j,  and  the  oteurrence  of 

iron  and  gokL 

LeUar  (Peter).     The  gold-bearing  veins  of  Bag  Bay,  near 
Lake  of  the  Woods, 

Can.  Min.  Rev.,  vol.  xviii^  pp.  144-147, 2  flgg.    Abatracte;  Bdence,  new 
Ber.,  voL  ix^  p.  144  (10  L);  Am.  Geo!.,  voL  xxiii,  p.  104  (7  L),  1899, 

ire  (Don),     Central  Idaho  gold  field. 

Mines  and  Minerals,  vol.  xix,  pp.  289-291  ^  2  figs.,  1899. 
Describe  ooeurrence  of  gold. 

Snake  River  gold  fields  of  Idaho, 

Minee  and  Minerals,  vol.  xx,  pp.  66-S8, 1  fig.^  1899. 

on  (Marsden).     The  laws  of  climatic  evolution. 

Am.  GeoL,  vol.  xxiii^  pp.  44--57, 1899. 

Gives  a  review  of  climatic  I'onditionjs  and  a  summary  of  the  theor^n 
of  climatic  evolution. 
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461  Manson  (Marsden).    The  evolution  of  climates. 

Am.  GeoL,  vol.  xxiv,  pp.  93-120, 1899. 

Reviews  several  theories  aa  to  the  cause  of  glacial  epochs,  give 
eral  statement  of  the  problem,  and  discusses  the  evidences  of 
glaciation. 

462  The  evolution  of  climates  (concluded). 

Am.  Geol.,  vol.  xxiv,  pp.  157-180,  pp.  205-209,  pi.  xi,  1899. 
Discusses  the  origin  and  development  of  climates,  and  the  infli 
the  lava  flows  of  the  Columbia  plain  on  the  existing  climate. 

463  Marsh  (O.  C).     Footprints  of  Jurassic  Dinosaurs. 

Am.  Jour!  Sci.,  4th  ser.,  vol.  vii,  pp.  229-232, 3  figs.,  pi.  v,  1899. 
Describes  the  stratigraphic  succession  above  the  Paleozoic 
Black  Hills,  and  the  character  and  occurrence  of  the  footprints. 


464 


465 


466 


Note  on  a  Bridger  Eocene  cArnivore.     (Note  prepared 
L.  Wortman.) 

Am.  Jour.  Sci.,  4th  ser.,  vol.  vii,  p.  397  (i  p.),  1899. 
Proposes  name  Telmatocy on, basing  the  genus  on  the  remains  i 
to  Limnocyon  riparius. 

The  origin  of  mammals. 

Geol.  Mag.,  dec.  iv,  vol.  vi,  pp.  13-16, 1899. 

On  the  families  of  Sauropodous  Dinosauria. 
Geol.  Mag.,  dec.  iv,  vol.  vi,  pp.  157-158, 1899. 


467  Martin  (Daniel  S.).     Glacial  geology  in  America. 

Pop.  Sci.  Mo.,  vol.  liv,  pp.  356-361, 1899. 

468  Matthe-w  (George  F.).     Studies  on  Cambrian  faunas,  No.  5 

Can.  Royal  Soc.,  Proc.  and  Trans.,  2d  ser.,  vol.  iv,  sect.  4,  pp.  1 
pis.  i-ii,  1899.     Review:  Am.  Geol.,  vol.  xxiii,  pp.  262-263  (J  p. ), 

Describes  the  character  and  occurrence  of  Cambrian  rocks  in  a 
of  New  Brunswick,  and  the  character  and  development  of  tfa 
fauna. 


469 


470 

471 
472 


A  Paleozoic  terrane  beneath  the  Cambrian. 

N.  Y.  Acad.  Sci.,  Annals,  vol.  xii,  pp.  41-56,  figs.  1^,  1899.  R 
Am.  Geol.,  vol.  xxiv,  pp.  55-56;  Am.  Jour.  Sci.,  vol.  viii,  p.  79  (}p. 

Describes  the  Etcheminian  fauna  and  the  sections  in  which  it  if 
and  discusses  relations  to  Cambrian  faunas. 

A  new  Cambrian  trilobite. 

N.  B.  Nat.  Hist.  Soc,  Bull.  No.  17,  pp.  137-142,  pi.  iii,  1899. 
Describes  Metadoxides  magnificus  n.  sp.  and  compares  North  Ai 
and  European  Cambrian  faunas. 

[Review  of  "Fossil  Medusro,"  by  Charles  D.  Walcott]. 
Am.  Geol.,  vol.  xxiii,  pp.  59-61, 1899. 

[Review  of  preliminary  notice  of  the  Etcheminian  fat 
Newfoundland.]  ,^  ,    ^^  ^  ,.  „  ,^^., 

J  Digitized  by  VJ V^VJ V  IV^ 

Am.  Geol.,  vol.  xxiv,  pp.  125-126, 1899.  *^ 
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lew  (George  F.)  and  Kain  (S.  W.).     On  artesian  and  fis- 
sure wells  ih  New  Brunswick. 
N.  B.  Nat  Hist.  Soc.,  Bull.  No.  17,  pp.  143-162, 1899. 

lew  (W.  D.).  Is  the  White  River  Tertiary  an  sBolian  for- 
mation? 

Am.  Nat,  vol.  xxxiii,  pp.  403-408.    Review:  Am.  Geol.,  vol.  xxiv,  pp. 
250-251, 1899. 
Discuaees  the  origin  of  the  formation. 

Lenhall  (W.  C.).  Report  on  the  region  between  Resurrec- 
tion Bay  and  the  Tanana  River  [Alaska]. 

U.  S.  Geol.  Surv.  Expl.  in  Alaska,  pp.  40-50, 1899. 

Describes  the  physiography,  the  route  of  travel,  the  occurrence  of  Cre- 
taceous and  pre-Cretaceous  sedimentaries,  and  the  occurrence  of  gold  and 
coal. 

rhe  Eenai  Peninsula  [Alaska]. 

U.  S.  Geol.  Surv.  Expl.  in  Alaska,  pp.  109-110, 1899. 
Brief  summary  of  occurrence  of  gold  and  coal. 

rhe  Eadiak  Islands.     The  Alaska  Peninsula  and  the  Aleutian 
Islands  [Alaska]. 
U.  8.  Geol.  Surv.  Expl.  in  Alaska,  pp.  113-117, 1899. 
Describes  physiographic  features  and  occurrence  of  gold  and  coal. 

3cbrader  (F.  C.)  and.     [Notes  on  the  geology  of  portions 
of  Alaska]. 
See  Schrader  (F.  C.)  and  Mendenhall  (W.  C.) .     No.  572. 

er  (Henry  C).  The  bone  cave  at  Port  Kennedy,  Pennsyl- 
vania, and  its  partial  excavation  in  1894,  1895,  and  1896. 

PhiL  Acad.  Nat  Sci.,  Jour.,  2nd  ser.,  vol.  xi.  Part  II,  pp.  269-285,  figs. 
1-2, 1899. 

Describes  the  occurrence  of  the  fossil  remains  in  the  cave  and  the 
methods  of  excavation. 

iam  (John  C).  The  Tertiary  sea-urchins  of  middle  Cali- 
fornia. 

OaLAcad.  Sci.,  Proc.,  3rd  ser.,  Geol.,  vol.  i,  No.  5,  pp.  161-170,  pis. 
xxi-xxii,  1899. 

Describes  the  history,  relationship,  and  characters  of  the  species. 

rhe  fauna  of  the  Sooke  beds  of  Vancouver  Island. 

Cal.  Acad.  Sci.,  Proc.,  3rd  ser.,  Geol.,  vol.  i,  No.  6,  pp.  175-179,  pi.  xxiii, 


ill  (Greorge  P.).  A  discussion  of  the  use  of  the  terms  rock- 
weathering  serpentinization  and  hydrometamorphism. 

€reol.Mag.,dec.  iv,  vol.  vi, pp. 354-358;  Am.  Geol.,  vol.  xxiv,  pp.  244- 
250,1899. 

Discusses  the  elects  of  rockweathering  and  accompanying  phenomepa^.^^^  ^  GoO^ 
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483  Merrill  (George  P.).     Preliminary  note  on  new  meteorit 
Allegan,  Michigan,  and  Mart,  Texas. 

Science,  new  ser.,  vol.  x,  pp.  770-771, 1899. 
Describes  occurrence  and  character  of  the  material. 

484 A  consideration  of  some  little  known  American  ornj 

stones. 
Stone,  vol.  xix,  pp.  225-230, 1899. 

485  Merriman  (Mansfield).     The  slate  regions  of  Pennsylvani 

Stone,  vol.  xvii,  pp.  77-90.    Review:  Am.  Geol.,  vol.  xxi 
(5  1.),  1899, 

486  Miller  (Willet  G.).     Corundimi  and  other  minerals  [Onta] 

Ont.  Bur.  of  Mines,  vol.  viii,  pp.  205-240,  pis.  xxviii-xxxii, 
Describes  occurrence  in  Ontario  and  other  countries. 

487  - 


-  Notes  on  prospecting  for  corundum. 

Can.  Inst,  Proc.,  new  ser.,  vol.  ii,  pp.  23-26, 1899. 
Contains  notes  on  occurrence  of  corundum  in  Ontario. 

488  Notes  on  the  corundum-bearing  rocks  of  eastern  ( 

Canada. 

Am.  Geol.,  vol.  xxiv,  pp.  276-282,  pi.  xiii,  1899. 

Describes  the  microscopic  and  chemical  characters  and  occo 
the  corundum. 

489  Minor  (Philip).     A  theory  of  genesis  of  ore  deposits. 

Min.  and  Sci.  Press.,  vol.  Ixxi^,  p.  747,  1899. 

490  Monroe  (Charles  E.)  and  Teller  (Edgar  E.).     The  fauna 

Devonian  formation  at  Milwaukee,  Wisconsin. 

Jour,  of  Geol.,  vol.  vii,  pp.  272-283,  1899. 

Describes  occurrence  of  the  Devonian  strata  and  gives  lists 
collected. 

491  Moses  (Alfred  J.).     The  characters  of  ciystals:  an  intro 

to  physical  crystallography. 

Van  Nostrand  Co.,  N.  Y.,  211  pp.,  1899.     Review:  Am.  G< 
xxiii,  p.  389  (tp.),  1899. 

492  Mosnat  (H.  R.).     Artesian  wells  of  the  Belle  Plaine  area 

Iowa  Geol.  Surv.,  vol.  ix,  pp.  523-662,  pis.  xii-xiii,  figs.  53- 

493  Madge  (E.  H.).     Mouth  of  Grand  River  [Michigan]. 

Am.  Jour.  Sci.,  4th  ser.,  vol.  viii,  pp.  31-34,  1899. 
Describes  glacial  phenomena  in  western  Michigan. 

494  Muldrow  (Robert),   Eldridge    (6.   H.)    and.    Report 

Sushitna  expedition  [Alaska.] 
See  Eldridge  (G.  H. )  and  Muldrow  (R. ).    No.  172. 

495  Myers  (P.  C).     Report  on  a  fossil  diatomaceous  deposit  i 

catine  County,  Iowa. 
Iowa  Acad.  Sci.,  Proc.,  vol.  vi,  pp.  62-53,  1899. 
Givee  a  list  of  foflsilB  foundigtized  by  vj\^^giC 
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J,  Nelson).     PibrouH  tal«  in  St.  Lawrence  County,  New 

ng.  ftfid  MiiL  Jour.,  vol.  Ixvii,  pp.  234,  235,  3  figs.,  1S9&. 

ascribes  the  general  gtf*ology  of  llie  n^on  mid  the  oecurr^nw  Aud 

in  of  the  bdc. 

i  (J.    F-).     The   effeet   of   yea   harriers    upon    ultimate 

mr.  of  GeoL,  vnL  vii,  pp,  445-^1,6  figs,,  1899. 

P'm*)*     Crystallized  pyn-hotito  from  Frontenac  County 

atario]. 

an.  Ret;.  Sci.,  vol.  vii,  pp.  477-47fi,  figs-  1-3,  18»8. 

escribes  tsrystaUographic  character. 

kjold  (Otto).     Die  geologisehtin  VerhaltnisHo  der  Goldla- 

rytittten  des  Klondikegelitptew, 

Bit.  furpmk.  Geol.,  1809,  Heft  III,  pp.  71-83  atifi  mapp  1899. 

inoinary    notes   on  the   «iirfate  geology  of  the  Yukon 

rritory  [Alaska]. 

m.  GeoJ,,  vol.  xxiii,  pp.  288-298,  1899. 

eecribee  the  charactt^r  and  origin  of  the  physical  featurei  of  the 

on, 

W.  H.).     Geology  of  Scott  C<junty  [Iowa]. 

>wa  G^ol.  Burv.,  vol.  m,  pp.  39S-^10,   pk.  viii-xi,  figs.  41-52,  and 

ogic  mapi  1899. 

efftcnbes  the  physiography  and  drainage,  the  character  and  ooctti^ 

X*  of  the  Silurmn,  Devonian,  CartKiniferous,  and  Pleiffto<M*ne  depos- 
aiid  the  ocetirrence  of  coal,  btiilding  etone,  clay,  and  other  ecoDoniic 
iuctiS. 


{C»  C.)  and  Forsyth  (A.).     Note.s  on  the  geolog}^  and 
neral  depoHife  of  a  portion  of  the  southern  Black  Hilla, 

Dak, 

Dak.  School  of  Mines,  Bull.,  41  pp.,  I!  figs,,  1S99. 
tat'riliea  tfie  general  geology  tuiri  i^haracler  and  fXTurtiiiiu©  nf  the 
amorphic  roekf^. 

(Essequiel)  and  Rangel  (Manuel).     El  Real  del  Monte 

Mexico]. 

lexico  Inst,  Ge^l.,  Bull.  No.  12,  im  pp.,  21  pie.,  9  figs.,  1890. 
'eacribea  the  physiography^  the  mineral  resoiircee,  and  tlie  general 
logy  of  the  jie^on, 

;tlwaid).     The  rock  waters  of  Ohio. 

.  B.  Geol.  Surv,,  19th  Ann.  Rept.,  Pi.  TV,  pp.  6S7-7I7,  pis.  Ixii- 
iii,  1899. 

i^ecrihefi  the  lithologio  eharaptera  of  ihegeolfjgic  suMivisions  of  Ohio  ^igiti 
.  the  occurrence  and  character  of  the  underground  watets. 
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505  Orton   (Edward).     Geological  structure  of   the    lola   gas  field 

[Kansas]. 

Geol.  Soc.  Am.,  Bull.,  vol.  x,  pp.  99-106,  pi.  ii,  1899.  AbstractB:  Am. 
Geol.,  vol.  xxiii,  pp.  101-102;  Science,  new  ser.,  vol.  ix,  pp.  138-139, 
1899. 

Describes  general  geology  of  the  region  and  the  occurrenoe  and  char- 
acter of  the  gas-l^earing  rocks. 

506  Petroleum  and  natural  gas  in  New  York. 

N.  Y.  State  Mus. ,  Bull. ,  vol.  vi,  No.  30,  pp.  399^26, 1899.    (Not  seen. ) 

507  The  geology  of  Columbus  and  vicinity  [Ohio]. 

Abstract:  Science,  new  ser.,  vol.  x,  p.  487  (11  1.),  1899. 

508  Osbom    (Heniy    Fairfield).     A    complete    mosasaur    skeleton, 

osseous  and  cartilaginous. 

Am.  Mus.  Nat.  Hist.,  Mem.,  vol.  i,  pp.  167-188,  pis.  xxi-xxiii,  15  figs., 
1899.     Abstract:  Science,  new  ser.,  vol.  x,  pp.  919-926,  3  figs.,  1899. 

509  A  skeleton  of  Diplodocus. 

Am.  Mus.  Nat.  Hist.,  Mem.,  vol.  i,  pp.  191-214,  pis.  xxiv-xxviii, 
figs.  1-14,  1899.  Abstract:  Science,  new  ser.,  vol.  x,  pp.  870-874,  fig.  1, 
1899. 

510  Origin  of  mammals. 

Am.  Jour.  Sci.,  4th  eey.,  vol.  vii,  pp.  92-96,  1899. 

511  Frontal  horn  on  Aceratherium  incisivum. 

Science,  new  ser.,  vol.  ix,  pp.  161-162,  pi.  i,  1899. 


512  Palache  (Charles).     The  crystallization  of  the  calcite  from  the 

copper  mines  of  Lake  Superior. 
Mich.  Geol.  Surv.,  vol.  vi,  Pt.  II,  appendix,  pp.  161-184,  6  pis.,  1898. 

513  Powellite  crystals  from  Michigan. 

Am.  Jour.  Sci.,  4th  ser.,  vol.  vii,  pp.  367-369,  1899. 
Prescribes  crystal lographic  characters  of  the  material. 

514  Epidote  and  garnet  from  Idaho. 

Am.  Jour.  Sci.,  4th  ser.,  vol.  viii,  pp.  299-302,  1899. 

Describes  occurrence  and  crystallographic  characters  of  the  material. 

515  Parks    (William    Arthur).      The    Nipissing-Algoma    boundary 

[Ontario]. 
Ont.  Bur.  of  Mines,  vol.  viii,  pp.  175-196,  pis.  xiii-xx,  1899. 
Describes  the  physiography  and  drainage  of  the  region  and  occurrenoe 
of  Devonian  rocks. 

516  Paxmenter  (C.  S.).     Fossil  turtle  cast  from  the  Dakota  epoch. 

Kans.  Acad.  S(!i.,  Trans.,  vol.  xvi,  p.  67,  pi.  iv,  1899. 

517  Patton  (Horace  B.).     Tourmaline  and   tourmaline  schists  from 

Belcher  Hill,  Colorado. 
Geol.  Soc.  Am.,  Bull.,  vol.  x,  pp.  21-26,  pis.  i-ii,  188^  , 

Describes  occurrence  of  tourmaline  as  vein  mineral  and^mpi^^ting 
schists  and  discusses  origin. 
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518  Peanon  (H.  W.).     Is  the  Ho-callecl  ''Upheaval  of  Scandanavia" 

apparent  or  real  ? 

Am.  Geol.,  vol.  xxiv,  pp.  192-196,  1899. 

Diflcusses  the  variation  of  coafit  lines  a^  effet^ted  by  tide  and  <nirrentB 
to  explain  the  phenomena  ascribed  to  continental  upheaval. 

519  Peckham  (S.  F.).     Genei^is  of  bitumen  as  related  to  chemical 

geology. 
Abetract:  Am.  Geol.,  vol.  xxiii,  p.  327,  (4  1.)  1899. 

520  Penfield  (S.  L.)  and  Foote  (H.  W.).     Chemical  compoHition  of 

tourmaline. 

Am.  Jour.  St^i. ,  4th  ser. ,  vol.  vii,  pp.  97-125, 1899.  Abstract:  A ni.  Geol. , 
vol.  xxiii,  p.  325  (i  p. ),  1899. 

Reviews  the  literature  on  tourmaline  and  describes  methods  of  analy- 
sis, the  results  obtained,  and  the  constitution  of  tourmaline. 

521  and  'Warren  (C.  H.).     Chemical  composition  of  pai^aeite  and 

a  new  occurrence  of  it  in  Ravalli  Co.,  Montana. 

Am.  Jour.  Sci.,  4th  ser.,  vol.  viii,  pp.  21-24, 1  fig.,  1899.  Review:  Am. 
Geol.,  vol.  xxiv, p.  318  (J  p.),  1899. 

Describes  crystallographic  and  chemical  characters  of  the  material. 

622 Some  new  minerals  from  the  zinc  mines  at  Fi-anklin, 

N.  J.,  and  note  concerning  the  chemical  composition  of 
ganomalite. 

Am.  Jour.  Sci., 4th  ser.,  vol.  viii,  pp.  339-353, 1899. 

Describes  occurrence  and  character  of  brancockite,  glaucochroite, 
nasonite,  ganomalite,  leucophoenicite. 

523  Perrlne  (Charles  D.).     Earthquakes  in  California  in  1898. 

U.  a  Geol.  Surv.,  Bull.  No.  161, 31  pp.,  1899. 

524  Peters  (W.  J.)  and  Brooks  (Alfred  H.).     Repoi-t  on  the  White 

River-Tanana  expedition  [Alaska]. 

U.  8.  Geol.  Surv.,  Expl.  in  Alaska,  pp.  64-75, 1899. 

Describes  physiography,  the  occurrence  of  metamorphic  and  sedi- 
mentary rocks,  and  occurrence  of  gold  and  copper. 

525  PhiUips   (Alexander  Hamilton).       Mineralogical   structure  and 

chemical  composition  of  the  trap  of  Rocky  Hill,  N.  J. 

Am.  Jour.  Sci.,  4th  ser., vok  viii,  pp.  267-285, 1899.  Review:  Am.  Geol., 
vol. xxiv,  p. 321  (8  I.),  1899. 

Describes  the  megascopic,  microscopic,  and  chemical  character  of  the 
dike  rock. 

526  Pirsson  (L.  V.).     [Review  of  "The  educational  series  of  rock 

specimens  collected  and  distributed  by  the  U.  S.  Geological 
Survey,"  by  J.  S.  Diller.] 
Am.  Jour. Sci., 4th  ser.,  vol.  vii,  p.  74  (J  p. ),  1899. 
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627  PiJBSon  (L.  V.).     Phenocrysts  of  intrusive  igneous  rocks. 

Am.  Jour.  Sci. ,  4th  ser. ,  vol.  vii,  pp.  271-280, 1899.  Reviews:  Am 
vol.  xxiii,  p.  106  (J  p.),  vol.  xxiv, pp.  180-181  (J  p.);  Science,  n< 
vol.  ix,  p.  142  (}  p.),  1899. 

Describes  the  occurrence  of  phenocryste  and  the  evidences  inc 
that  they  have  been  formed  in  place. 

628  [Reviews  of  "Pre- Cambrian  igneous  rocks  of   Fox 

Valley,  Wisconsin,"  by  S.  Weidman;  and  "West  Vi 
Geological  Survey,  vol.  i."] 
Am.  Jour.  Sci.,  4th  ser.,  vol.  vii,  pp.  398-399, 1899. 

629  [Review  of  "Geological  Survey  of  Michigan,  vol.  vi, 

1897,"  and  "Report  on  gypsum  and  gypsum  cement 
ters,"  by  G.  P.  Grimsley  and  E.  H.  S.  Bailey.] 
Am.  Jour.  Sci.,  4th  ser.,  vol.  viii,  pp.  466-467, 1899. 

630  Post  (W.  S.),  Spurr  (J.   E.)  and.     Report  on  the  Kuskc 

expedition  [Alaska]. 
See  Spurr  (J.  E.)  and  Post  ( W.  S.),  No.  601. 

631  Pratt  (J.  H.).     Occurrence,  origin,  and  chemical  composit 

chromite. 

Am.  Jour.  Sci.,  4th  ser.,  vol.  vii,  pp.  281-286, 1899.  Review:  Am 
vol.  xxiv,  p.  181  ( J  p. ),  1899. 

Includes  description  of  the  Webster  chromite  for  which  th( 
mitchellite  is  proposed. 

632  Separation  of  alumina  from  molten  magmas,  and  the  i 

tion  of  corundum. 

Am.  Jour.  Sci. ,  4th  ser. ,  vol.  viii,  pp.  227-231, 1899.  Review:  Am 
vol.  xxiv,  pp.  319-321  (i  p. ),  1899. 

Gives  results  of  field  observations  and  laboratory  experiments. 

633  Notes  on  North  Carolina  minerals. 

Abstract:  Am.  Greol.,  vol.  xxiii,  pp.  326-326  (i  p. ),  1899. 

634  See  Judd  (J.  W.)  and  Hidden  (W.  E.),  No.  367. 

636  ProBser   (Charles   S.).      Correlation  of   Carboniferous  ro 
Nebraska  with  those  of  Kansas. 
Jour,  of  Geol.,  vol.  vii,  pp.  342-356, 1899. 

Describes  character,  occurrence,  and  relations  of  the  Carboi 
rocks  of  the  region. 

636  Note  on  the  distribution  of  the  Cheyenne  sandstone. 

Kan.  Univ.  Quart.,  vol.  viii,  pp.  135-136,  1899. 
Describee  distribution  in  Kansas. 

637  Purdue  (A.  H.).     [Review  of  "The  Department  of  geoloj 

natural  resources  of  Indiana,  Twenty-third  Annual  Rej 
Jour,  of  Geol.,  vol.  vii,  pp.  720-721,  1899.  , 
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ngton  (Chester  Wells).     Economic  geology   [of    Telluride 
quadrangle,  Colorado]. 
U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  folio  No.  57, 1899. 
Describes  the  fissures  and  veins  of  the  r^ion,  and  the  occurrence, 
character,  and  origin  of  the  gold  and  silver  ores. 


;el  (Manuel),  Ordo&ez  (Ezequiel)  and.     EI  Real  del  Monte. 

See  Ordofiez  (E.)  and  Rangel  (M.),  No.  503. 

loxne  (F.  L.).     New  occurrence  of  nepheline  syenite  in  New 
Jersey. 
Am.  Jour.  Sci.,  4th  ser.,  vol.  viii,  pp.  417-426, 1899. 
Describes  occurrence  of  the  syenite  and  associated  rocks,  and  the 
chemical  and  microscopical  characters  of  the  material  collected. 

Turner  (H.  W.)  and.     Big  Trees  folio,  California. 
See  Turner  (H.  W.)  and  Ransome  (F.  L.),  No.  639. 

1  (F.  R.  Cowper).     A  new  trilobite  from  Mount  Stephen, 

Field,  B.  C. 
Geol.  Mag.,  dec.  iv,  vol.  vi,  pp.  358-361, 1  fig.,  1899. 
De8cri>)eH  Oryctocephalus  reynoldsi  n.  sp. 

(6  (C.  L.).     Petroleum  inclusions  in  quartz  crystals. 

Am.  Chem.  Soc.,  vol.  xx, pp. 795-797.    (Not seen).   Review:  Am. Geol., 
vol.  xxiii,  p.  328  (3, 1.),  1899. 

I  (Harry  Fielding).  Stratification  of  glaciers. 
Abstract:  Geol.  Soc.  Am.  Bull.,  vol.  x,  pp.  4-5, 1899. 
Describes  observations  of  stratification  of  glaciers. 

The  variations  of  glaciers,  IV. 

Jour,  of  Geol.,  vol.  vii,  pp.  217-225, 1899. 

Contains  summary  of  3d  annual  report  of  international  committees 
on  glaciers. 

(Heinrich).     A  report  on  Louisiana  clay  samples. 

La.  Exp.  Stat,  Part  V,  pp.  263-275, 1899. 

Describes  the  origin,  structure,  and  chemical  and  physical  properties 
of  the  clays. 

The  ultimate  and  rational  analysis  of  clays  and  their  relative 
advantages. 

Am.  Inst  Min.  Engrs.,  Trans.,  vol.  xxviii,  pp.  160-166, 1899. 

Lard  (Forbes).     Notes  on  the  vein  formation  and  mining  of 
Gilpin  County,  Colorado. 
Am.  Inst  of  Min.  Engrs.,  Trans.,  vol.  xxviii,  pp.  108-126, 6  figs.,  1899. 
Describes  the  character  and  occurrence  of  the  ore  bodies  and  veins. 

uurd  (T.  A.).     The  Cripple  Creek  gold  field  [Colorado]. 

Min.  and  Sci.  Press,  vol.   ixxix,  pp.  688-689  (3  figs.),  pp.  716-717 

(3  figs.  ) ,  and  p.  744, 1899.  Digitized  by 
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550  Riggs  (E.  S.).     The  Milaguludse;  an  extinct  family  of  8cii 

morph  rodents. 
Field  Col.  Mus.,  Geol.  ser.,  vol.  i,  pp.  181-187, 3  figs.,  1899. 

551  Rogers  (Austin  F.).     Cupro-goslarite,  a  new  variety  of  zinc  i 

phate. 
Kan.  Univ.  Quart,  vol.  viii,  pp.  105-106, 1899. 
Describes  occurrence  and  chemical  character. 


552 


553 


-  Normal  ankerite  from  Phelps  County,  Missouri. 
Kan.  Univ.  Quart.,  vol.  viii,  p.  183, 1899. 
Describes  occurrence  and  chemical  character. 

-  Beede  (J.  W.)  and.     New  and  little  known  pelecypods  f  i 

the  Coal  Measures. 
See  Beede  (J.  W. )  and  Rogers  ( A.  F. ),  No.  46. 

554  Ropes  (Leverett  S.).     Corundum  mining  in  North  Carolina  i 
Georgia. 
The  Mineral  Industry  for  1898,  vol.  vii,  pp.  18-20, 1899. 
Contains  notes  on  the  occurrence  of  corundum. 

556  Roy  (Andrew).     Jackson  County,  Ohio. 

Mines  and  Minerals,  vol.  xix,  pp.  254-255, 1899. 
Describes  occurrence  of  coal. 

556  Russell  (Israel  C).     [Remarks  on  the  use  of  the  term  plutc 
plugs.] 
Jour,  of  Geol.,  vol.  vii,  pp.  96-97, 1899. 


557 


558 


-  [Review  of  "The  physiography  and  geology  of  the  Nia 
guan  Canal  route,"  by  C.  Willard  Hayes.] 

Am.  Nat.,  vol.  xxxiii,  pp.  679-688, 1899. 

-  Geology  of  Cascade  Mountains  in  Washington. 

Abstracts:  Am.  Geol.,  vol.  xxiii,  p.  96  ( i  p. ) ;  Science,  new  ser.,  vol 
pp.  103-104, 1899. 

S. 

559  Safford  (J.  M.)  and  Schuchert  (Charles).     Camden  chert  of! 

nessee  and  ib:>  Lower  Oriskany  fauna. 

Am.  Jour.  Sci.,  4th  ser.,  vol.  vii,  pp.  429-432, 1899. 

Describes  the  character  and  o(?currence  of  the  strata  and  its  conta 
fauna.    Discusses  correlation  with  Clear  Creek  limestone  of  Illinois 

560  Salisbury  (R.  D.).     Report  on  surface  geology  [New  Jersey]. 

N.  J.  Geol.  Surv.,  Rept.  for  1898,  pp.  1-41,  pi.  i,  figs.  1-8, 1899. 
Describes  the  origin  of  some  of  the  soils  of  the  State. 


561  [Review  of  '^ Rivers  of  North  America;  a  reading  lesson 

students  of  geography  and  geology,"  by  I.  C.  Russell; 
"Earth  sculpture  or  the  origin  of  land  forms,"  by  J.  Gteil 
and  ^'Physical  Geography,"  by  W.  M.  Davis.] 
Jour,  of  Geol.,  vol.  vii,  pp.  511-516, 1899. f^ r-vr^rrl 
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isbujy  (K,  1).).   [Review  of  '^The  geology  and  phyaicHl  j^eog- 
I'aphy  ijf  Jamuiea;  sstudy  of  a  t^"pe  of  Antilleau  develop- 
mentV'  by  Robert  T.  HilL] 
Jour,  of  GeoK,  vol.  vii,  pp.  Bl5-^24t,  1899, 

-  [Eeview  of  ^*  Shoreline  topography,"  by  F.  P.  Gulliver,] 

Jtmr.  of  GeoL,  voL  vii,  pp.  827-629, 18^19. 

-  and  Alden  (W.  C*)*     The  geography  of  Chicago  and  its 

environs. 

Chit-ago  (ietig.  ^m\.  Bull  Nn.  1 ,  W  Pl%,  1899,     (Not  ai^n, ) 

deson  (F*  W.}»     A    new    cystocrinoidean    spet'ioa   from    the 

Ordovician, 

Atri,  Gwl.,  vol  xxh%  pp,  2fl:i"276,  pi  xii,  IftW. 

Deaciibea  StrtjpluHjriDiia  dicyclicds  n.  j(^n  el  sp.ajid  disfussee  the  rela- 
tionship of  Ctiiioldea  and  OyMoidea. 

-  What  is  the  loe@8? 

Ad),  Joun  8ci,, 4tb  ser,,  vol  vii,  pp,  58-60, 1899, 
Deseribes  occumenc©  and  origin  of  tfie  loom, 

-  Liehenaria  typa  W,  and  S» 

Ani-  Joar,  Bt-i,,  4th  ser.,  vol  viti,  pp.  lOl-ia^,  18m 

Reviews  the  literature  on  thiu  species  aiui  deseribei*  its  character. 

-  Hall  (C*  W.)  andp     Eolian  deposits  of  eastern  Minnesota* 

8ee  Hall  (C,  W, )  and  Sardeson  (F.  W. ) ,  No.  274, 

LtnitsE  (E»  J.)*     Notes  on  a  reconnaissance  from  Springfield, 
Mo,,  into  Arkansas, 
Am.  In^il.  Miu,  Kngrfi.  Tram,,  vol  xxvfii,  pp.  284-270, 1899, 
Descrihes  general  geologie  featuree  and  occurrence  of  einc  ores  in  the 

region, 

LTader  (F.  C.)-     R<?port  on  Prince  William  Sound  and    the 
Copper  River  region  [Alaska], 
U.  S.  Geol  Surv,,  Expl  in  Alaska,  pp.  M-63,  lSm#. 
De».^ribes  the  physiography,  the  ocfurreriee  of  Cretaceoue  or  Tertiary 
Htrata,  and  the  occurrenoe  of  copper  and  gold. 

-The   Prince   William    Sound  and    Copper  River  country 

[Alaska]. 
U.  S,  Geol  Burv. ,  Ei^pl  in  Akaka,  pp.  105-108, 1899, 
Deecnbei  phyiiography  of  the  region. 

-  and  Mendenhall  (W.  €•)•     [Notes  on  gt^ology  of  portions 

of  Ahiijka.] 
A  WraL-t:  Science,  new  eer.,  vol  be,  pp.  551-552,  £899. 

Luchert  (Chflrle8),     The  fossil  field's  expedition  to  Wyoming. 

Heicuoe,  new  ser, ,  vol  x,  pp,  725-728, 1899.  Digitized  by  ^ 

Given  an  aooount  of  tf le  e3£|ietlition  and  the  results  obtained. 
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574  Schuchert  (Charles),  Clarke  (John  M.)  and.     The  nomenc 

of  the  New  York  series  of  geological  formations. 
See  Clarke  (J.  M.)  and  Schuchert  (C),  No.  101. 

575  Saffbrd  (J.  M.)  and.     Camden  chert  of  Tennessee  a 

Lower  Oriskany  fauna. 

See  Safford  (J.  M.)  and  Schuchert  (Chas.),  No.  559. 

576  Scott  (W.    B.).     The    Selenodont    Artiodactyls    of    the 

Eocene. 
Wagner  Free  Inst,  of  Sci.,  Trans.,  vol.  vi,  xili  and  121  pp.,  4  ph 
Describes  the  general  features  of  the  Uinta  Basin  and  the  chj 
of  the  material  collected,  and  gives  a  summary,  phylogenetic  tal 
references  to  literature. 

577  Shaler  (N.  S.).     Loess  deposits  of  Montana. 

Geol.  Soc.  Am.,  Bull.,  vol.  x,  pp.  245-252, 1S99. 
Describes  stratigraphy  and  age  of  the  loess  and  influences  affec 
formation. 


\ 


578  Formation  of  dikes  and  veins. 

Geol.  Soc.  Am.,  Bull.,  vol.  x,  pp.  253-262, 1899. 

I    I  Describes  modes  of  occurrence,  causes  of  diversity,  and  com 

*  with  vein  fissures. 

579  Spacing   of  rivers  with  reference  to  hypothesis  of 

leveling. 

Geol.  Soc.  Am.,  Bull.,  vol.  x,  pp.  263-276, 1899. 

Describes  erosion  of  small  streams  and  torrents,  and  the  bearin 
evidence  of  base  leveling.  Discusses  hypothesis  of  base  level! 
river  spacing. 

580  [Dikes  and  veins.] 

Abstract:  Science,  new  ser.,  vol.  ix,  p.  33  (i  p.),  1899. 

581  and  Woodworth  (J.  B.).     Geology  of  the  Bichmond 

Virginia. 

U.  S.  Geol.  Surv.,  19th  Ann.  Kept.,  Ft.  II,  pp.  385-520,  pis.  xviii- 
90-116, 1899. 

Describes  the  character  and  occurrence  of  the  Juratrias  ro< 
occurrence  and  character  of  the  igneous  rocks,  and  the  geology 
region. 

582 and  Foerste  (A.  F.).     Geology  of  the  Narrag 

Basin. 

U.  8.  Geol.  Surv.,  Mon.  XXXIII,  402  pp.,  31  pis.,  30  figs.,  1899. 

Gives  a  description  of  the  glacial  history,  the  character  and  occ 
of  the  Carboniferous,  Aigonkian,  and  Cambrian  rocks,  the  t 
structure,  and  occurrence  of  coal.    Contains  a  bibliography. 

.  583  Shimek  (B.).     The  distribution  of  loess  fossils. 

J  Jour,  of  Geol.,  vol.  vii,  pp.  122-140, 1  fig.,  1899. 

I  Describes  distribution  in  MiH-sissippi  Valley  and  gives  a  list  oi 

collected  at  Council  Bluffs,  lov^ii^'^ed  by  vj  w wg  ik. 
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imek  (B.).     The  distribution  of  loesn  fossils. 

Iowa  Acad.  Sci.,  Proc.,  vol.  vi,  pp.  9&-113, 2  figs.,  1899. 

benthal  (C.  E.).     The  Bedford  oolitic  limestone. 
The  Mineral  Industry  for  1898,  vol.  vii,  pp.  479-482, 1899. 
Describes  character  and  occurrence  in  Indiana. 

aonds  (Frederic  W.).  Recent  publications  relating  to  the 
geology  of  Texas. 

Tex.  Acad.  Soi.,  Trans.,  vol.  ii,  pp.  86-91, 1899. 

Reviews  "The  Lower  Cretaceous  Gryphceas  of  the  Texas  region"  and 
"Geology  of  the  Edwards  Plateau  and  Rio  Grande  Plain  adjacent  to 
Austin  and  San  Antonio,  Texas,  with  reference  to  the  occurrence  of 
underground  waters,"  by  R.  T.  Hill  and  T.  Way  land  Vaughan. 

-  A  consideration  of  the  interpretation  of  unusual  events  in 

geologic  records  illustrated  by  recent  examples. 

Abstracts:  Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  xlviii,  p.  227  ( J  p. ) ;  Science, 
new  ser.,  vol.  x,  p.  489  ( J  p. ),  1899. 

-  [Beview  of   ''The  Lower    Cretaceous    Gryphseas    of    the 

Texas  region,"  by  R.  T.  Hill  and  T.  W.  Vaughan.] 
Science,  new  ser.,  vol.  ix,  pp.  110-111, 1899. 

chter  (C.  S.).  Theoretical  investigations  of  the  motion  of 
ground  waters. 

U.  S.  Geol.  Surv.,  19th  Ann.  Rept.,  Pt  II,  pp.  295-384,  pi.  xvii,  figs. 
54-89, 1899. 

^nm  (Charles  E.).  The  relative  ages  of  the  Maumee  Glacial 
lake  and  the  Niagara  gorges. 

Abstracts:  Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  xlviii,  pp.  227-228  (J  p.); 
Science,  new  ser.,  vol.  x,  p.  499  (J  p.)»  l^^- 

mmon  (E.  E.),  Knight  (W.  C.)  and.     The  oil  fields  of  Crook 
and  Uinta  counties,  Wyoming. 
See  Knight  ( W.  0. )  and  Slosson  (E.  E. ),  No.  390. 

dth  (Alva  J.).     Fusulina  cylindrica  shell  structure. 
Kan.  Acad.  Sci.,  Trans.,  pp.  64-65,  figs.  1-4, 1899. 

dth  (G.  O.),  Tower  (G.  W.,  jr.)  and.     Geology  and  mining 
industry  of  the  Tintic  district,  Utah, 
See  Tower  (G.  W.,  jr.)  and  Smith  (G.  O. ),  No.  632. 

-  Willis  (B.)  and.     Tacoma  folio,  Washington. 

See  Willis  (B.)  and  Smith  (G.  O.),  No.  746. 

dth  {W.  S.  Tangier).     Some  aspects  of  erosion  in  relation  to 
the  theory  of  the  peneplain. 
Univ.  of  Cal.,  Dept  of  Geol.,  Bull.,  vol.  ii,  pp.  155-178, 1899. 
Discusses  objections  to  the  theory  of  peneplains  and  a  modification  of 
the  use  of  the  term. 
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596  Smyth  (C.  H.,  jr.).     Geology  of  the  Adirondack  region. 

Appalachia,  vol.  ix,  No.  1,  pp.  44-61, 1899. 

Describes  general  character  and  occurrence  of  the  igneous  roci 

597  Smyth  (H.  L.),  Clements  (J.  M.)  and.     The  Crystal  Falls 

bearing  district  of  Michigan. 

See  Clements  (J.  M.)  and  Smyth  (H.  L.),  No.  105. 

598  Springer  (Frank).     Notice  of  a  new  discovery  concerning  1 

crinus. 
Am.  GeoL,  vol.  xxiv,  p.  92, 1899. 
Describes  peculiar  features  of  Uintacrinus. 

599  Spnrr  (Josiah  Edward).     Lakes  Iliamna  and  Clark.     The 

agak  River.  The  coast  from  Bristol  Bay  to  the  Y 
The  Kiiskokwim  drainage  area.  From  the  Yukon  i 
to  Point  Barrow.     The  Kowak  River,  the  Noatak  Rr 

U.  S.  Geol.  Surv.,  Expl.  in  Alaska,  pp.  11&-129, 1899. 
Notes  on  routes  of  travel  and  occurrence  of  gold. 


600 


601 


-  Geology  of  the  Aspen  mining  district,  Colorado. 
Review:  Am.  Geol.,  vol.  xxiv,  pp.  307-308, 1899. 
See  Bibliography  and  Index  for  1898,  No.  739a. 

-  and  Post  (W.  S.).     Report  on  the  Kuskokwim  expe 

[Alaska]. 

U.  S.  Geol.  Surv.,  Expl.  in  Alaska,  pp.  28-39, 1899. 

Describes  the  physiography,  the  occurrence  of  volcanic,  Ju 
and  Tertiary  rocks,  and  the  occurrence  of  gold-bearing  gravels. 

602  Sqnier  (G.  H.).     Studies  in  the  driftless  region  of  Wiscons 

Jour,  of  Geol.,  vol.  vii,  pp.  79-82, 1899. 

Describes  evidences  of  glacial  action  in  the  region. 

603  Stanton  (Timothy  W.).     Mesozoic  fossils  [Yellowstone  Na 

Park]. 

U.  S.  Geol.  Surv.,  Mon.  XXXII,  Pt.  II,  pp.  600-650,  pis.  Ixxii 
1899. 

Describes  the  relations  of  the  faunas  of  the  several  horizons  a 
characters  of  the  fossils  collected. 

604  Steams  (Robert  E.  C).     Description  of  a  species  of  Actaeor 

the  Quaternary  bluffs  at  Spanish  Bight,  San  Diego,  < 
U.  S.  Nat.  Mus.,  Proc,  vol.  xxi,  pp.  297-299, 1  fig.,  1899.    PublL 
1898. 

605  Stevenson  (John  J.).     Our  society. 

Geol.  Soc.  Am.  Bull.,  vol.  x,  pp.  83-98, 1899. 
Gives  a  historical  sketch  of  the  Geological  Society  of  America 
account  of  the  general  results  of  several  oflicial  geological  survey« 

606  [Review  of  '*West  Virginia  Geological  Survey,  vol.  i,  1 

Science,  new  ser.,  vol.  x,  pp.  652-653, 1899,         t 

Digitized  by  VjOOQIC 


ALBONTOLO0Y,  PETEOLOOY,  AND  MINEBALOGY,  1899. 


71 


Tenson  (John  J.).     The  section  at  Schoharie,  N.  Y. 
Abstract:  Science,  new  ser,  vol.  x,  pp.  735-736, 1899. 
Compares  the  section  with  others  of  the  Appalachians  in  Pennsyl- 
vania and  Virginia. 

wait  (Alban).     A  preliminary  description  of  the  opercular 
and  other  cranial  bones  of  Xiphactinus  Leidy. 
Kans.  Univ.  Quart,  vol.  viii,  pp.  19-21, 1899. 
Describes  material  in  the  museom  of  the  University  of  Kansas. 

-  Pachyrhizodus  minimus,  a   new  species   of   fish   from  the 
Cretaceous  of  Kansas. 
Kan.  Univ.  Quart,  vol.  viii,  pp.  37-38,  %.  1, 1899. 
Describes  material  from  Logan  County,  Kansas. 

Notice  of  three  new  Cretaceous  fishes,  with  remarks  on  the 
Saurodontidse  Cope. 
Kan.  Univ.  Quart.,  vol.  viii.,  pp.  107-112, 1899. 

Notes  on  the  osteology  of  Anogmius  polymicrodus  Stewart. 
Kan.  Univ.  Quart,  vol.  viii.,  pp.  117-121,  pi.  xxxi,  1899. 

Leptichthys,  a  new  genus  of  fishes  from  the  Cretaceous  of 
Kansas. 
Am.  Geol.,  vol.  xxiv,  pp.  78-79, 1899. 
Describes  the  genus  and  one  species. 

le  (George  H.).  The  glacial  gravels  of  Maine  and  their  asso- 
ciated deposits. 

U.  S.  Geol.  Surv.,  Mon.  XXXIV,  499  pp.,  52  pis.,  36 figs.,  1899. 

Describes  the  superficial  deposits  and  the  character,  distribution, 
classification,  and  genesis  of  the  glacial  gravels.  Contains  a  discussion 
of  the  glaciation  of  the  Kocky  Mountains. 

Granitic  breccias  of  Grizzly  Peak,  Cal. 
Am.  Jour.  8ci.,  4th  ser.,  vol.  vii,  pp.  184-186, 1899. 
Describes  the  character  and  origin  of  the  breccias. 

Dry  gold  placers  of  the  arid  regions. 
Mines  and  Minerals,  vol.  xix,  pp.  397-399, 1899. 
Describes  occurrence  and  methods  of  mining. 

T. 

;  (Joseph  A.).  Geology  of  the  McAlester-Lehigh  coal  field, 
Indian  Territory.  Accompanied  by  a  report  on  the  fossil 
plants  by  David  White,  and  a  report  on  the  Paleozoic  inver- 
tebrate fossils  by  George  H.  Girty. 

U.  S.  Geol.  Surv.,  19th Ann.  Rept,  Pt.  Ill,  pp.  423-593,  pis.  hciv-hcxii, 
figs.  77-80, 1899. 

Describes  the  physiographic  features,  character,  and  structure  of  the 
Carboniferous  strata,  and  the  occurrence,  distribution,  and  character  of 
the  coals  of  the  region. 
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617  TafF  (Joseph  A.).     Albertite-like  asphalt  in  the  Choctaw  Ni 

Indian  Territory. 

Am.  Jour.  Sci.,  4th  ser., vol. viii, pp. 219-224, 1899.  Review:  Am. 
vol.  xxiv,  p.  318  (i  p.),  1899. 

Describes  character  and  occurrence  of  the  material  and  the  g< 
features  of  the  region. 

618  Changes  in  the  Canadian  River  in  western  Choctaw  Ni 

Indian  Territory. 
Abstract:  Science,  new  ser.,  vol.  x,  p.  26  (J  p. ),  1899. 

619  Tarr  (Ralph  S.).     Physical  geography  of  New  York  State. 

Vn.     The  Great  Lakes  and  Niagara. 

Am.  Geog.  8oc\  Bull.,  vol.  xxxi,  pp.  101-117  (4  figs.),  pp.  217-1 
figs.), 315-343  (21  figs.),  1899. 

Descriljes  the  physiographic  and  glacial  geology  of  the  Great 
region  and  includes  a  bibliography. 

620  Physical  geography  of   New  York  State.     Part  IX. 

shore  lines. 
Am.  Geog.  Soc.  Bull.,  vol.  xxxi,  pp.  417-443, 22  figs.,  1899. 


621  Taylor  (Frank  B.).     The    great    ice  dams  of    Lakes  Mai 

Whittlesey,  and  Warren. 

Am.  Geol.,  vol.  xxiv,  pp.  6-38,  pis.  ii-iii,  1899.    Review:  Jour,  of 
vol.  vii,  pp.  621-623, 1899. 
Describes  glacial  phenomena  in  the  Great  Lakes  region. 

622  The  Gralt  moraine  and  associated  drainage. 

Abstracts:  Am.  Assoc.  Adv.  Sci.  Proc.,  vol.  48,  p.  228  (}  p.);  & 
new  ser.,  vol.  x,  pp.  489-490  (i  p. ),  1899. 

623  TeUer  (Edgar  S.),  Monroe  (Charles  E.)  and.    The  fauna  o 

Devonian  formation  at  Milwaukee,  Wisconsin. 

See  Monroe  (C.  E. )  and  Teller  (E.  E. ),  No.  490. 

624  Todd  (James  Edward).     The    moraines    of    southeastern  { 

Dakota  and  their  attendant  deposits. 

U.  S.  Geol.  Surv.,  Bull.  No.  158, 165  pp.,  27  pis.,  31  figs.,  1899. 

Describes  the  occurrence  and  characters  of  the  moraines,  lo« 
terraces  of  the  region. 

625  New  light  on  the  drift  in  South  Dakota. 

Iowa  Acad.  Sci.,  Proc.,  vol.  vi,  pp.  122-130,  pi.  v,  1899. 
Describes  glacial   dejwsits  and  their   relations  and  founa  in 
Dakota. 

626 The  geology  of  Hubbard  County  and  northwestern  pc 

of  Cass  County  [Minnesota]. 

Minn.  Geol.  and  Nat.  Hist.  Surv.,  Final  Rept,  vol.  4,  pp.  82-9 
lix,  D-E,  1899. 
Describes  the  glacial  geology  of  the  region. 
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(James    Edward).     The    geology    of    Norman    and   Polk 

ounties  [Minnesota]. 

Minn.  Greol.  and  Nat.  Hist.  Surv.,  Final  R«pt.,  voL  iv\  pp.  08-116,  pL 

ii,  F-I,  fig.  9,  1899. 

Describee  the  physiography  and  glacual  Jiistary  of  the  county. 

le  geology  of  Marshall,  Roseau,  and  Kittson  counties  piin- 

esota]. 

Minn.  Greol.  and  Nat.  Hist.  Surv.,  Fiaai  Kept,  vol.  iv,  pp,  117-130, 

.  Ixiii,  and  J,  fig.  10,  1899. 

Describes  the  glacial  features  of  the  r^ott, 

le  geology  of  Beltrami  County  [Minnesota]* 

Minn.  Geol.  and  Nat.  Hist.  Surv.,   Final   Kept.,  vol.  iv,  pp.  i:il-155, 

[.  Ixiv,  and  K-M,  figs.  11-15, 1899. 

Describes  the  physiography  and  occurrence  ul  Aivhaan   rm^^^  ancl 

acial  deposits  of  the  region. 

I  (C.  F.,  jr.).     The  carbon  dioxide  uf  th^^  (K'ean  and  its  rela- 

on  to  the  carbon  dioxide  of  the  atmo?!iphere. 

Jour,  of  Geol.,  vol.  vii,  pp.  585-618,  l&U^.  ' 

eview  of  "The  influence  of  the  t^rlKinic  acid  of  the  air 
ipon  the  temperature  of  the  ground^-'  by  Svante  Arrhenius.] 
Jour,  of  Geol.,  vol.  vii,  pp.  623-625,  mm. 

(Greorge  Warren,  jr.)  and  Smith  (( leorge  Oti^).    Geology 
tnd  mining  industry  of  the  Tint  i*-  di.'^triit^  Utah. 
U.  S.  Geol.  Surv.,  19th  Ann.  Kept,  Pt  III,  pp.  601-767;  pis.  Ixxiii-xeix^ 
gs.  81-92,  1899. 

Describes  the  occurrence  and  charact<;r  of  tho  C-anibriim  and  f.'arlmn* 
erons  strata  and  igneous  rocks,  the  vok^anit!  an^l  iru-tamorphic  phe- 
omena,  and  the  occurrence  and  origin  of  the  ore  Ixidies. 

(Henry  W.).     Granitic  rocks  of  the  Sierra  Nevada. 
Jour,  of  Geol.,  vol.  vii,  pp.  141-162,  1  tig.,  1S99.     Abfrtrat^t:  Am.  Nat, 
ol.  xxxiii,  p.  552,  1899. 

Describes  occurrence  and  petrographir  anil  rheniiral  t'lmractt-r  i>f  bir>- 
ite-granite,  granodiorite,  quartz-monzonitt*,  Roc^a-granitis  and  apUte. 

^placement  ore  deposits  in  the  Sierni  Nevada. 

Jour,  ol  Geol.,  vol.  vii,  pp.  389-400,  pl.  v,  1899, 

Describes  character  and  occurrence  of  t'ertain  ort-  IxxUes  in  CaUfomia 
ud  the  petrographic  character  of  associated  nx;ks. 

[)ck-forming  biotites  and  amphihoHteH.  With  analyses  by 
W.  F.  Hillebrand,  H.  N.  Stoke^^,  and  William  Valentine. 

Am.  Jour.  ScL,  4th  ser.,  vol.  vii,  pp.  2tMr-298,  Review:  Am.  Geol,  vol. 
jriv,  p.  181  (I  p.),  1899. 

Describes  general  character,  of  the  materials,  and  gives  chemi(^ 
oalysee. 
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686  Turner  (Henry  W.).     The  occurrence  of  roscoelite. 

Am.  Jour.  Sci.,  4th  ser.,  vol.  vii,  pp.  465-468.     Reviews:  M 

Sci.  Press,  Ixxix,  p.  93,  1899;  Am.  Geol.,  vol.  xxiv,  p.  318  (J  p. 

Describes  occurrence  and  geologic  relations  of  the  associated  n 

637 The  geology  of  Yosemite  National  Park. 

Abstracts:  Am.  Geol.,  vol.  xxiii,  pp.  100-101:  Science,  new  ser., 
p.  106  (91.),  1899. 

638  The  occurrence  and  origin  of  diamonds  in  California. 

Am.  GreoL,  vol.  xxiii,  pp.  182-191;  Min.  and  Sci.  Press,  vol. 
pp.  586,  613,  1899. 

Gives  list  of  locaUties  where  diamonds  have  been  found  in  Oa 
and  reviews  recent  literature  on  the  origin  of  diamonds. 

639  and  Ransome  (F.  L.).     Big  Trees  folio,  California. 

U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  foUo  No.  51,  1898. 

Describes  the  physiographic  features,  the  occurrence  and  chai 
the  Bed-rock  and  Superjacent  series,  which  include  both  sedij 
and  igneous  rocks,  and  the  occurrence  of  the  auriferous  gravels. 

640  Tsrrrell  (J.  Burr).     Glacial  phenomena  in  the  Canadian 

district.. 
Geol.  Soc.  Am.  Bull.,  vol.  x,  pp.  193-198,  pi.  xxi,  1899. 
Describes  glacial  phenomena  of  the  region. 

641  Gold  mining  in  the  Klondike  district  [Alaska]. 

Abstracts:  Am.  Geol.,  vol.  xxiii,  p.  102  (8  1.);  Science,  news 
ix,  p.  106  (8  1.);  Eng.  and  Min.  Jour.,  vol.  Ixvii,  p.  116, 1899. 


642  IJddan  (Johan  August).     Geology  of  Muscatine  County  [ 

Iowa  Geol.  Surv.,  vol.  ix,  pp.  251-380,  pis.  v-vii,  figs.  30-40,  f 
logic  map,  1899. 

Describes  the  physiographic  features,  the  character  and  occur 
the  Silurian,  Devonian,  Carboniferous,  and  Pleistocene  subdivisii 
the  occurrence  of  economic  products. 

643  The  Swcetland  Creek' beds. 

Jour,  of  Geol.,  vol.  vii,  pp.  65-78,  1899. 
Gives  several  sections  of  the  beds  and  describes  their  distr 
structural  relations,  and  founa. 

644  Dipterus  in  the  American  Middle  Devonian. 

Jour,  of  Geol.,  vol.  vii,  pp.  494-495,  1  fig.,  1899. 
Describes  occurrence  of  the  Dipterus  calvini  £astman  in  theD 
of  Iowa. 

646  Some  Cretaceous  drift  pebbles  in  northern  Iowa. 

Am.  Geol.,  vol.  xxiv,  pp.  389-390,  1899. 

646  Diatomaceous  earth  in  Muscatine  County  [Iowa]. 

Iowa  Acad.  Sci.  Proc.,  vol.  vi,  pp.  53  (i  p.),  1899. 
Brief  note  on  occurrence.  i^  ^  ^  ^T  ^ 
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a  (Johan  August).     The  Pine  Creek  conglomerate  [lawal. 
Iowa  Acad.  Sci.,  vol.  vi,  pp.  54-66, 1898. 
DusLiibee  oocmrenoe  and  diBcusses  age. 

n  (Warren).     The  geology  of  Aitkin  County  [Minnesota]. 

Minn.  Geol.  and  Nat  Hist.  Surv.,  Final  Rep.,  vol.  iv.,  pp.  25--54,  pL 
Ixii,  figs.  2-6, 1899. 

Describes  the  physiography,  occorrence  of  eruptive  and  Cretaceous 
rocks,  and  glacial  history  of  the  county. 

'he  geology  of  Cass  County  and  of  the  part  of  Crow  Wing 
County  northwest  of  the  Mississippi  River  [Minnesota]. 

Minn.  Greol.  and  Nat.  Hist  Surv.,  Final  Rep.,  vol.  iv,  pp.  55-81,  fij^s. 
7-8,  1899. 

Describes  the  physiographic  and  geologic  features  and  glacial  history 
of  the  county. 

reology  of  the  region  around  Red  Lake  and  southward  to 
White  Earth  [Minnesota]. 

Minn.  Geol.  and  Nat  Hist  Surv.,  Final  Rept,  vol.  iv,  pp.  155-165, 
pi.  VV,  1899. 

Describes  physiographic  and  glacial  features  of  the  region. 

Evidence  of  epeiroganic  movements  causing  and  terminating 
the  Ice  age. 

Geol.  Soc.  Am.  Bull.,  vol.  x,  pp.  5-10,  1899. 

Discusses  evidences  of  high  elevation  and  late  glacial  depression  and 
its  termination  of  the  Ice  age. 

rlacial  and  modified  drift  in  Minneapolis,  Minn. 

Abstracts:  Am.  Assoc.  Adv.  Sci. .  Proc. ,  vol.  xlviii,  p.  229  ( i  p.) ;  Science,  > 

new  ser.,  vol.  x,  p.  490  (J  p.)»  1899. 

Greatest  area  and  thickness  of  the  North  American  ice  sheet. 
Abstracts:  Am.  Assoc.  Adv.  Sci.,  Proc,  vol.  xlviii,  pp.  230-231;  Science, 
new  ser.,  vol.  x,  p.  491,  1899. 

Review  of  '*  South  Dakota  Geological  Survey  Bull.  No.  2"]. 
Am.  Geol.,  vol.  xxiii,  p.  192  (}  p.),  1899. 

Eleview  of  "The  loess  of  aqueous  origin,"  by  B.  Shimek]. 
Am.  Greol.,  vol.  xxiii,  pp.  192-193,  1899. 

Modified  drift  in  the  Champlain  epoch. 
Am.  Geol.,  vol.  xxiii,  pp.  319-324,  1899. 
Describes  occurrence,  character,  and  classification  of  drift  deposits. 

Review  of  "Iron  making  in  Alabama,"  by  W.  B.  Phillips.] 
Am.  Geol.,  voL  xxiii,  pp.  328-329  (i  p.),  1899. 

Review  of  "A  guide  to  the  study  of  the  geological  collections 
of  the  New  York  State  Museum,"  by  F.  J.  H.  Merrill.] 
Am.  GeoL,  vol.  xxiU,  p.  329  (J  p. ),  1899.  f^ r<r^J\r 
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659  IJpluun  (Warren).     Englacial  drift  in  the  Mississippi  Baj 

Am.  Geol.,  vol.  xxiii,  pp.  369-374, 1899. 
Describes  occurrence  and  character  of  englacial  drift  in  Ht 
and  Upper  Mississippi  Valley  regions. 

660  [Review  of   "Summary  report  of  the  Geological 

department  of  Canada  for  the  year  1898,"  by  G.  M.  E 

Am.  Geol.,  vol.  xxiii,  pp.  384-386, 1899. 

661  pReview  of  "Wells  of  northern  Indiana,"  by  Frai 

erett.] 

Am.  Greol.,  vol.  xxiii,  p.  386  ( J  p. ),  1899. 

662  [Review  of  "The  fossil  bison  of  North  America,"  I 

erick  A.  Lucas.] 

Am.  Geol.,  vol.  xxiii,  p.  385  (6  1.),  1899. 

663  [Review  of  "  West  Virginia  Geological  Survey,  vol 

I.  C.  White.] 

Am.  Greol.,  vol.  xxiii,  pp.  387-389, 1899. 

664 Glacial  history  of  the  New  England  Islands,  Cape  ( 

Long  Island. 
Am.  Geol.,  vol.  xxiv,  pp.  79-92, 1899. 

Describes  ei)eiroganic  movements  causing  glaciation,  the  si 
deformation  of  the  region,  and  the  character  and  distribution  < 

I,  cial  deposits.     Includes  a  bibliography  of  the  subject 

I      >  I  666  [Review  of  "  Eighteenth  Annual  Report  of  the  Unite 

"      ^"  Geological  Survey".] 

Am.  Geol.,  vol.  xxiv,  pp.  122-125, 1899. 

666  [Review  of  "Iowa  Geological  Survey,  vol.  ix".] 

Am.  Geol,  vol.  xxiv,  pp.  182-184, 1899. 

667  [Review  of  "Nineteenth  Annual  Report  of  the  Unite 

Geological  Survey  "  and  ' '  Geological  Survey  of  New 
Annual  Report  for  the  year  1898."] 
Am.  Geol.,  vol.  xxiv,  pp.  251-253, 1899. 

668  [Reviews  of   "Some  Glacial  wash-plains  of  southe 

England,"  by  J.    B.  Woodworth,  and  "The  me 
composition  of  wind  deposits,"  by  J.  A.  Udden.] 
Am.  Geol.,  vol.  xxiv,  pp.  381-382, 1899. 


669  Van  Hise  (C.  R.).  Introduction.  [The  Crystal  Falls  iron 
district  of  Michigan.] 

U.  S.  Geol.  Surv.,  Mon.  XXXVI,  pp.  xvii-xxxvi;  19th  Ann. 
Ill,  pp.  9-18, 1899. 

Describes  the  general  character,  occurrence,  atructnre,  and  c 
of  the  Upper  and  Lower  Hu^g^yi^^j^rip^^giia  region. 
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Sise  (C.  B.).     The  naming  of  rocks. 
Jour,  of  GeoL,  vol.  vii,  pp.  686-699, 1899. 
DiflcusBes  criteria  and  propoees  a  plan  for  naming  rocks. 

han  (T.  Wayland).  Geologic  notes  on  the  Wichita  Moun- 
tains, Oklahoma,  and  the  Arbuckle  Hills,  Indian  Territor3\ 

Am.  GeoL,  vol.  xxiv,  pp.  41-55, 1899. 

Describes  the  physiographic  features  of  the  region,  the  character  and 
occurrence  of  Silurian  and  Carboniferous  strata  and  igneous  rocks. 

>ome  Cretaceous  and  fkx^ne  corals  from  Jamaica. 

Harvard  Coll.,  Mus.  Comp.  Zool.,  Bull.,  vol.  xxxiv.  Appendix,  pp.  227- 
250, 1899. 

Beviews  the  literature  on  the  corals  from  this  region,  and  describes 
material  collected  by  B.  T.  Hill. 

ih  (Arthur  C).     The  Shreveport  area  [Louisiana]. 

La.  Exp.  Stat.,  Part  V,  pp.  149-208,  pis.  xiv-xix,  1899. 

Describes  the  physiography  of  the  region  and  the  occurrence  of  Ter- 
tiary deposits. 

rhe  five  islands  [Louisiana]. 

La.  Exp.  Stat,  Part  V,  pp.  209-262,  pis.  xx-xxxi,  1899. 

Describes  the  topographic  and  geologic  features  of  the  region  and  the 
occurrence  of  salt 

larxis  (G.  D.)  and.     General  geology  [of  Louisiana]. 
See  Harris  (G.  D.)  and  Veatch  (A.  C).    No.  283. 

Historical  review  [of  geological  literature  of  Louisiana]. 

See  Harris  (G.  D.)  and  Veatch  (A.  C).    No.  282. 

lenle  (C.  C).     Water  supply  from  wells  [New  Jersey]. 

N.  J.  Geol.  Surv.,  Bept  for  1898,  pp.  145-182,  figs.  11-20,  1899. 

Describes  conditions  which  produce  flowing  wells  and  the  progress  of 
inflow  through  material  about  a  well. 

68  (A.  W.).     Biographical  sketch  of  Issachar  Cozzens,  jr. 
Am.  Geol.,  vol.  xxiv,  pp.  327-328,  pi.  xv,  1899. 
Gives  a  sketch  of  his  life. 

W. 

ler  (G-eorge).  On  Tetracaulodon  (Tetrabelodon)  shepardii 
Cope. 

Kan.  Univ.  Quart.,  vol.  viii,  pp.  99-103,  pis.  xxiv-xxv,  1899. 

Describes  material  from  the  Loup  Fork  beds  of  Kansas  and  reviews 
literature  of  the  subject 


tott  (Charles  Doolittle).  Report  of  the  Director  of  the 
United  States  Greological  Survey  for  the  fiscal  year  ending 
June  30,  1899. 

U.  8.  Geol.  Surv.,  20th  Ann.  Kept,  Pt.  I.,  551  pp.,  2  pis.,  1899. 

Gives  a  general  review  of  the  work  undertaken  by  the  Survey  duri|5^|;ti2ed  by  GdC^i 
the  year  1898-99.  ^ 
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681  Walcott  (Charles  Doolittle).  Pre-Cambrian  fossiliferous  forma- 
tions. 

Geol.  Soc.  Am.,  Boll.,  vol.  x,  pp.  199-244,  pis.  xxii-xxviii,  1899. 
Beviews:  Am.  Jour.  Sci.,  4th  ser.,  vol.  viii,  pp.  78-79;  Sdenoe,  newser., 
vol.  ix,  p.  143  (J  p.),  1899. 

Describes  the  character  and  occurrence  of  pre-Oambrian  strata  and 
the  fossils  collected. 

682 Cambrian  fossils  [Yellowstone  National  Park], 

U.  S.  Geol.  Surv.,  Mon.  XXXII,  Pt  II,  pp.  440-478,  pis.  Ix-lxv.  1899. 
Gives  a  summary  of  the  faunas  and  descriptions  of  the  Cambrian  fos- 
sils collected. 

683  Cambrian  Brachiopoda,  Obolus,  and  Lingulella,  with  descrip- 
tion of  new  species. 

U.  S.  Nat  Mus.,  Proc,  vol.  xxi,  pp.  385-420,  pis.  xxvi-xxviii,  1899. 
Published  in  1898. 

684 Fossil  Medusae. 

Abstracts:  Am.  Geol.,  vol.  xxii,  pp.  57-61;  Jour,  of  G«ol.,  vol.  vii,  p. 
99,  1899. 
See  Bibliography  and  Index  for  1898.    No.  844. 

686  Walker  (T.  L.).     Crystal  symmetry  of  the  mica  group. 

Am.  Jour.  Sci.,  4th  ser.,  vol.  vii,  pp.  199-204,  figs.  1-6,  1899. 
Describes  methods  of  study  of  crystal  symmetry  and  discusses  evi- 
dence of  some  of  the  micas  belonging  to  the  triclinic  system. 

686  Causes  of  variation  in  the  composition  of  igneous  rocks. 

Review:  Am.  Geol.,  vol.  xxiii,  pp.  327-328  (J  p.),  1899. 

687  Ward  (H.  L.).     New  Kansas  meteorite. 

Am.  Jour.  Sci.,  4th  ser.,  vol.  vii,  p.  233,  1  fig.,  1899. 
Briefly  describes  the  material. 

688  Notice  of  a  new  meteorite  from  Murphy,  Cherokee  County, 

North  Carolina. 
Am,  Jour.  Sci.,  4th  ser.,  vol.  viii,  pp.  225-226,  pi.  iv,  1899. 
Describes  occurrence  and  character  of  the  material. 

689 Notice  of  an  aerolite  that  recently  fell  at  Allegan,  Michigan. 

Am.  Jour.  Sci.,  4th  ser.,  vol.  viii,  pp.  412-414,  1899. 
Describes  occurrence  and  character  of  the  material 

690  TVard  (Lester  F.).    The  Cretaceous  formation  of  the  Black  Hills 
as  indicated  by  the  fossil  plants  (with  the  collaboration  of 
*  W.  P.  Jenney,  W.  M.  Fontaine,  and  F.  H.  Knowlton). 
U.  S.  Geol.  Surv.,  19th  Ann.  Kept.,  Pt.  II,  pp.  521-946,  pis.  liii-clxxii, 
figs.  117-122,  1899.    Review:  Jour,  of  Geol.,  vol.  vii,  pp.  814-815,  1899. 
Beviews  literature  on  the  Black  Hills,  gives  a  historical  sketch  of  the 
discovery  of  the  fossils  and  numerous  sections  of  the  strata  and  descrip- 
tions of  the  fossils. 

Digitized  by  CjOOQ IC 


]  PALEONTOLOGY,  PETBOLOOY,  AND  MINEBALOGY,  1899.    79 

691  Ward  (Lester  F.).     Descriptions  of  the  species  of  Cycadeoidea 

or  fossil  Cycadean  trunks  thus  far  determined  from  the 
Lower  Cretaceous  rim  of  the  Black  Hills. 
IT.  8.  Nat.  Mus.,  Proc,  xxi,  pp.  195-229, 1899.     Publiahed  in  1898. 

692  Warran  (C.  H.),  Penfield  (S.  L.)  and.     Some  new  minerals  from 

the  zinc  mines  at  Franklin,  N.  J.,  and  note  concerning  the 
chemical  composition  of  ganomalite. 
See  Penfield  (S.  L.)  and  Warren  (C.  H.),  No.  522. 

693 Chemical  composition  of  parisite  and  a  new  occurrence 

of  it  in  Ravalli  Co.,  Montana. 
See  Penfield  (S.  L.)  and  Warren  (C.  H.),  No.  621. 

694  WaBhington  (Henry  S.).     The  petrographical  province  of  Essex 
County,  Massachusetts,  II. 
Jour,  of  Geol.,  vol.  vii,  pp.  53-64, 1899. 

Describes  the  megascopic,  microscopic,  and  chemical  characters  of 
essexite,  diorite,  and  gabbro. 

696 The  petrographical  province  of  Essex  County,  Massachu- 
setts, in. 

Jour,  of  Geol.,  vol.  vii,  pp.  105-121, 1899. 

Describes  the  x)etrographic  and  chemical  character  of  aplite,  quartz- 
syenite-porphyry,  paisanite,  sdlvsbergite,  tinguaite,  and  dike  rocks. 

696  The  petrographical  province  of  Essex  County,  Massachusetts, 

IV. 

Jour,  of  Geol.,  vol.  vii,  pp.  284-294,  1899. 

Describes  petrographic  and  chemical  character  of  camptonite,  diabase, 
rhyolite,  and  keratophyr. 

697  Petrographical  province  of  Essex  County,  Massachusetts,  V. 

(General  discussion  and  conclusion.) 

Jour,  of  Geol.,  vol.  vii, pp.  463-482,  pi,  vi,  1899.  Review:  Am.  Geol,, 
vol.  xxiv,  pp.  255-257, 1899. 

Gives  a  general  sommary  of  previous  papers. 

698  WatBon  (Thomas  L.).     Some  notes  on  the  lakes  and  valleys  of 

the  Upper  Nugsuak  Peninsula,  North  Greenland. 

Jour,  of  Geol.,  vol.  vii,  pp.  655-666, 3  figs.,  1899. 

Describes  physiographic  features  of  the  region  and  the  occorrenoe  and 
origin  of  the  lake. 

699  Some  further  notes  on  the  weathering  of  diabase  in  the  vicin- 

ity of  Chatham,  Virginia. 

Am.  Geol.,  vol.  xxiv,  pp.  365-369, 1899. 

Discusses  the  evidences  of  the  cause  of  the  considerable  loss  of  alu- 
mina in  the  change  from  fresh  to  decomposed  diabase.  Includes  many 
chemical  analyses. 

700  WattB  (W.  L.).     Notes  on  the  oil-yielding  formations  of  Califor- 

nia. 

Mm.  and  Sci.  Press,  vol.  Ixxix,  pp.  144-146  (l^^igp^f,^^.' 172-173  (3 
figs. },  1899.    Describes  character  and  occurrence. 
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701  Weed  (Walter  Harvey).     Fort  Benton  folio,  Montana. 

U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  folio  No.  55, 1899. 

Describee  the  general  geologic  features  and  the  occurrence  an<] 
ter  of  the  Archean,  Cambrian,  Silurian,  Devonian,  Oarbonifero 
triaa.  Cretaceous,  Pleistocene,  and  igneous  rocks.  Discusses  the 
history  of  the  region,  and  describes  the  occurrence  of  coal,  g 
silver.     Includes  topographic  maps  and  columnar  sections. 

702  Little  Belt  Mountains  folio,  Montana. 

U.  8.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  foUo  No.  56, 1899. 

Describes  the  physiography,  the  occurrence,  and  characte 
Archean,  Algonkian,  Cambrian,  Silurian,  Devonian,  Carboi 
Juratrias,  Cretaceous,  metamorphic,  and  igneous  rocks,  the 
geologic  relations  and  history  of  the  region,  and  the  occurrence 
silver,  and  sapphires.  Includes  tox)ographic  and  geologic  m 
columnar  sections. 

703  Geology  of  the  southern  end  of  the  Snowy  Range  [1 

stone  National  Park]. 
U.  S.  Geol.  Surv.,  Mon.  XXXII,  Pt  II,  pp.  203-214,  pi.  xx\4, 18 
Describes  the  general  physiographic  and   geologic  features 

region. 

704  Granite  rocks  of  Butte,  Montana,  and  vicinity. 

Jour,  of  Geol.,  vol.  vii,  pp.  737-750, 1899. 
Describes  occurrence  and  petographic  and  chemical  charactei 
granitic  rocks. 

705  Laccoliths  and  bysmaliths. 

Abstract:  Science,  new  ser.,  vol.  x,  pp.  25-26, 1899. 

706  Iddings  (J.  and. P.)      Descriptive  geology  of  the  nc 

end  of  the  Teton  Bange  [Yellowstone  National  Park 
See  Iddings  (J.  P. )  and  Weed  ( W.  H. ).    No.  855. 


'  707 Descriptive  geology  of  the  Grallatin  Mountain 

1 1  _  lowstone  National  Park]. 

See  Iddings  (J.  P. )  and  Weed  ( W.  H. ).    No.  354. 

708  Weeks  (Fred  Boughton).     Bibliography  and  index  of  gi 
paleontology,  petrology,  and  mineralogy  for  1898. 

U.  S.  Geol.  Surv.,  Bull.,  No.  162,  163  pp.,  1899. 
Contains  list  of  titles  of  papers  arranged  alphabetically  by 
names  and  a  subject  index. 

709  The  duplication  of  geologic  formation  names. 

Jour,  of  Geol.,    vol.  vii,  pp.  297-299;   Am.    Geol.,    vol.  x 

266-267;  Science,  new  ser.,  vol.  ix,  pp.  625-626, 1899. 

Gives  reference  to  literature  showing  the  duplication  of  loi 
lished  names  in  recent  publications. 

710  [A  reconnaissance  in  Jackson  Basin,  northwest  Wye 

Abstract:  Science,  new  ser.,  vol.  ix,  p.  454  (J  p.),  1899. 
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ir  (Stuart).  Kinderbook  faunal  studien,  I.  The  fauna  of  the 
Vermicular  sandstone  at  Northview,  Webster  County, 
Missouri. 

St  Louis  Acad.  ScL,  Trans.,  vol.  ix,  No.  2,  pp.  9-51,  pis.  ii-vi,  1899. 

Describes  the  occarrence  of  the  formation  and  the  character  of  the 
fossils  collected. 

Review  of  ''Fossil  MedussB,"  by  C.  D.  Walcott.] 
Jour,  of  Geol.,  vol.  vii,  p.  99, 1899. 

Review  of  "Fifteenth  Annual  Report  of  the  State  Geolo- 
gist [New  York]  for  the  year  1895,  vol.  i."] 
Jour,  of  Geol.,  vol.  vii,  pp.  209-213, 1899. 

i  peculiar  Devonian  deposit  in  northeastern  Illinois. 
Jour,  of  Geol.,  vol.  vii,  pp.  483-488, 3  figs.,  1899. 
Describes  occurrence  of  a  Devonian  fauna  in  crevices  of  Niagara  strata. 

i  century  of  progress  in  Paleontology. 

Jour,  of  Geol.,  vol.  vii,  pp.  496-508,  1899. 

Gives  a  general  historical  sketch  of  the  development  of  the  science  of 
Paleontology. 

Review  of  "The  Paleozoic  reticulate  sponges  constituting 
the  family  DictyospongidsB,"  by  James  Hall  and  J.  M. 
Clarke.] 
Jour,  of  Geol.,  vol.  vii,  pp.  717-718, 1899. 

gate  (Lewis  G.).     A  granite-gneiss  in  central  Connecticut. 

Jour,  of  Geol.,  vol.  vii,  pp.  638-654, 4  figs.,  1899. 

Describes  occurrence,  ttie  associated  rocks,  and  its  megascopic  and 
microscopic  characters. 

iler  (William  Morton).     George  Baur's  life  and  writings. 
Am.  Nat,  vol.  xxxiii,  pp.  15-30, 1899. 
Gives  a  sketch  of  his  life  and  list  of  his  publications. 

9  (David).  Report  on  fossil  plants  from  the  McAlester  coal 
field,  Indian  Territory,  collected  by  Messrs.  Taff  and  Rich- 
ardson in  1897. 

U.  S.  Geol.  Surv.,  19th  Ann.  Rept.,  Pt.  Ill,  pp.  467-534,  pis.  Ixvii-lxviii, 
1899. 

Describes  the  geographic  distribution  of  the  fossil  plants  and  their 
occurrence  in  the  coal  beds,  and  compares  these  floras  with  those  from 
the  coal  field  of  Arkansas.  Includes  descriptions  of  the  species  col- 
lected. 

Fossil  flora  of  the  Lower  Coal  Measures  of  Missouri. 

U. 8.  Geol.  Surv.,  Mon.  XXXVII,  467  pp.,  73  pis.,  1899. 

Describes  the  stratigraphy  of  the  plant-bearing  beds,  the  chanu^ters 
of  the  fossils  collected  and  the  relations  of  the  faunas. 

[Review  of    "Fossil  plants,  for  students   of  botany  and 
geology,"  by  A.  C.  Seward.] 
Am.  Geol.,  vol.  xxiii,  pp.  195-197, 1899.  /^  ^^^  <^  ^ 
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722  "White  (I.  C).     Petroleum  and  natural  gas  [West  Virgin 
West.  Va.  Geo!.  Surv.,  vol.  i,  pp.  123-378,  18d9.    Review:  A 
vol.  xxiii,  pp.  387-389, 1899. 

Gives  a  historical  sketch  of  the  subject  and  describes  the  c 
of  petroleum  and  natural  gas,  including  sections  of  many  well 

723 Origin  of  grahamite. 

Geol.  Soc.  Am.,  Bull.,  vol.x,  pp.  277-284,  pi.  xxix,  1899. 
Am.  Geol.,   vol.  xxiii,  p.  101   (lp.)»  vol.   xxiv,   pp.  253-254 
new  ser.,  vol.  ix,  p.  138  (i  p.)>  1899. 

Describes  occurrence  and  origin. 

724  White  (Theodore  G.).     Faunas  of    Upper  Ordovician 

Champlain  Valley. 

Abstracts:  Am.  Geol.,  vol.  xxiii,  p.  96  (J  p.);  Science,  new 
ix,  p.  102  (}p.),  1899. 

725  Wliiteaves  (J.  F.).     Postscript  to  "A  description  of  ne 

and  species  of  Cystideans  from  the  Trenton  lime 

Ottawa." 

Can.  Rec.  Sci.,  vol.  vii,  pp.  395-396,  1898. 
Proposes  generic  name  Steganoblastus  for  that  of  Astrocysi 
densis. 

726  On  some  remains  of  a  sepia-like  cuttlefish  from  1 

taceous  rocks  of  the  South  Saskatchewan. 
Can.  Rec.  Sci.,  vol.  vii,  pp.  459-461,  pi.  ii,  1898. 
Describes  Actinosepia  canadensis  n.  gen.  et.  sp. 

-  Note  on  a  fish  tooth  from  the  Upper  Arisaig  series 
Scotia. 

Can.  Rec.  Sci.,  vol.  vii,  pp.  461-462, 1  fig.,  1898. 

-  A  recent   discovery  of   rocks  of   the  age  of  the 
formation  at  Akpatok  Island,  Ungava  Bay,  Ungj 

Am.  Jour.  Sci.,  4th  ser.,  vol.  vii,  pp.  433-434,  1899. 
Gives  a  list  of  the  fossils  collected  and  discusses  their  relat 
fauna  of  the  Manitoba. 

-  The  Devonian  system  in  Canada. 

Am.  Assoc.  Adv.  Sci.,  Proc,  vol.  xlviii,  pp.  193-233;  Am.  < 
xxiv,  pp.  210-240;  Science,  new  ser.,  vol.  x,  pp.  402-412,  430- 

Gives  a  historical  sketch  of  the  study  of  Devonian  strata 
in  the  several  provinces  of  Canada. 

730  WTiitfield  (R.  P.).     Assisted  by  E.  O.  Hovey.     Catalogi 

type  figured  specimens  in  the  Paleontological  c 
of    the  geological  department,    American   Muj 
Natural  History. 
Am.  Mus.  Nat.  Hist.,  Bull.,  vol.  xi,  pp.  74-188,  1899. 

731  VnUttle  (Charles  L.).     The  building  and  road  stones  oi 

chusetts. 

The  Mineral  Industry  for  1898,  vol.  vii,  pp.  637-642,  1899. 

Describes  character  and  occurrence  of  granite,  sandstone, 
building  stones.  Digitized  by  x^^^^  is^ 
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tie  (Charles  L.)    The  Buffalo  Hump  Mining  Camp,  Idaho. 
Eng.and  Min.  Jour.,  vol.  Ixviii,  pp.  216-216,  1899. 
Describes  general  geologic  structure  of  the  region. 

uid  (G.  R.).  A  study  of  some  American  fossil  cycads,  Part 
I.     The  male  flower  Cycadeoidea. 

Am.  Jour.  Sci.,  4th  ser.,  vol.  vii,  pp.  219-226,  2  figs.,  pis.  ii-iv,  1899. 

Discusses  age  of  the  cycad-bearing  beds  and  describes  Cycadeoides 
ingens  Ward.     Includes  references  to  literature. 

i  study  of  some  American  fossil  cycads,  Part  II.     The  leaf 
structure  of  Cycadeoidea. 
Am.  Jour.  Sri.,  4th  ser.,  vol.  vii,  pp.  305-308,  pi.  vii,  1899. 

i  study  of  some  American  fossil  cycads.     Part  HI.     The 
female  fructification  of  Cycadeoidea. 
Am.  Jour.  Sci.,  4th  ser.,  vol.  vii,  pp.  383-391,  pis.  viii-x,  20  figs.,  1899. 

rhe  terminology  of  vei-tebml  centra. 

Am.  Jour.  Sci.,  4th  ser.,  vol.  viii.  pp.  163-164,  1899. 
Gives  a  table  of  nomenclature  of  vertebra*. 

Jycadean  Monoecism. 

Am.  Jour. Sci.,  4th.  ser.,  vol.  viii, p.  164  (J  p.),  1899. 

OX  (Walter  D.).     A  certain  type  of  lake  formation  in  the 
Canadian  Rocky  Mountains. 
Jour,  of  Geol.,  vol.  vii,  pp.  247-260,  pi.  ii,  6  figs.,  1899. 
Describes  glacial  phenomena  in  Rocky  Mountains  of  British  Columbia. 

ams  (H.  S.).  [Review  of  '* Maryland  Geological  Survey, 
vol.  i;"  "The  Lower  Cretaceous  Gryphseas  of  the  Texas 
region,"  by  R.  T.  Hill  and  T.  Wayland  Vaughan;  "BibUo- 
graphic  Index  of  North  American  Carboniferous  inverte- 
brates," by  Stuart  Weller;  "Contributions  to  the  Tertiary 
fauna  of  Florida,"  by  W.  H.  Dall;  "Contributions  to  Cana- 
dian paleontology,"  by  J.  F.  Whiteaves;  "Geological  Sur- 
vey of  Canada,  vol.  ix;"  and  "Report  on  the  Doobaunt, 
Kogan,  and  Ferguson  rivers  and  the  northwest  coast  of 
Hudson  Bay,"  etc.,  by  J.  B.  Tyrrell.] 
Am.  Jour.  Sci.,  4th  ser.,  vol.  vii,  pp.  69-72,  1899. 

[Review  of  "New  facts  regarding  Devonian  fishes.  Den- 
tition of  Devonian  Ptyctodontidea;"  "Some  new  points  in 
Dinichthyid  osteology,"  by  C.  R.  Eastman;  "Geological 
sketch  of  San  Clemente  Island,"  by  W.  S.  T.  Smith;  "Geol- 
ogy of  Exiwards  Plateau  and  Rio  Grande  Plain,"  etc.,  by 
R.  T.  Hill  and  T.  W.  Vaughan,  "South  Dakota  Geological 
Survey  Bulletin  No.  2."] 
Am.  Jour.  Sci.,  4th  ser.,  vol.  vii,  pp.  314-316,  1899. 
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741  Williams  (H.  S.).     Occurrence  of  Paleotrochis  in  volcani 

in  Mexico. 

Am.  Jour.  Sci., 4th  ser.,  vol.  vii, pp.  335-336, 1899.    Review:  A 
vol.  xxiv,  p.  181  (i  p.),  1899. 

Describes  material  showing  the  origin  of  Paleotrochia. 

742  [Review  of  *'The  age  of  the  Franklin  white  limes 

Sussex  County,  New  Jersey,"  by  J.  E.  Wolff  and 
Brooks;  *'The  development  of  Lytoceras  and  Phyllc 
by  J.  P.  Smith.] 
Am.  Jour.  Sci.,  4th  ser.,  vol.  vii,  pp.  397-398,  1899. 

743 Devonian  interval  in  northern  Arkansas. 

Am.  Jour.  Sci.,  4th  ser.,  vol.  viii,  pp.  139-152,  1899. 
Describes  the  JEauna  of  a  number  of  sections  and  the  character 
tions  of  the  Devonian  rocks  of  the  region. 

744  Willis  (Bailey).    The  new  Maryland  Geological  SuiTey. 

Science,  new  ser.,  vol.  ix,  pp.  252-256,  1899. 
Reviews  vol.  i  of  the  Maryland  Geological  Survey. 

745  Work  of  the  U.  S.  Geological  Survey. 

Science,  new  ser.,  vol.  x,  pp.  203-213,  1899. 

746 and  Smith  (George  Otis).    Tacoma  folio,  Washingto: 

U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  foHo  No.  54,  1899. 

Describes  the  general  physiographic  and  geologic  relations, 

history,  the  occurrence  and  character  of  the  Tertiary  and  Pl< 

deposits  and  eruptive  rocks,  and  the  occurrence  of  coal.    Inclac 

graphic  and  geologic  maps  and  structural  and  columnar  section 

747  Williston  (S.  W.).     Some  additional  characters  of  the  Moe 

Kan.  Univ.  Quart.,  vol.  viii,  pp.  39-41,  pi.  xii,  1899. 
Describes  characters  of  Platecarpus. 

748  A  new  genus  of  fishes  from  the  Niobrara  Cretaceous. 

Kan.  Univ.  Quart,  vol.  viii,  pp.  113-115,  pi.  xxvi,  1899. 

749 A  new  species  of  Sagenodus  from  the  Kansas  Coal  Me 

Kan.  Univ.  Quart.,  vol.  viii,  pp.  175-181,  pis.  xxviii,  xxxv 

1899. 
Gives  a  list  of  the  species  of  this  genus  and  describee  Sagenodi 

nus  n.  sp. 

750 Notes  on  the  coraco-scapula  of  Eryops  Cope. 

Kan.  Univ.  Quart,  vol.  viii,  pp.  185-186,  pis.  xxvii-xxx,  18$ 
Describes  material  from  the  Red  beds  of  Indian  Territory. 

761  [Review  of  *'  West  Virginia  Geological  Survey,  vol.  i 

Jour,  of  Geol.,  vol.  vii,  pp.  426-427,  1899. 

762  Prof.  Benjamin  F.  Mudge. 

Am.  Geol.,  vol.  xxiii,  pp.  339-345,  pi.  xii,  1899. 
Gives  a  sketch  of  his  life  and  list  of  his  publications. 
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753  WiUiston  (S.  W.)    The  Bed  beds  of  Kansas. 

Science,  new  ser.,  vol.  iz,  p.  221  (}  p.)>  1899. 
Diflcaases  the  Pennian  age  of  these  beds. 

754  "Wilbnott  (A.  B.),  Coleman  (A.  P.)  and.    Michipicoton  iron  range. 

See  Coleman  (A.  P.)  and  Willmott  (A.  B.),  No.  112. 

755  "Wilson  (Herbert  M.).  Water  resources  of  Puerto  Bico. 

U.  S.  Geol.  Surv.,  Water-Supply  Paper  No.  32,  48  pp.,  17  pis.,  10  figs., 


Describes  the  water  resources  and  physiography  of  the  island. 

756  WtncheU  (Newton  H.).  Preface  [toFinalBept.,  vol.  iv,  Minnesota 
Geological  and  Natural  History  Survey,  pp.  xiii-xx,  1899]. 
Gives  an  ontline  of  a  portion  of  the  nomendatore  of  geologic  forma- 
tions employed  in  this  publication. 

767 The  geology  of  Oarlton  County  [Minnesota]. 

Minn.  Geol.  and  Nat  Hist  Surv.,  Final  Bept,  vol.  iv,  pp.  1-24,  pL 
Ivi,  A-B,  1899. 

Describes  the  physiographic  features  and  character  and  occorrenoe  of 
the  Archean  and  C^brian  rocks. 

768 The  geology  of  the  southern  portion  of  St.  Louis  County 

[Minnesota]. 

Minn.  Geol.  and  Nat  Hist  Surv.,  Final  Rept,  vol.  iv,  pp.  212-221,  pi. 
Ixvi,  and  P-Q,  FF-GG,  1899. 
Describes  occurrence  of  Archean  rocks  and  glacial  deposits. 

759 The  geology  of  the  northern  portion  of  St.  Louis  County 

[Minnesota]. 

Minn.  Geol.  and  Nat  Hist.  Surv.,  final  Bept,  vol.  iv,  pp.  222-265, 
pi.  Ixvii,  and  Br-W,  figs.  22-37,  1899. 

Describes  the  character  and  occurrence  of  the  Archean  rocks  and 
glacial  deposits. 

760 The  geology  of  Lake  County  [Minnesota]. 

Minn.  Geol.  and  Nat.  Hist  Surv.,  Final  Bept,  vol.  iv,  pp.  266-^12, 
pis.  bcviii,  X-Z,  AA-EE,  figs.  38-^,  1899. 

Describes  the  physiographic  features  and  the  character  and  occurrence 
of  Archean  rocks,  Cambrian  sediments  and  igneous  intrusions,  and 
glacial  history  of  the  region. 

7^1 The  geology  of  the  Hibbing  plate  of  the  Mesabi  Iron  Bange 

[Minnesota]. 

Minn.  Geol.  and  Nat  Hist  Surv.,  Final  Bept,  vol.  iv,  pp.  368-^64, 
pi.  Ixxiii,  1899. 

Describes  the  oocurrenoe  and  character  of  the  rocks  associated  with 
the  iron  ores. 

762 The  geology  of  the  Mountain  Iron  plate  of  the  Mesabi  Iron 

Bange  [Minnesota]. 

Minn.  Geol.  and  Nat  Hist  Surv.,  Final  Bept,  vol.  iv,  pp.  365-369, 
pi.  Ixxiv,  fig.  62,  1899. 

Describes  the  occurrence  and  character  of  the  Cambrian  rocks  and 
occurrence  of  iron  ores. 
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763  "V^inchell  (Newton  H.).  The  geology  of  the  Virginia  plat< 
Mesabi  Iron  Range  [Minnesota]. 

Minn.  Geol.  and  Nat.  Hist.  Surv.,  Final  Kept.,  vol.  iv,  pp. 
pi.  Ixxv,  1899. 

Describes  the  character  and  occurrence  of  the  Archean,  Oamb 
Cretaceous  rocks  and  iron  ores  of  the  region. 

764 The  geology  of  the  Partridge  River  plate  of  the 

Iron  Range  [Minnesota]. 

Minn.  Greol.  and  Nat  Hist  Surv.,  Final  Bept,  vol.  iv,  pp. 
pi.  Ixxvi,  1899. 

Describes  the  character  and  occurrence  of  the  Archean  and  C 
rocks  of  the  region. 

766  The  geology  of  the  Dunka  River  plate  of  the  Mesa 

Range  [Minnesota]. 

Minn.  Geol.  and  Nat  Hist.  Surv.,  Final  Bept,  vol.  iv,  pp. 
pi.  Ixxvii,  1899. 
Describes  the  occurrence  of  the  Archean  and  Cambrian  rock 

766 The  geology  of  the  Pigeon  Point  plate  [Minnesota]. 

Minn.  Geol.  and  Nat  Hist.  Surv.,  Final  Rept,  vol.  iv,  pp. 
pi.  Ixxxv,  and  00,  figs.  91-100,  1899. 

Describes  the  physiography  and  character  and  occurrence  of  t 
brian  strata. 

767 The  geology  of  the  Vermilion  Lake  plate  [Minnesota 

Minn.  Geol.  and  Nat.  Hist  Surv.,  Final  Rept,  vol.  iv,  pp. 

pi.  Ixxxvi,  and  QQ-UU,  WW,  figs.  101-105,  1899. 
Describes  the  physiography  and  the  character  and  occarren< 

Archean  and  iron-bearing  rocks. 

768 The  geology  of  the  Carlton  plate  [Minnesota], 

Minn.  Geol.  and  Nat.  Hist  Surv.,  Final  Rept,  vol.  iv,  pp. 

pi.  Ixxxvi,  and  XX-ZZ,  figs.  106-107,  1899. 
Describes  the  geology  of  the  region  and  discusses  the  age  and 

of  the  Thomson  slates. 

769 The  geology  of  the  Duluth  plate  [Minnesota]. 

Minn.   Geol.  and  Nat  Hist.  Surv.,  Final  Rept,  pp.   566- 
Lxxxviii,  figs.  108-110,  1899. 
Describes  the  character  and  occurrence  of  the  Cambrian  rocl 

770 List  of  rock  samples,  with  annotations,  collected  bj 

Winchell,  in  1896,  1897,  and  1898. 
Minn.  Geol.  and  Nat  Hist  Surv.,  24th  Ann.  Rept,  pp.  1-84 

771  Thalite  and  bowlingite  from  the  north  shore  of  Lab 

rior. 

Am.  Geol.,  vol.  xxiii,  pp.  41-44,  1899. 

Describes  microscopic  and  chemical  characters  of  the  materia 

772  Chlorastrolite  and  zonochlorite  from  Isle  Royale  [Mic 

Am.  Geol.,  vol.  xxiii,  pp.  116-118,  1899. 
Describes  characters  and  material.  ^  t 
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tiell  (Newton  H.).  Common  zeolites  of  the  Minntisota 
shore  of  Lake  Superior. 

Am.  Geol.,  vol.  xxiii,  pp.  17^177,  1899. 

Describes  the  characters  of  stilbite,  heulandite,  laumontite,  ano  moeo- 
type. 

'he  optical  characters  of  jacksonite. 
Am.  Geol.,  vol.  xxiii,  pp.  250-251,  1899. 
Describes  the  microscopic  and  chemical  character  of  the  material, 

Jeview  of  *' Rivers  of  North  America;  a  reading  lesson  for 
students  of  geography  and  geology,"  by  Israel  C.  RusselL] 
Am.  Geol.,  vol.  xxiii,  pp.  261-262,  1899. 

.dularia  and  other  secondary  minerals  of  the  copper -bearing 
rocks. 

Am.  Geol.,  vol.  xxiii,  pp.  317-318,  1899. 

Describes  crystallography  and  chemical  characters  of  adularia  and 
v^ollastonite. 

Eleview  of  "Report  on  the  boundaiy  between  the  Potsdam 
and  pre-Cambrian  rocks  north  of  the  Adirondack?^*'  and 
"Augite-syenite  gneiss  near  Loon  Lake,  New  York.^^] 
Am.  Geol.,  vol.  xxiii,  p.  330,  1899. 

ieview  of  "The  characters  of  crystals :   an  introduction  to 
physical  crystallography,"  by  Alfred  J.  Moses.] 
Am.  Geol.,  vol.  xxui,  p.  389  (i  p.),  1899. 

leview  of  "Minerals  in  rock  sections;  the  practical  methods 
of  identifying  minerals  in  rock  sections  with  the  microscope; 
especially  arranged  for  students  in  technical  and  ucieotific 
schools,"  by  L.  M.  Luquer.] 
Am.  Geol.,  vol.  xxiv,  pp.  120-121,  1899. 

iiell  (H.  V.)  and  Grant  (U.  S.).  Preliminary  report  on  the 
Bainy  Lake  gold  region.     [Minnesota.] 

Minn.  Geol.  and  Nat.  Hist.  Surv.,  Fmal  Kept,  vol.  iv,  pp.  192--2U, 
pis.  N-0,  1899. 

Describes  the  character  and  occurrence  of  the  Archean  rocka  ani]  j;la- 
cial  deposits  and  the  occurrence  of  gold  ores  in  the  region. 

r  (F.  M.).  Observations  on  the  geology  of  Steiimboat 
Springs,  Colorado. 

Iowa  Acad.  Sci.,  Proc.,  vol.  vi,  pp.  93-98,  1899. 

Describes  the  general  geologic  features  of  the  region. 

(John  E.).  On  hardystonite,  a  new  calcium  zinc  silicate 
from  Franklin  Furnace,  New  Jersey. 

Am.  Acad.  Arts  and  Sci. ,  Proc. ,  vol.  xxxiv,  pp.  479-481, 1899.  Beview: 
Am.  Geol.,  vol.  xxiii,  p.  329  (J  p.),  1899. 

Describes  its  chemical  and  physical  characters. 
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Occurrenceof  quicksilver,  Colquhoun,  No.  lia. 
Ore-bearing  schists  of  Cape  Breton,  Woodman, 

No.  786. 
Prospecting  for  corundum.  Miller,  No.  487. 
Silver^lead  deposits  of  the  Slocan,  Kendall* 

No.  875. 
Surface  geology  and  auriferous  deposits,  Qoe- 

bec,  Chalmers,  No.  88. 
West  coast  of  Vancouver  Island,  Brewer,  No. 

60. 
West  Kootenay  ore  bodies,  British  ColambiA, 

Brock,  No.  67. 
Windermere  division.  East  Kootenay  district^ 

British  Columbia,  Brewer,  No.  68. 
Cblorado. 
Coal  fields  of  Colorado,  Lakes,  No.  406. 
Elmoro  folio.  Hills,  No.  819. 
Grand  River  coal  field.  Lakes,  No.  410. 
Natural  gas,  Lakes,  No.  404. 
Telluride  quadrangle,  Purington,  No.  588. 
Vein  formation  of  Gilpin  County,  Rlckard, 

No.  548. 
OeorgiCL 
Artesian  well  system  of  Georgia,  MoOslUe, 

No.  451. 
Clays  of  Georgia,  Ladd,  No.  899. 
Corundum  mining.  Ropes,  No.  554. 
Cretaceous  and  associated  clays,  Isdd,  Na 

400. 
Gold  deposits  of  Georgia,  McCallie,  No.  462. 
Idaho. 
Buffalo  Hump  mining  camp,  Whittle,  No.  732. 
Copper  deposits  of ' '  Seven  Devils,"  lindgren. 

No.  487. 
Idaho  gold  field,  Maguire,  No.  458. 
Snake  River  gold  fields,  Maguire,  No.  460. 
JlUnoit. 
Gold-bearing  formations,  Hershey,  No.  80i. 
Illinois  glacial  lobe,  Leverett,  No.  431. 
Indiana. 
Bedford  oolitic  limestone,  Slebentiial,  No.  6tt. 
Coal  deposits  of  Indiana,  Ashley,  No.  17. 
Wells  of  Indiana,  Leverett,  Nos.  432,488 
Indian  Terrilory. 

Albertite-like  asphalt,  Taff,  No.  617. 
Iowa. 
Artesian  wells  of  Belle  Plalne,  Mosnat,  No. 

492. 
Burlington  artesian  well,  Fults,  No.  211. 
Dubuque  lead  and  zinc  mines.  Bain,  No.  28. 
Geology  of  Carroll  County,  Bain,  No.  21. 
Geology  of  Hug^Jg^  ^^HiBfe^g^***.  ^o. 
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eology-— Contlniied. 

tixraed. 

(rf  Muscatine  County,  Udden,  Na  642. 

of  Scott  County,  Norton,  No.  601. 

of  Story  County,  Beyer,  No.  49. 

11  at  Madiflon,  BoshoDff,  No.  77. 
ipositB  of  Barren  County,  Qorby,  No. 

e  of  lola  gas  field,  Orton,  Na  606. 

ereology,  Harris  and  Veatch,  No.  288. 
a  clay  samples,  Ries,  No.  640. 
islands,  Veatch,  No.  074. 

:  and  road  stones  of  Massachvsetts, 

of  eastern  Berkshire  County,  Bmer- 

>.176. 

of  Narragansett  Basin,  Shaler,  Wood- 

andFoer8te,No.662. 

del  Monte,  Ordofies  and  Rangel,No. 

)urces  of  Mexico,  Comely,  No.  114. 

ifichigan,  Holmes,  No.  880. 

puis  iron-bearing  district,  Clements 

ayth,No.l06. 

a  mineral  waters.  Lane,  No.  410. 

sources  of  Michigan,  Lane,  No.  418. 

of  Akeley  Lake  plate.  Grant,  No.  241. 
of  Mountain  Iron  plate,  Winohell, 

of  Mountain  Lake  plate,  Grant,  No. 

of  Virginia  plate.  Winchell,  No.  768. 
ike  gold  region,  Winchell  and  Grant, 


dssance  from  Springfield  into  Arkan- 
bmits.  No.  609. 

iton  foUo,  Weed,  No.  701. 

;lt  Mountains  foUo,  Weed,  No.  702. 

of  Nebraska,  Darton,  Na  180. 
Nebraska,  Barbour,  No.  20. 

sulphur  deposits,  Fulton,  No.  310. 

wells  in  New  Jeney,  Woolman,  No 

ipply  from  wells,  Vermeule,  No.  677. 

rings  and  salt  wells,  Luther,  No.  449. 

talc  in  St.  Lawrence  County,  Neyius, 

\. 

m  and  natural  gas  in  New  York,  Or- 

O.600. 

It  of  New  York  and  Vermont,  Dale, 

l. 

rous  iron  ores  of  Adirondacks,  Kemp, 

». 

oHna. 

un  mining.  Ropes,  No.  664. 


Economic  geologjN-ContinQed. 
NorthDakUa. 

Coal  in  North  Dakota,  Baboock,  No.  18. 
OhUt. 

Jackson  County  coal  mines,  Roy,  Na  66& 

Rock  waters  of  Ohio,  Orton.  No.  604. 
Oregon. 

Coal  of  Newport  mine,  Day,  No.  164. 

Coos  Bay  coal  field,  Diller,  No.  167. 
Panama. 

Gold  deposits  of  Panama,  Hershey,  No.  802. 
Pmntylvania. 

Clays  of  Pennsylvania,  Hopkins,  No.  884. 

Feldspars  and  kaolins,  Hopkins,  No.  886. 
PorioRko. 

Mineral  resources,  Domenech,  No.  102. 

Water  resources  of  Porto  Rico,  Wilson,  No. 
76& 
Tewnntee. 

Standingstone  folio,  Campbell,  No.  80. 

Tennessee  phosphate  fields,  Hayes,  No.  296. 
Utah. 

Geology  of  Tintic  mining  district.  Tower  and 
Smith,  No.  082. 

Old  Telegraph  mine,  Lavagnino,  No.  422. 
VermonL 

Slate  belt  of  New  York  and  Vermont,  Dale, 
No.  184. 
Virffinia. 

Geology  of    Richmond   Basin,   Shaler  and 
Woodworth,  No.  681. 
WasMngtcn. 

Tacoma  folio,  Willis  and  Smith,  No.  746. 
Weat  Virginia. 

Petroleum  and  natural  gas.  White,  No.  722. 
WUconsin. 

Building  and  ornamental  stones,  Buckley, 
No.  78. 
Wyoming. 

Oil  fields  of    Crook    and    Uinta    counties. 
Knight,  No.  890. 
Economic  products  described. 

Asphalt,  Day,  No.  154. 

Asphalt,  Taff,  No.  616. 

Asphaltum,  Cooper,  Nos.  116, 116. 

Asphaltum,  Lakes,  No.  409. 

Artesian  water,  Fults,  No.  211. 

Artesian  well,  Bushong,  No.  77. 

Artesian  wells,  McCallie,  No.  461. 

Artesian  wells,  Matthew  and  Kain,  No.  478. 

Artesian  wells,  Mosnat,  No.  492. 

Artesian  wells,  Vermeule,  No.  677. 

Artesian  wells,  Woolman,  No.  794. 

Building  stone,  Beyer,  No.  49. 

Building  stone,  Buckley,  No.  78. 

Building  stone,  Norton,  No.  6(H. 

Building  stone.  Siebenthal,  No.  585. 

Building  stones.  Whittle,  No.  781. 

Clay,  Bain,  No.  21. 

Clay,  Beyer,  No.  49. 

Clay,  Hopkins,  No.  884. 

Clay,  Ladd,  Nos.  899, 400. 

Clay,  Norton,  No.  601. 

C1ay,Rlee,No.546. 

Coal,  Ashley,  Na  17. 

Coal,Babcock,Nal8. 

Coal,  Bain,  Nos.  21, 24. 


i. 
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Economic  geology — Ck>ntinaed. 
Economic  products  described— Continued. 
Coal,  Beyer,  No.  49. 
Coal,  Campbell,  No.  80. 
Coal,  Dawson,  No.  148. 
Coal,  Day,  No.  154. 
Coal,Dmer,No.l57. 
Coa1,Eldridge,No.l70. 
Coal,  Eldridge  and  Muldrow,  No.  172. 
Coal.  Gresley,  No.  261. 
Coal,  Hills,  No.  819. 
Coal,  Holmes,  No.  830. 
Coal,  Lakes,  No.  408. 
Coal,  Mendenhall,  Nos.  475, 477. 
Coal,  Norton,  No.  501. 
Coal,  Roy,  No.  555. 

Coal,  Shaler  and  Woodworth,  No.  581. 
Coal,  Shaler,  Wood  worth,  and  FoerBte,No.582. 
Coal,Taflf,No.616. 
Coal,  Weed,  No.  701. 
Coal,  WUlis  and  Smith,  No.  746. 
Copper,  Coleman,  No.  111. 
Copper,  Ldndgren,  No.  437. 
Copper,  Peters  and  Brooks,  No.  524. 
Copper,  Schrader,  No.  570. 
Corundum,  Blue,  Nos.  54, 55. 
Corundum,  Gibeon,  No.  216. 
Corundum,  Hunt,  No.  344. 
Corundum,  MUler,  Nos.  486, 487, 488. 
Corundum,  Ropes,  No.  554. 
Feldspar,  Hopkins,  Nos.  385, 887. 
Qold,  Barlow,  No.  32. 
Gold,  Barnard,  No.  35. 
Qold,  Bow,  No.  57. 
Gold,  Brock,  No.  67. 
Gold,  Brook,  No.  68. 
Qold,  Brooks,  No.  69. 
Qold,  Chalmers,  No.  88. 
Gold,  Comely,  No.  114. 
Qold,  Eldridge,  No.  170. 
Gold.  Eldridge  and  MuldTow,No.l72. 
Qold,  Faribault,  No.  182. 
Gold,  Fowler,  No.  194. 
Qold,Hellprin,No.299. 
Gold,  Herahey ,  Nos.  801, 304, 806. 
Gold,  Heydon,  No.  807. 
Qold,  Lavagnino,  No.  422. 
Gold,Ludloflf,No.447. 
Gold,McCame,No.462. 
Gold,  Mclnnes,  No.  456. 
Qold,  Magulre,  Nos.  458, 459. 
Gold,  Mendenhall,  Nob.  475, 477. 
Qold,  Nordenskjold,  No.  499. 
Gold,  Peters  and  Brooks,  No.  624, 
Gold,  Purington,  No.  538. 
Gold,  Rickard,  No.  548. 
Gold,  Schrader,  No.  570. 
Gold,8purr,No.599. 
Gold,  Spurr  and  Post,  No.  601. 
Gold,  Stone.  No.  615. 
Gold,  Tower  and  Smith,  No.  682. 
Gold,  Weed,  Nos.  701, 702. 
Gold,  Winchell  and  Grant,  No.  780. 
Gold,  Woodman,  No.  784. 
Grahamite,  White,  No.  728. 
Httbnerite,  Blake.  No.  62. 
Iron,  Castleman,  No.  88. 


Economic  geology— Oontinned. 
Economic  products  desertbedr-Coxktinuec 

Iron,  Clements  and  Smyth,  No.  106. 

Iron,  Coleman  and  WiUmot,  Na  112. 

Iron,  Grant,  No.  241. 

Iron,  tit&nif erouB,  Kemp,  No.  870. 

Iron,  Mclnnes,  No.  466. 

Iron,  Winchell,  Nos.  762, 763. 

Kaolin,  Hopkins,  Nos.  885, 886. 

Lead,  Bain,  No.  23. 

Lead,  Kendall,  No.  375. 

Mica,FuUer,No.l97. 

Mica,  Holmes,  No.  SSL 

Mineral  waters.  Lane,  No.  419. 

Natural  gas.  Lakes,  No.  404. 

Natural  gas,  Orton,  No.  506. 

Natural  gas.  White,  No.  722. 

OU,  Knight,  No.  390. 

Oil,  Orton,  No.  505. 

Oil,  Watts,  No.  700. 

Onyx,  Gorby ,  No.  227. 

Petroleum,  Cooper,  Nos.  115, 116. 

Petroleum,  Fairbanks,  No.  179. 

Petroleum,  Orton,  No.  606. 

Petroleum,  White,  No.  722. 

Phosphate,  Hayes,  No.  296. 

PyrrhoUte,  Niool,  No.  498. 

Quicksilver,  Colquhoun,  No.  US, 

Salt,  Luther,  No.  449. 

Salt,Veatch,No.674. 

Sapphire,  Weed,  No.  702. 

Silver,  Barlow,  No.  32. 

Silver,  Brock,  No.  67. 

Silver,  Fowler,  No.  194. 

Silver,  Grant,  No.  244. 

Silver,  Lavagnino,  No.  422. 

Silver,  Kendall,  No.  875. 

Silver,  native,  Kuns,  No.  896. 

Silver,  Purington,  No.  588. 

Silver,  Rickard,  No.  548. 

Silver.  Tower  and  Smith.  No.  682. 

Silver,  Weed,  Nos.  701,  702. 

Sodium  carbonate,  Knapp,  No.  386. 

Sulphur,  Fulton,  No.  210. 

Talc,  Nevius,  No.  496. 

Titanlf  erous  magnetite,  Kemp,  No.  8^ 

Water  supply.  Bain,  No.  21. 

Water  supply.  Barbour,  No.  29. 

Water  supply,  Darton,  No.  139. 

Water  supply.  Lane,  No.  418. 

Water  supply,  Leverett,  Nos.  4S1, 432, 

Water  supply.  Orton,  No.  504. 

Water  supply,  Wilson,  No.  756. 

Wolframite,  Blake,  No.  53. 

Zinc,  Bain,  No.  23. 

Zinc,  Schmltx,  No.  569. 
Florida. 

New  Pliocene  Polygyra,  Johnson,  No 
Geologic  formations  described. 

Absarokite  group,  Hague,  No.  268. 

Acadian,  Clarke  and  Schuchert,  No. : 

Admiralty  till,  Willis  and  Smith,  No, 

Ajibik  quartzite.  Van  Hise,  No.  669. 

Altamont  moraine,  Todd,  No.  624. 

Animikie,  Grant,  Nos.  234,  238,  240,  24 

Animikie,  Mclnnes,  No.  456. 

Animikie.  Winchell,  Nos.  760.  768, 764, 
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nations  described— Continued. 
Norton,  No.  601. 
formaUon,  Hills,  No.  319. 
\l  shales,  8haler,  Woodworth,  and 
No.  682. 

nation,  DiUer,  No.  167. 
formation,  Darton,  No.  189. 
chists,    Shaler,   Woodworth,    and 
No.  582. 

ihale,  Eeyes,  No.  878. 
thale,  Prosser,  No.  536. 
urns  beds.  Marsh,  No.  468. 
sandstone,  Shaler,  Woodworth,  and 
No.  682. 

rrane,  Waloott,  No.  681. 
[ill,  813. 
Hill,  No.  818. 

rmation,  Weed,  Noe.  701, 702. 
rphyry,  Weed,  Noe.  701,  702. 
Q  clays.  Fuller,  No,  196. 
in  lake  granite,  Winchell,  No.  700. 
nestone,  Clarke  and  Schuchert,  No. 

leries.  Turner  and  Kansome,  No.  688. 
town  limestone,  Clarke  and  Bchu- 

0.  101. 

ition.  Weed,  No.  702. 

rmation,  Darton,  No.  139. 

imestone,  Keyes,  No.  878. 

schist.  Dale,  No.  134. 

ays,  Ward,  No.  600. 

ch  grit.  Dale,  No.  134. 

er  limestone,  Clarke  and  Schuchert, 

,e  series,  Shaler,  Woodworth,  and 

No.  682. 

ton  moraine,  Leverett,  No.  431. 

apUte,Weed,No.704. 

I  shale,  Logan,  No.  439. 

ntain  series,  mil,  No.  313. 

ae,Taff,No.616. 

EUid  formation,  Hill,  No.  818. 

conglomerate,  Hubbard,  No.  848. 

nglomerate  lentil,  Campbell,  No.  80. 

:e  crystalline  schists,  Clements  and 

No.  106. 

ormation,  Hill,  No.  318. 

nation,  Hayes,  No.  296. 

f,  Darton,  No.  139. 

k  beds,  KOmmel,  No.  896. 

1  gravels,  Beyer,  No.  49. 

beds,  Hill,  No.  313. 

nite,Weed,No.704. 

Grant,  No.  234. 

Winchell,  No.  769. 

lavas,  Winchell,  No.  758. 

>ek  formation,  Dawson,  No.  150. 

I  formation.  Turner  and  Ransome, 

Clarke  and  Schuchert,  No.  101. 

;e  formation.  Hill,  No.  813. 

!hert,  Saff ord  and  Schuchert,  No.  669. 

1,  Clarke  and  Schuchert,  No.  101. 
conglomerate,  Eldridge  and  Mul- 

[0.172. 

Q  sandstones.  Ami,  No.  9. 

Ale,  Hills,  No.  819. 


Oeologic  formations  described— Continued. 
Cascade  formation.  Weed,  Noe.  701, 702. 
CasUe  granite.  Weed,  No.  702. 
Catadupa  beds,  Hill,  No.  318. 
Catskill  sandstone,  Clarke  and  Schuchert, 

No.  101. 
Cayugan,  Clarke  and  Schuchert,  No.  101. 
Cedar  Valley  limestone,  Udden,  No.  642. 
Cedar  Valley  stage,  Norton,  No.  601. 
Cerro  Oordo  moraine,  Leverett,  No.  431. 
Chadron  formation,  Darton,  No.  189. 
Champaign  moraine,  Leverett,  No.  48L 
Champlainic,  Clarke  and  Schuchert,  No.  101. 
Chapelton  beds,  Hill,  No.  313. 
Chase  formation,  Prosser,  No.  686. 
Chattanooga  shale,  Campbell,  No.  80. 
Chautauquan,  Clarke  and  Schuchert,  No.  101. 
Chaxy  limestone,  Clarke  and  Schuchert,  No. 

101. 
Chemung,  Luther,  No.  449. 
Chemung  beds,  Clarke  and  Schuchert,  No.  101. 
Cherokee  shales,  Orton,  No.  505. 
Cheshire  quartzite,  Emerson,  No.  176. 
Chesterfield  group,  Shaler  and  Woodworth, 

No.  681. 
Cheyenne  sandstone,  Prosser,  No.  636. 
Chuar  terrane,  Waleott,  No.  681. 
Cincinnatian,  Clarke  and  Schuchert,  No.  lOL 
Clear  Creek  limestone,  Safford  and  Schuchert, 

No.  669. 
ainton,  Gilbert,  No.  217. 
Clinton  beds,  Clarke  and  Schuchert,  No.  lOL 
Clinton  group,  Luther,  No.  449. 
Coaledo  formation,  Diller,  No.  167. 
Coal  Measures,  Beede,  No.  46. 
Coal  Measures,  White,  No.  719. 
Coastal  series.  Hill,  No.  313. 
Coasters  Harbor  Island  arkoee,  Shaler,  Wood- 
worth,  and  Foerste,  No.  582. 
Cobre  formation.  Hill,  No.  313. 
Coeyaman  limestone,  Clarke  and  Schuchert, 

No.  101. 
Coldwater  shales.  Lane,  No.  418. 
Coles  Brook  limestone,  Emerson,  No.  176. 
Colorado  formation,  Weed,  No.  701. 
Conanicut  arkose,  Shaler,  Woodworth,  and 

Foerste,  No.  682. 
Conception  slate,  Waloott,  No.  681. 
Copper  Mountain  greenstone,  Schroder,  Na 

670. 
Cottonwood  limestone,  Keyes,  No.  878. 
Courtland  quartjdte,  Hall,  No.  272. 
Coutchiching,  Grant,  No.  247. 
Coutchiching,  Mclnnes,  No.  456. 
Coutchiching.  Winchell  and  Grant,  No.  780. 
Cranston    beds,    Shaler,    Woodworth,   and 

Foerste,  No.  682. 
Cumberland  quartdte,  Shaler,  Woodworth, 

and  Foerste,  No.  682. 
Dakota,  Bain,  No.  21. 
Dakota  formation,  Cross,  No.  128. 
Dakota  formation.  Weed,  No.  701. 
Dakota  sandstone,  Darton,  No.  189. 
Dakota  sandstone,  HUls,  No.  319. 
Dakota  sandstone,  Ward,  No.  690. 
Davenport  beds,  Norton,  No.  601. 
Des  Moines,  Bain,  No.  21. 


Digitized  by  CjOOQ IC 


108 


BIBLIOGRAPHY    AND  INDEX   OF  N.  A.  GEOLOGY,       [» 


M 


Oeoloffic  fDnn«tipDH  ducrlbml^CoD  tinned. 
Dt^  Molnefl*  MacbHii^H  No.  iTiO. 
I>c«  Moines,  Uddon,  No.  ^42. 
Di?s  MoiOCT  RUtgCi  Bi?vt'r,  Mo,  49. 
1>evonk,  Cliirlce  tuid  Schuehert,  No.  101. 
I>lelii»mA  beds,  Norton ^  No.  301. 
DJ&hti>n  f!*)nKlomcii&tOi  gTwup,  Bhaler,  Wood- 

WOfth,  iiiDil  Foerstfc^  No.  682, 
Ifoloix's  foTmattou,  rrom,  No.  12& 
Diin<(!ti>  Umtstone,  I^ne,  No.  41!!. 
Eagltj  formfltioti,  Wt'cd,  No.  70l. 
Eont  Li'e  llmcirtone,  EmomoQ,  No.  176. 
Auttcm  B&n(]!!ionr,  HubbHnl,  No.  :!^13. 
13li8  formiitloQ.  W(?*,hI,  Ntw,  701,  7(r2. 
Empiro  rormnikmH  tilller,  No,  157. 
Empire  bJiaIcb.  Waloott,  No.  G&l. 
Erlan,  ClJifki^  (iiid  Sfhni'hort,  No-  101. 
EHopnA  ifrft,  Clarice  arid  mrhmch^^rt.  No.  101. 
Etfht.'inlniii,n  teirant^  Matlht^w,  No.  469. 
Eureka  Umesttmt:,  Ttiwcr  and  ^mlth,  No.  682. 
Fnlmouth  formiLtion,  Hill,  No. 913, 
Fttvctte  bretcla,  UddtuD,  No.  (M2. 
Fluthuid  foiinatloti.TlRime,  No.afiS. 
Fond  du  t^a  e^ndtttoni^,  WlnchellpNo.769. 
ForlHJB  llmtistonc,  Kthj'KJf  No.  378. 
Fort  Bt'iitoii  group r  Ijogun,  No.  439. 
Fort  Hfiyfl  lim<!«totieH  IvOguri,  No,  430. 
Francistciiri  Rerltfa,  AndpTHon,  No.  Ifl. 
Fmnkenfli'ld.  Hill ,  No.  313. 
Qhh'  itand,  Willie  and  8m Hh^  No,  740. 
Gallutln  IJinostone,  Hagnc,  No.  286. 
Gary  moraine,  Todd,  No.  624. 
Oeneaee  shale,  Clarke  and  Schucbert,  No.  101. 
Genesee  slate,  Luther,  No.  449. 
Georgia  slates,  Clarke  and  Schuchert,  No.  101. 
Georgian,  Clarke  and  Schuchert,  No.  101. 
Gering  formation,  Darton,  No.  139. 
Godiva  limestone.  Tower  and  Smith,  No.  632. 
Goose  Pond  limestone,  Emerson,  No.  176. 
Gower  stage,  Norton,  No.  601 . 
Grand  Canyon  series,  Walcott,  No.  681. 
Grand  Gulf,  Harris  and  Veatch,  No.  283. 
Grand  Portage  graywacke,  Wlnchell,  No.  766. 
Graneros  shale,  Hills,  No.  319. 
Grenville  series,  Barlow,  No.  82. 
Qreyson  shale,  Walcott,  No.  681. 
Groveland  formation,  Clements  and  Smyth, 

No.lOB. 
Groveland  formation,  Van  Hise,  No.  669. 
Guertie  sand,  TafF,  No.  616. 
Guelph  dolomite,  Clarke  and  Schuchert,  No. 

101. 
Gunnison  formation,  Cross,  No.  128. 
Hamilton  beds,  Clarke  and  Schuchert,  Na  101. 
Hamilton  group,  Grabau,  No.  230. 
Hamilton  group,  Luther,  No.  449. 
Hartshome  sandstone,  Taflf,  No.  616. 
Hay  Creek  coal  formation.  Ward,  No.  690. 
Helderbergian,  Clarke  and  Schuchert,  No.  101. 
Helena  limestone,  Walcott,  No.  681. 
Hemlock  formation,  Clements,  No.  104. 
Hemlock  formation,  Clements  and  Smyth, 

No.  106. 
High  wood  syenite,  Weed,  No.  701. 
Hill  River  moraine,  Todd,  No.  629. 
Hinckley  sandstone,  Winchell,  No.  767. 


Geologic  formations  described— Contin 
Hinsdale  gneiss  and  limestone,  Emei 

176. 
Hoosac  schist,  Emerson,  No.  176. 
Hop  Brook  limestone,  Emerson,  No.  1 
Hudson  shale.  Dale,  No.  134. 
Hudson  River  group,  Luther,  No.  449. 
Humbug  series,  Tower  and  Smith,  Nc 
Huronian,  Barlow,  No.  32. 
Huronian  (Lower)  series,  Clements  an< 

No.  106. 
Huronian  series,  Van  Hise,  No.  669. 
lUinoian  drift,  Calvin,  No.  78. 
Illinoian  drift,  Leverett,  No.  431. 
niinoian  till,  Udden,  No.  642. 
Independence  shale,  Norton,  No.  501. 
In  wood  limestone,  Eckel,  No.  168. 
lola  limestone,  Keyes,  No.  878. 
lowan  drift,  Calvin,  No.  78. 
lowan  drift,  Leverett,  No.  431. 
Ishpeming  formation.  Van  Hise,  No. 
Itasca  moraine,  Todd,  No.  629. 
Ithaca  beds,  Clarke  and  Schuchert,  ^ 
Jackson,  Harris  and  Veatch,  No.  283. 
Jackson  series.  Lane,  No.  418. 
Jefferson  limestone,  Hague,  No.  26S. 
Jerusalem,  Hill,  No.  313. 
Kansan  drift.  Bain,  Noe.  21,  22. 
Kansan  drift,  Beyer,  No.  49. 
Kansan  drift,  Calvin,  No.  78. 
Kansan  drift.  Macbride,  No.  450. 
Kansan  till,  Norton,  Na  601. 
Kansan  till,  Udden,  No.  642. 
Kearsarge  conglomerate,  Hubbard,  > 
KeewaUn,  Grant,  Nos.  289,  241, 247. 
Keewatin,  Mclnnes,  No.  466. 
Keewatin,  Winchell,  Nos.  760,  764,  76 
Keewatin,  Upper  and  Lower,  Wind 

756. 
Keewatin,  Winchell  and  Grant,  No.  "t 
Kenai  series,  Eldridge  and  Muldrow, 
Kendal  Green  slate,  Hobbs,  No.  820. 
Keweenaw  series.  Lane,  No.  417. 
Keweenaw  series,  Walcott,  No.  681. 
Keweenawan,  Grant,  Nos.  284, 238, 240 
Keweenawan,  Winchell,  Nos.  767,  761 
Kinderhook  limestone,  Macbride,  Nc 
Kingston  beds,  Clarke  and  Schuchert 
Kingston  formation.  Hill,  No.  313. 
Kingstown  series,  Shaler,  Woodwoi 

Foerste,  No.  682. 
Klutena  series,  Schrader,  No.  570. 
Kona  dolomite.  Van  Hise,  No.  669. 
Ladentown  trap,  Kiimmel,  No.  396. 
La&yette,  Harris,  and  Veatch,  No.  28 
Lake  Bonneville  beds.  Tower  and  Sn 

633. 
Lake  Ketihi  moraine,  Todd,  No.  629. 
La  Plata  formation,  Cross,  No.  128. 
Laramie  formation,  Hills,  No.  819. 
Laramie  formation,  Weed,  No.  702, 
Laurentian,  Barlow,  No.  82. 
Laurentian,  Mclnnes,  No.  456. 
Laurentian,  Winchell  and  Grant,  No. 
Lawrence  shale,  Keyes,  No.  878. 
Le  Claire  beds,  Norton,  No.  50L. 
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c  formations  described— Continued. 

formation,  Campbell,  No.  80. 

gneiss,  Emerson,  No.  176. 

litic,  Harris  and  Veatch,  No.  288. 

»ln  slate,  Hobbe,  No.  820. 

le  Compton  shales,  Shaler,  Woodworth, 

id  Foerste,  No.  582. 

jigston  formation.  Weed,  No.  702. 

katong  groQp,  EQmmel,  No.  896. 

kport  limestone,  Clarke  and  Schuchert, 

X  101. 

[)  diorite,  Weed,  No.  702. 

«,  Bain,  No.  21. 

as,  Beyer,  No.  49. 

»,  Hall  and  Sardeson,  No.  274. 

»,  Norton,  No.  501. 

38,  Shaler,  No.  577. 

w,  Todd,  No.  624. 

»,Udden,No.642. 

B  formation,  Sardeson,  No.  566. 

n  formation,  Shimek,No.688. 

le  Green,  Hill.  No.  318. 

raine  beds,  Clarke  and  Schuchert,  No.  101. 

^er  Claiborne,  Harris  and  Veatch,  No.  283. 

rer  Helderberg,  Oirty,  No.  222. 

^er  Magnesian  limestone,  Buckley,  No.  7b. 

^erre  quartzite,  Eckel,  No.  168. 

ryille  limestone,  Clarke  and  Schuchert, 

[).101. 

Llester  shale,  Taff ,  No.  616. 

Elmo  formation,  Cross,  No.  128. 

ihuca  formation,  Hayes,  N6. 296. 

lison  limestone,  Hague,  No.  268. 

lison  limestone,  Weed,  Nos.  701, 702. 

ichioneal  formation.  Hill,  No.  818. 

icos  shale.  Cross,  No.  128. 

ihattan  schist,  Eckel,  No.  168. 

litou.  Grant,  No.  234. 

litou  series,  Winchell,  Nos.  760, 766. 

ilius  limestone,  Clarke  and  Schuchert, 

0.101. 

isfield  formation,  Clements,  No.  104. 

isfield  formation,  Clements  and  Smyth, 

0. 106. 

■cellus  shale,  Clarke  and  Schuchert,  No. 

1. 

ion  formation,  Piosser,  No.  535. 

■seilles  moraine,  Leverett,  No.  481. 

-sh  shales,  Walcott,  No.  681. 

■shall  series,  Lane,  No.  418. 

'quette  series,  Van  Hise,  No.  669. 

anuska  series,  Mendenhall,  No.  475. 

r  Pen  beds.  Hill,  No.  318. 

Una,  Gilbert,  No.  217. 

Una  sandstone,  Clarke  and  Schuchert,  No. 

1. 

Una  sandstone,  Luther,  No.  449. 

mard  quartzite,  Van  Hise,  No.  669. 

higamme  formation,  Van  Hise,  No.  669. 

higan  series.  Lane,  No.  418. 

[land  sands,  WUlis  and  Smith,  No.  746. 

1  way,  Harris  and  Veatch,  No.  283. 

lers  River  conglomerate,  Shaler,  Wood- 

orth,  and  Foerste,  No.  662. 

iho  beds.  Hill,  No.  813. 

Biflsippian  series,  Beyer,  No.  49. 

aawkian,  Clarke  and  Schuchert,  No.  101. 


Geologic  formations  described — Continued. 
Momable  slate,  Walcott,  No.  681. 
Monarch  formation.  Weed,  Nos.  701, 702. 
Moneague  formation,  HUl,  No.  313. 
Monroe,  Lane,  No.  418. 
Montana  formation,  Hague,  No.  268. 
Montana  formation.  Weed,  No.  701. 
Montego  formation,  HUl,  No.  813. 
Montpelier  beds,  HUl,  No.  818. 
Naparima  marls,  Harrison  and  Jukes-Browne, 

No.  284. 
Naples  beds,  Clarke  and  Schuchert,  No.  101. 
Nasina  series,  Peters  and  Brooks,  No.  624. 
Natick    conglomerate,   Shaler,  Woodworth, 

and  Foerste,  No.  582. 
Negaunee  formation.  Van  Hise,  No.  609. 
Neihart  porphyry.  Weed,  No.  702. 
Nelhart  quartzite.  Weed,  No.  702. 
Neihart  quartzite  and  sandstone,  Walcott,  No. 

681. 
Newark  system,  KOmmel,  Nos.  895, 896. 
New  Glasgow  conglomerate,  Ami,  No.  9. 
Newland  limestone,  Walcott,  No.  681. 
Newman  limestone,  Campbell,  No.  80. 
Newport  Neck  shales,  Shaler,  Wood  worth,  and 

Foerste,  No.  682. 
New  Scotland  beds,  Clarke  and  Schuchert,  No. 

101. 
Niagara,  Gilbert,  No.  217. 
Niagara  formation,  Buckley,  No.  78. 
Niagara  group,  Luther,  No.  449. 
Niagaran,  Clarke  and  Schuchert,  No.  101. 
Nilkola  formation,  Peters  and  Brooks,  No.  524. 
Niobrara  formation,  Darton,  No.  139. 
Niobrara  formation,  Hills,  No.  819. 
Niobrara  group,  Logan,  No.  489. 
Normandy  limestone,  Campbell,  No.  80. 
Nussbaum  formation,  HUls,  No.  319. 
Oak  Creek  beds.  Ward,  No.  690. 
Oceanic  series,  Hill,  No.  318. 
Ogallala  formation,  Darton,  No.  189. 
Olive  grit,  Dale,  No.  134. 
Oneida  conglomerate,  Clarke  and  Schuchert, 

No.  101. 
Oneida  conglomerate,  Luther,  No.  449. 
Oneonta  beds,  Clarke  and  Schuchert,  No.  101. 
Onondaga  group,  Luther,  No.  449. 
Onondaga  limestone,  Clarke  and  Schuchert, 

No.  101. 
Ontarian,  Winchell  and  Grant,  No.  780. 
Ontario,  Clarke  and  Schuchert,  No.  101. 
Orca  series,  Schrader,  No.  570. 
Oriskanian,  Clarke  and  Schuchert,  No.  101. 
Oriskany  beds,  Clarke  and  Schuchert,  No.  101. 
Oriskany  sandstone,  Luther,  No.  449. 
Osceola  tiU,  WiUis  and  Smith,  No.  746. 
Oswegan,  Clarke  and  Schuchert,  No.  101. 
Otis  limestone,  Norton,  No.  601. 
Otterdale  sandstone,  Shaler  and  Woodworth, 

No.  681. 
Panama  formation,  Hershey,  No.  802. 
Parkville  shale,  Keyes,  No.  378. 
Parma  sandstone,  Lane,  No.  418. 
Pawtucket  shales,  Shaler,  Woodworth,  an  3 

Foerste,  No.  582. 
Pennington  shale,  Campbell,  No.  80. 
Peorian  zone,  Leverett,  No.  481. 
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Oeoloffic  foitnations  described— Contlliiied. 
Pictou  freestones,  Ami,  No.  9. 
Pierre  clay,  Darton,  No.  180. 
Pierre  shale,  Hills,  No.  819. 
Pine  Creel  conglomerate,  Udden,  Nos.  642,647. 
Pinto  diorite,  Weed,  No.  702. 
Platte  shale,  Keyes,  No.  878. 
Plattsburg  limestone,  Keyes,  No.  878. 
Plattsmooth  limestone,  Keyes,  No.  878. 
Pokegama  quartsite.  Grant,  Nos.  285, 286, 247. 
Pokegama  quartsite,  Winchell,  Nos.  762, 768. 
Pond^ille   group,  Shaler,  Woodworth,  and 

FoerBte,No.682. 
Portage  beds,  Clarke  and  Schuchert,  No.  101. 
Portage  group,  Luther,  No.  449. 
Port  Hudson,  Harris  and  Veatch,  No. 288. 
Porous  formation.  Hill,  No.  818. 
Potomac  formation,  Ladd,  No.  400. 
Potosi  rhyolite  series,  Cross,  No.  128. 
Potsdam  sandstone,  Buckley,  No.  73. 
Potsdamlan,  Clarke  and  Schuchert,  No.  101. 
Puck  wunge  conglomerate,  Winchell,  Nos.  757, 

766. 
Puget  formation,  Willis  and  Smith,  No,  746. 
Pulaski  formation,  Diller,  No.  157. 
Purgatory  conglomerate,  Bhaler,  Woodworth 

and  Foerste,  No.  582. 
Quadrant  formation,  Weed,  Nos.  701,  702. 
Randville  dolomite,  Clements  and  Smyth, 

No.  106. 
Red  beds.  Williston,  No.  768. 
Red  Lake  moraine,  Todd,  No.  629. 
Richmond  beds,  Clarke  and  Schuchert,  No. 

101. 
Richmond  beds.  Hill,  No.  818. 
Robinson  diorite,  Weed.  No.  702. 
Robinson  quartsite.  Tower  and  Smith,  No.  682. 
Rochester  shale,  Clarke  and  Schuchert,  No. 

101. 
Rockcastle  conglomerate   lentil,  Campbell, 

No.  80. 
Rondout  waterlime,  Clarke  and  Schuchert, 

No.  101. 
Rose  Island  arkoee,  Shaler,  Woodworth  and 

Foerste,  No.  682. 
Sachuest  arkose,   Shaler,    Woodworth  and 

Foerste,  No.  582. 
Saganaga  granite.  Grant,  No.  241. 
St  Louis  conglomerate.  Hubbard,  No:  343. 
St.  Louis  limestone,  Beyer,  No.  49. 
St.  Louis  limestone,  Macbride,  No.  450. 
St.  Peters  sandstone,  Buckley,  No.  78. 
Salina  beds,  Clarke  and  Schuchert,  No.  101. 
Salina  group,  Luther.  No.  449. 
Sangamon  zone,  Leverett,  No.  481. 
San  Juan  formation,  Cross,  No.  128. 
San  Miguel  formation,  Cross,  No.  128. 
Savanna  sandstone,  Taff,  No.  616. 
Senecan,  Clarke  and  Schuchert,  No.  101. 
Schoharie  grit,  Clarke  and  Schuchert,  No. 

101. 
Shawangnnk  grit,   Clarke  and  Schuchert, 

No.  101. 
Shelbyrille  moraine,  Leverett,  No.  481. 
Slamo  slate,  Van  Hise,  No.  669. 
Signal  Hill  sandstone,  Walcott,  No.  681. 
Silurie,  Clarke  and  Schuchert,  No.  101. 


Geologic  formations  described— Continued. 
Silyeria  T  formation,  Leverett,  No.  481. 
Smalls  Brook  limestone.  Ami,  No.  9. 
Smelt  Brook  shales.  Ami,  No.  9. 
Smith  River  lake  beds,  Weed,  No.  702. 
Sockanosset  sandstone,  Shaler,  Woodworth 

and  Foerste,  No.  682. 
Sooke  beds,  Merriam,  No.  481. 
Spokane  shales,  Waloott,  No.  681. 
Stanford  conglomerate.  Weed,  No.  701. 
Steep  Rock  series,  Mclnnes,  No.  456. 
Steilaooom  gravels,  Willis  and   Smith,  No. 

746. 
Stockton  group,  Kflmmel,  No.  386. 
Stonybrook  quartsite,  Hobbs,  No.  320. 
Stunts  conglomerate.  Winchell,  No.  767. 
Sturgeon  formation,  Clements  and  Smyth, 

No.  105. 
gukonkbeds,  Shaler,  Woodworth  and  Fberste, 

No.  582. 
Sunrise  series,  Mendenhall,  No.  475. 
Superjacent  series.  Turner  and  Ransome,  No. 

689. 
Sushltna  slate  series,  Eldridge  and  Muldrow, 

No.  172. 
Sweetland  Creek  beds,  Udden,  Nos.  642,  648. 
Sylamore  sandstone.  Williams,  No.  748. 
Taconic,  Clarke  and  Schuchert,  No.  101. 
Taconic,  Winchell,  Nos.  756, 760. 
Taoonyte,  Winchell,  No.  762. 
Taconyte  member,  Grant,  No.  286. 
Tanana  schists,  Peters  and  Brooks,  No.  524. 
Tanana  series,  Mendenhall,  No.  475. 
Tenmile  River  beds,  Shaler,  Woodworth  and 

Foerste,  No.  582. 
Thayer  shale,  Keyes,  No.  878. 
Thomson  slates,  Winchell,  Nos.  757, 768. 
Three  Forks  limestone,  Hague,  No.  268. 
Thuiman  sandstone,  Taff,  No.  616. 
Timpas  formation,  Hills,  No.  819. 
Tishomingo  granite,  Vaughan,  No.  671. 
Tiverton   arkose,  Shaler,  Woodworth    and 

Foerste,  No.  582. 
Torbay  slate,  Walcott,  No.  681. 
Toronto  formation,  Leverett,  No.  431. 
Traverse,  Lane,  No.  418. 
Trenton,  Whiteaves,  No.  728. 
Trenton  limestone,  Buckley,  No.  78. 
Trenton  limestone,  Clarke  and  Schuchert, 

No.  101. 
Trenton  limestone,  Dale,  No.  184. 
Trinidad  formation.  Hills,  No.  819. 
Tuckahoe  group,  Shaler  and  Woodworth,  No. 

581. 
Tully  limestone,  Clarke  and  Schuchert,  No. 

101. 
Tully  limestone,  Luther,  No.  449. 
Turtle  Lake  moraine.  Todd,  No.  629. 
Tyringham  gneiss,  Emerson,  No.  176. 
Ulsterian,  Clarke  and  Schuchert,  No.  101. 
Unkar  terrane,  Walcott,  No.  681. 
Utica  formation,  Hershey,  No.  804. 
Utica  shale,  Clarke  and  Schuchert,  No.  IQL 
Valdez  series,  Schrader,  No.  570. 
Valparaiso  moraine.  Leverett,  No.  481. 
Vashon  drift,  WiUis  and  Smith,  No.  746. 

Veraguas  formation,  Henhev,  No.  808.    i  c> 
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Formmtioiis  described— ContinuecL 

mig,  Harris  and  Veatch,  No.  288. 

,  beds,  Shaler  and  Woodworth,  No.  661. 

insee  formation,  Proascr,  No.  685. 

aUa  group,  Shaler,  Woodworth  and 

Bte,No.682. 

pinlcon,  Norton,  No.  601. 

ngton  gneiss,  Emerson,  No.  17& 

lime  beds,  Lnther,  No.  449. 

raogoning  qnartnte,  Winchell,  No.  706. 

(ley  formation,  Peters  and  Brooks,  Na 

slate,  Van  Hise,  No.  660. 

beds.  Dale,  No.  134. 

limestones,  Hill,  No.  818. 

River  formation,  Matthew,  No.  474. 

Uoe  moraine,  Todd,  No.  629. 

nsin  drift,  Bain,  No.  21. 

[isin  drift,  Beyer,  No.  49. 

asin  drift,  Calvin,  No.  78. 

[isin  drift,  Leverett,  No.  431. 

[lain  drift,  Macbride,  No.  460. 

x)rphyry.  Weed,  No.  701. 

IS,  Hill,  No.  313. 

mth  zone,  Leverett,  No.  481. 

mth,  Norton,  No.  601. 

rstone  formation,  Weed,  No.  702. 

naps.    (Includes  geologic  maps  of  the 

r  any  part  of  the  States  mentioned.) 

mia,  Anderson,  No.  16. 

mia.  Turner  and  Ransome,  No.  689. 

a,  Chalmers,  No.  88. 

!W  Brunswick,  Matthew,  No.  468. 

»va  Scotia,  Faribault,  No.  182. 

ttario,  Barlow,  No.  32. 

itario,  Mclnnes,  No.  466. 

lebec.  Barlow,  No.  32. 

do.  Cross,  No.  128. 

do,  Hills,  No.  819. 

8,  Leverett,  No.  481. 

la,  Ashley,  No.  17. 

la,  Leverett,  No.  482. 

I  Territory,  Taff,  No.  616. 

Bain,  No.  21. 

Beyer,  No.  49. 

Macbride,  No.  460. 

tiorton,No.601. 

[7dden,No.642. 

ca.  Hill,  No.  818. 

Bma,  Harris  and  Veatch,  No.  288. 

:husetts,  Crosby,  No.  122. 

^usetts,  Emerson,  No.  176. 

;an,  Clements  and  Smyth,  No.  105. 

;an,  Hubbard,  No.  843. 

i;an,  Lane,  Nos.  417, 418. 

sota.  Grant,  Nos.  284, 235  to  244, 247. 

0Ota,  Todd,  Nos.  626, 627, 628, 029. 

0Ota,  Upham,  Nos.  648, 649. 

sota,  WincheU,  Nos.  767, 769  to  770. 

na.  Weed,  Nos.  701, 702. 

ika,Darton,No.l89. 

ersey,  KOmmel,  Nos.  896, 896. 

ersey,  Salisbury,  No.  660. 

'ork.  Dale,  No.  184. 

'ork,  Fairohlkl,  No.  180. 

'ork,  Kemp,  No.  370. 

'ork,  Ktimmel,  Nos.  895, 896. 
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Anaptogonla  Cope,  Cope  No.  118. 
hiatidens  Cope,  Cope,  No.  118. 
Anarcestes  plebeiloimis  Hall  (s] 
No.  96. 
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»gy— Gontinaed. 

ad  tpeeUt  deseHbee^-Continiied. 

a  (Cercomya)  punctata  n.  sp..  Stan- 

^o.  eoe. 

k(01iviila)8taiiiineaGoxi.,HaRi8,No.281. 

Ksrinns  Hall,  Grabau,  No.  229. 

boaoB  Hall,  Oiabau,  No.  229. 

neda  deUcatula  Lx.,  Hollick,  No.  328. 

Ignitica  n.  sp.,  Hollick,  No.  828. 

rypa  sp.,  Qirty,  No.  228. 

iria  sphenophylloides  (Zenk.)  Guth., 

var.  intermedia  Lx.,  White,  No.  719. 
[lata  (Schloth.)  Wood,  White,  Nos.  719, 

720. 
var.  angnstiiblia  Lx.  ?,  White,  No.  720. 
Liuspolymlcrodus  Stewart,  Stewart,  No. 

tcaie  Btenotides  Matt,  Matthew,  No. 

dte8(?)  robostOB  n.  sp.,  Matthew,  No. 

>ia   cf.  flUcifonnis    (Gutb.)    Steneel., 

Vhlte,No.720. 

mani  Zeill.,  White,  No.  720. 

mbianaeea  ( Lx. ) ,  White,  No.  720. 

nosa  (Lx.),  White,  No.  720. 

igoldernbeigii  n.  sp.,  White,  No.  720. 

White,  No.  720. 

aophyllum  sapindlioliam  n.  sp.,  Hol- 

No.828.  ' 

lais  gracilis  Aid.,  Harris, No.  281. 

lophyllom    diffluens    Milne-Edwards 

ind  Haime  sp.,  Lambe, No.  414. 

Lmium  Billings  sp.,  Lambe,  No.  414. 

notata  Lx.,  Knowlton,  No.  892. 

rolata  n.  sp.,  Nnowlton,  No.  892. 

dtneyi  Lx.,  Knowlton,  No.  892. 

ightU  n.  q>. ,  Knowlton,  No.  392. 

trioxylon  hoppertonse  Knowlton  n.sp., 

¥ard,No.690. 

•ginianum  Kn.,  Knowlton,  No.  391. 

urites  cuneatus  Ward  n.sp.,  Fontaine, 

fo.l88. 

'omingensls  n.  sp.,  Fontaine,  No.  188. 

aides  sp.,  Girty,  No.  228. 

taphylos  elliptica  n.  sp.,  Knowlton, 

t92. 

aius  levis  n.  q>.,  Walcott,  No.  682. 

undet,  Walcott,  No.  682. 

krpoB  dubia  n.  sp.,  Hollick,  No.  828. 

Bigiana(Lx.)  Kn.,  Hollick,  No.  828. 

ngens  Lx.,  Hollick,  No.  828. 

ercoides n.sp., Knowlton,  No.  892. 

dictya  n.  gen. ,  Hall  and  Clarke,  Nos.  275, 

S76. 

igans  n.  sp..  Hall  and  Clarke,  Nor.  275, 

r76. 

dilera  n.  sp.,  Hall  and  Clarke,  Nos.  275, 

S76. 

ilia  terranoYica  Billings,  Walcott,  No. 

iinm  dicksonianmn  Heer?,  Fontaine, 

^0.188. 

cksonianmn  Herr,  Ward,  No.  090. 

Mum?  (Lx.)  Kn.,  Knowlton,  No. 892. 

g:nei  n.  sp.,  Knowlton,  No.  892. 

lingsi  n.  sp.,  Knowlton,  No.  892. 


Paleontology— Continued. 
Oenera  and  tpeeUa  deacrfbed—ConUnued. 
Asplenium  magnum  n.  sp.,  Knowlton,  Na 
892. 

remotidens  n.  sp. ,  Knowlton,  No.  892. 
Astarte  meeki  n. sp.,  Stanton,  No.  608. 

smithvUlensIs  Har.,  Harris,  No.  280. 
Asterophyllites     equisetlformis     (Schloth.) 
Brongn.,  White,  Nos.  719, 720. 

longiiolius  (Stb.)  Brongn.,  White,  No.  720. 
Astrocoenia  conica  n.  sp.,  Logan,  No.  488. 
Astrodapds  tumidus  R^mond,  Merriam,  No. 
480. 

whitneyi  R6mond,  Merriam,  No.  480. 
Astjrris  subfraxa  n.  sp. ,  Harris,  No.  281. 
Athrotaxopsis    tenuicaulls    Fontaine,   Fon- 
taine, No.  188. 
Athyris  McCoy,  Grabau,  No.  229. 

incrassata  Hall  (?),  Girty.  No.  228. 

lamellosa  L6veU16,  Girty,  No.  228. 

lameUosa  (L6veU16),  Weller.  No.  711. 

spirileroides  (Eaton),  Grabau,  No.  229. 

vitatta  yar.  triplicata  n.  var., Girty,  No.  228. 

(Cleiothyrirf)  sp.,  Weller,  No.  711. 
Atrypa  Dalman,  Grabau,  No.  229. 

misBOuriensis  MUler,  Girty.  No.  228. 

reticularis  Linn6,  Girty,  No.  228. 

reticularis  (Llnnseus),  Grabau,  No.  229 

spinoaa  Hall,  Grabau,  No.  229. 
Atys  robustoides  Aid.,  Harris,  No.  281. 
Aulopora  Goldfum,  Grabau,  No.  229. 

geometrica  n.sp., Girty,  No.  228. 

serpens  Goldf.,  Grabau,  No.  229. 

tubiBformis  Goldf., Grabau,  No.  229. 
Autodetus  LindstrOm,  Grabau,  No.  229. 

lindstroeml  Clarke,  Grabau,  No.  229. 
Avellana  bullata  Mort.,  Harris,  No.  280. 
Avicula   (Oxytoma)    wyomingensis    n.  sp., 

Stanton,  No.  608. 
Aviculopecten  McCoy,  Grabau,  No.  229. 

exacutus  Hall,  Grabau,  No.  229. 

insignis  Hall,  Grabau,  No.  229. 

oocidentalis  (Shumard),  Girty,  No.  222. 

princeps  (Conrad),  Grabau,  No.  229. 
Bactrites  Sandberger,  Grabau.  No.  229. 
Bactrites  G.  Sandberger,  Clarke,  No.  96. 

aciculum  Hall  (sp.),  Clarke,  No.  96. 

aciculum  (Hall),  Grabau,  No.  229. 

gracilior  Clarke,  Grabau,  No.  229. 

gracilior  n.  sp.,  Clarke,  No.  96. 
Baculites  anceps,  Harris,  No.  280. 
Baieropsis  adiantiiolia  Fontaine,  Fontaine, 
No.  188. 

pluripartita  Fontaine?,  Fontaine,  No.  188. 
Bairdia  McCoy,  Grabau,  No.  229. 

leguminoides  Ulrich,  Grabau,  No.  229. 
Barbatia  cuculloldes  yar.,  Harris,  No.  280. 
Bathyuriscus  Meek?,  Walcott,  No.  682. 
Bellerophon  Montfort,  Grabau,  No.  229. 
Bellerophon  (sensu  stricto),  Girty.  No.  222. 

leda  Hall,  Grabau,  No.  229. 

patulus  Hall,  Grabau,  No.  229. 
Bellinurus  grandseyus  Jones  A  Wood w.,  Jones 

and  Woodward,  No.  866. 
Beloceras  Hyatt,  Clarke,  No.  96. 

lynx  n.sp., Clarke,  No.  96. 

(?)  napelesense  n.sp., Clarke,  No.  96. 
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Paleontology— Continaed. 
Qentra  and  species  detcribedr-CoatJinueA. 
Beltina  n.gen.,  Waloott,  No.  681. 
danai  n.sp.,  Waloott,  No.  681. 
Betula  iddinipd  n.gp.,Kxiowlton,  No.  892. 
Beyrichla  McCoy,  Qrabaa,  No.  229. 

hamiltonensis  Jones,  Qrabau,  No.  229. 
(?)  prixaaevan.q).,  Matthew,  No.  468. 
tricollina  Ulrieh,  Qrabau,  No.  229. 
BUlingsella  coloradoenaifl  Sbumard,  Waloott, 

No.  682. 
Biion  bison  ( Linnseus) ,  Lucas,  No.  444. 
alleni  Marsh,  Lucas,  No.  444. 
antiquus  Leidy,  Lucas,  No.  444. 
crasricomis  Richardson,  Lucas,  No.  444. 
feiox  Marsh,  Lucas,  No.  444. 
latifrons  (Harlan) ,  Lucas,  No. 444. 
occidentalis  Lucas,  Lucas,  Nos.  444, 446. 
Blarina  simplicidens  Cope,  Cope,  No.  118. 
Botryllopora  Nicholson,  Orabau,  No.  229. 

Bodalis  Nicholson,  Qrabau,  No.  229. 
Botryodictya  n.  gen.,  Hall  and  Clarke,  Nos. 
276,276. 
ramosa  (sp.),  Hall  and  Clarke,No6. 275, 276. 
BrittBia  n.  gen.,  White,  No.  720. 

problematica  n.  sp.,  White,  No.  720. 
Bucania  7  sp.,  Weller,  No.  711. 
Bucanopsis,  Qirty,  No.  222. 
Buccinanops  ellipticum  Whitf.,  Harris,  Nos. 

280,281. 
Bullia  buccinoides  Merriam,  Merriam,  No.481. 
Bulliopsis  choctavensis  Aid.,  Harris,  No.  281. 
Bunomeryx  Wortman,  Scott,  No.  576. 
Cadulus  abruptns  Aid.  and  M.,  Harris,  No.  281. 
Calamites  Suckow,  White,  No.  720. 

cannaeformis  Schloth.,  White,  No.  719. 
cistii  Brongn.,  White,  No.  720. 
ramosis  Artis,  White,  No.  720. 
Calamodendron    approximatum    (Schloth.) 

Brongn.,  White,  No.  719. 
Calamostachys  ovalis  Lx.  ?,  White,  No.  720. 
Calapceda  Billings,  Lambe,  No.  413. 

canadensis  Billings,  Lambe,  No.  413. 
Calathospongia  n.  gen.,  Hall  and  Clarke,  Nos. 
275,277. 
amphorina  n.  sp..  Hall  and  Clarke,  Nos. 

275,277. 
carceralis  n.  sp..  Hall  and  Clarke,  Noe.  275, 

277. 
carlin,  n.  sp..  Hall  and  Clarke,  Nos.  275, 277. 
(?)  magiiiflca,  n.  sp. ,  Hall  and  Clarke,  Nos. 

276,277. 
redfleldi  Hall  (8p.),Hall  and  Clarke,  Nos. 

276,277. 
(7)  sacculus  Hall  (sp.) ,  Hall  and  Clarke, 

Nos.  276, 277. 
tiffanyin.sp..  Hall  and  Clarke,  Nos.275,277. 
Callipteridium  ineequale  Lx.,  White,  Nos.  719, 
720. 
mansfieldi  Lx.,  White,  No.  719. 
membranaccum  Lx.,  White,  No.  720. 
sullivantii  (Lx.)  Weiss,  White,  Noe.  719,720. 
Calyptreea  aperta  Sol. ,  Harris,  No.  281. 
Calyptraphorus  triuodiferus  Con.,  Harris,  No. 
280. 


Paleontology— Continued. 
Oenera  and  tpeeies  described— Gontiniu 
Camaiophoria  ringens  Swallow,  G 

228. 
CamaiotOBChia  Hall  and  Clarke,  Qr 
229. 
camarifera  Winchell  (7),  Qirty  J 
oongregata  (Conrad),  Qrabau,  N< 
dotls  Hall,  Qrabau,  No.  229. 
herrickana  n.  sp.,  Qirty,  No.  228. 
horsfordi  Hall,  Qrabau,  No.  239. 
metallica  White,  Qirty,  No.  22S. 
sappho  Hall,  Qrabau,  No.  229. 
sappho  Hall  (7),  Qirty, No. 228. 
sp.,  Qirty,  No.  223. 
Camelomeryx  Scott,  Soott,  No.  576. 
Campophyllum  sp.,  Qirty,  No.  222. 
Cajnptonectes  burlingtonensis  QaM 
No.  280. 
bellistriatus  Meek,  Stanton,  No.  ( 
var.  distans  n.  var.,  Stanton,  ] 
.  pertenuistriatus  Hall  and  Whitfl 
ton.  No.  608. 
platessiformis  White,  Stanton,  N 
Canoellaria  graciloides  Aid.,  Harris, 
var.  bella  n.  var.,  Harris,  No. 
lanoeolata  Aid.,  Harris,  No.  281. 
marieana,  Harris,  No.  281. 
quercoUis  var.  greggi,  Harris,  No 
sylvsrupLs  Har.,  Harris,  Na  281. 
tortiplica  Con.,  Harris,  No.  281. 
Canis  priscolatrans  Cope,  Cope,  No.  1 
Cannapora  Hall,  Lambe,  No.  418. 

Jubciformis  Hall,  Lambe,  No.  418 
Capulus  expansus  Whitf.,  Harris,  Nc 

sp.,  Weller,  No.  7U. 
Carbonia  rankiniana,  Dawson,  No.  li 
Cardiocarpon  (Samaropsls)  brannei 

and  D.  W.,  White,  No.  720. 
Cardiola  Broderip,  Qrabau,  No.  229. 

retrostriata  von  Buch,  Qrabau,  K 

Cardiopsis  (7)  erectus  n.sp.,  Weller, 

radiata  Meek  and  Worthen.W 

711. 

Cardium  alabamense,  Harris,  No.  280 

tuomeyi  Aid.,  Harris,  No.  280. 
Caricaus  Isevicomus  Cope,  Cope,  No. 

sp.  Cope,  No.  118. 
Caricella  podagrina  Ball.,  Harris,  N< 
Carpites  pedunculatus  n.  sp.,  Know 

892. 
Carpolithus  barrensis  Ward  n.sp.,  ] 
No.  188. 
fasciculatus  Fontaine,  No.  188. 
foenarius  Ward.,  n.  q>.,  Fontaine, 
montium-nigrorum  Ward,  n.  i 

taine,No.l88. 
virginiensis  Fontaine,  Fontaine, 
Cassidaria  brevidentata  A  Id.  var..  Ha 
280,281. 
dubia  Aid.,  Harris,  No.  281. 
Castanea  pulchella  n.sp.,  Knowlton 
Castor  fibre  Linn,  Cope,  No.  118. 
Celastrophyllum  pulchrum  n.  sp.,  V 
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Dr--Contiiiiied. 

d  tpeetid  deieHbeel— GonUnued. 

IS  culverl  n.  tp.,  Knowlton,  No.  892. 

itlcofl  n.  sp.,  Knowlton,  No.  882. 

luOls  n.  sp.«  Knowlton,  Na  882. 

Inenflis  Ward  (?).  HoUiek,  No.  828. 

£bl  n.  sp.,  HolUck,  No.  828. 

«lla  Billings,  Ontbau,  No.  220. 

reflsa  Hall,  Giabau,  No.  229. 

itazopiB  magnifoUa  Fontaine,  Fon- 

No.188. 

Ictya  n.  gen.,  Hall  and  Clarke,  No6. 

S276. 

Dlata  Hall  (sp.) ,  Hall  and  Clarke,  Noh, 

S,276. 

lenteriaua  n.  up..  Hall  and  Clarke,  No6. 

&,27«. 

eta  n.  up.,  Hall  and  Clarke,  Noe.  275. 

S. 

U  Hall  (sp.).  Hall  and  Clarke,  Noe. 

^,276. 

ita  n.  sp..  Hall  and  Clarke,  Nos.  276, 

i. 

ora  n.gen.,  Grabau,NosL229,281. 

otoma  n.  sp. ,  Gmban,  Nos.  289, 281 . 

nrta  n.  sp.,  Orabau,  No.  281. 

soni  n.  sp.,  Orabau,  Nos.  229. 881. 

Dus  monticnlatus  n.  sp.,  Beede,  No.  44. 

psls  conica  Aid.,  Harris,  No.  281. 

iatilis  Aid.,  Harris,  No.  281. 

t>ropflis  n.  sp.,  Harris,  No.  281. 

im  dellcatnhim  Aid.,  Harris,  No.  281. 

bigbeense  Aid. ,  Harris,  No.  281. 

s  Fischer  de  Waldheim,  Orabau,  No. 

h 

natus  ( Conrad ) ,  Orabau,  No.  229. 

oisensis  Worthen,  Weller,  No.  711. 

)ns  Hall,  Orabau,  No.  229. 

nensis  Hall  and  Whitfield,  Oirty,No. 

S. 

)lobius  Norwood  and  Pratten.Oirty, 

>.222. 

ronatus  Hall,  Orabau,  No.  229. 

ktus  Shumard,  Oirty,  No.  228. 

ilus  Hall,  Orabau.  No.  229. 

[eras  (Hall), Orabau, No. 229. 

lus  (Castelnau) ,  Orabau,  No.  229. 

Iiyllum  canadense  Billings  sp. ,  Lambe , 

>.414. 

ipbale  Billings,  sp.,  Lambe,  No.  414. 

omus  engonata  Heilp. ,  Harris,  No.  281 . 

ta  Aid.,  Harris,  No.  281. 

omum  buchi  Heer,  Hollick,  No.  828. 

uchxeri  Heer  (?),  Hollick,  No. 828. 

anense  Wat.,  Hollick,  No.  828. 

tabile  Heer,  Knowlton,  No.  892. 

Lngens  Lx. ,  Ward,  No.  690. 

buriefolius  Lx.,  Ward,  No.  690. 

■guei  If.  sp.,  Knowlton,  No.  892. 

ra  jamaioansis  n.  sp.,  Vanghan,  No. 

L 

m  elaypolei.  Hay,  No.  286. 

lger,Hay,No.286. 

leris  parva  Fontaine  T,  Fontaine,  No. 

i. 

mingensis  n.  sp.,  Fontaine,  No.  188. 


Paleontology— Continued. 
Genera  and  apecUs  defcHbed— Continued. 
Cladopora  Hall,  Lambe,  No.  418. 
crassa  Rominger,  Lambe,  No.  413. 
cryptodens  Billings  (sp.),  Lambe, No. 418. 
flscherl  Billings  (sp. ),  Lambe,  No.  418. 
frondosa  Nicholson  (sp.),  Lambe,  No.  418. 
labiosa  Billings,  Lambe,  Na  418. 
lichenoides  Rominger,  Lambe,  No.  413. 
multipora  Hall,  Lambe,  No.  413. 
roemeri  Billings  (sp.),  Lambe,  No.  413. 
tnrgida  Rominger,  Lambe,  No.  413. 
sp.,  Oirty,  No.  228. 
Clathroepongia  Hall,  Hall  and  Clarke,  Nos. 
276,276. 
abacus  Hall,  Hall  and  Clarke,  Noe.  275, 

277. 
caprodonta  n.  sp..  Hall  and  Clarke,  Nosl 
•  276,277. 
(?)  desmia  n.  sp..  Hall  and  Clarke,  Nos.  275, 

276. 
fenestmta  Hall   (sp.).  Hall  and  Clarke, 

Nob.  276, 276. 
(?)  hamiltonensis  Hall  (sp.),  Hall   and 

Clarke,  Noe.  275, 276. 
(7)  irregularis  Hall  (sp.), Hall  and  Clarke, 

Nos.  276, 276. 
(?)   tomaculum   Hall    (sp.).  Hall    and 

Clarke,  Noe.  276, 276. 
vasoellum  Hall  (sp.).  Hall  and  Clarke, 
Nos.  276, 276. 
Clavilithes  kennedyanus  Har. ,  Harris,  No.  281. 
Clemmys  insculpta  Le  Conte,  Cope,  No.  118. 

percrassus  Cope,  Cope,  No.  118. 
Cleodictya  Hall,  Hall  and  Clarke,  Noe.  276, 
277. 
claypolei  n.sp.,  Hall  and  Clarke,  Noe.  276^ 

277. 
gloriosa  Hall,  Hall  and  Clarke,  Nos.  275. 

277. 
mohri  Hall,  Hall  and  Clarke,  Nos.  275, 277. 
Clepsydrospongia  matutina  n.  sp..  Hall  and 

Clarke,  Nos.  275, 276. 
Cliotbyris  crassicardinalis  White,  Oirty,  No. 
223. 
yar.  nana  n.  var.,  Oirty,  No.  228. 
roissyi  Walcott  (non  L6veill6), Oirty,  No. 
228. 
Clisiophyllum  billingsi  Dawson  sp.,  Lambe, 
No.  414. 
teres,  n.  sp.,  Oirty,  No.  228. 
Clypeaster?  brewerianus  R^mond,  Merriam. 

No.  480. 
Cosnites  Bichwald,  Lambe,  No.  413. 

Juniperina  Elch  wald,  Lambe,  No.  413. 
lunata  Nicholson  and  Hinde,  Lambe,  No. 

413. 
selwynii  Nicholson  (sp.),  Lambe,  No. 413. 
Coleolus  Hall,  Orabau,  No.  229. 

(?)  gracilis  Call,  Ontbau,  No.  220. 
tenuidnctum,  Orabau,  No.  229. 
Columnaria  rugosa  Billings  sp.,  Lambe,  No. 

414. 
Conocardium  Bronn,  Orabau,  No.  229. 
crasrif rons  ( Conrad ) ,  Orabau,  No.  229. 
eboraoenm  Hall,  Orabau,  No.  229. 


Digitized  by  CjOOQ IC 


122 


BIBLIoaBAFHT  ANB  HTDEX   OP  N.   A.  OSOLOOT, 


'    I 


Paleontology— Oontiiiued. 
Genera  and  tpectes  d«crft«i— Continued. 
Conocardium— Continued. 

normale  Hall,  Gmbau,  No.  229. 

pulchellum  White  and  Whitfield  (7) ,  Qir- 
ty,No.223. 
Conomitra  tracyi  n.  sp.,  Harris,  No.  2S1. 
ConoetichuB  broadheadi  Lx.,  White,  No.  720. 

prolifer  Lx.,  White,  No.  720. 
Conularia  Miller,  Graban,  No.  229. 

undulata  Conrad,  Qrabau,  No.  229. 
Corbula  alabamenalB  var.,  Harris,  No.  280. 

sp.,  Logan,  No.  440. 
Cordaltes  Unger,  White,  No.  720. 

communis  Lz.,  White,  No.  720. 

diversilollus  Lx.  ?,  White,  No.  720. 
Cordianthus  dichotomus  Lx.,  White,  No.  720. 

ovatus  Lx.,  White,  No.  720. 
Comulina  armlgera,  Harris,  No.  281. 
Comulites  Schlotheim,  Qrabau,  No.  229. 

hamiltonise  n.  sp.,  Qrabau,  No.  229. 
Gornusnewberryi  Hollick,  Knowlton,  No.  392. 

wrlghtii  n.  sp.,  Knowlton,  No.  392. 

studeri  Heer  (7),  Hollick,  No.  828. 
Corylus  macquarryi  (Forbes)  Heer,  Knowl- 
ton, No.  392. 
Crania  Retdus,  Qrabau,  No.  229. 

crenistriata  Hall,  Qrabau,  No.  229. 

leevls  Keyes,  Qlrty,  No.  223. 
Craniella  Oehlert,  Qrabau,  No.  229. 

hamiltonise  Hall,  Qrabau,  No. 229. 
Craspedophyllum  Dybowsky,  Qrabau,  No.  229. 

archiaci  Billings,  Qrabau,  No.  229. 

subcffispitosum  (Nicholson),  Qrabau,  No. 
229. 
Craasatella  vadoaa  Mort.,  Harris,  No.  280. 

sp.,  Harris,  No.  280. 
Credneria  ?  pachyphylla  n.  sp.,  Knowlton,  No. 

392. 
Crenipecten  leevis  n.  sp.,  Weller, No.  711. 

winchelli  (Meek)?,  Weller,  No.  711. 
Crepicephalus  Owen,  Waloott,  No.  682. 

texanus  Shunmrd  sp.,  Waloott,  No.  682. 
Cryphseus  Qreen,  Qrabau,  No.  229. 

booth  1  Qreen,  Qrabau,  No.  229. 

var.  callitelee  Qreen,  Qrabau,  No.  229. 
Cryptocaryaeolignitica  n.sp.,  Hollick,  No.  828. 
Cryptodictya  Hall,  Hall  and  Clarke,  Nos.  276, 
276. 

alleni  Hall,  Hall  and  Clarke,  Nos.  275, 276. 
Cryptonella  Hall,  Qrabau,  No.  229. 

planirostris  Hall,  Qrabau,  No.  229. 

rectirostris  Hall,  Qrabau,  No.  229. 
Cryptossoon  ?  occidentale  Dawson,  Waloott, 

No.  681. 
Chuaria  drcularis  n.  gen.,  et  sp.,  Walcott,  No. 

681. 
Ctenobolbina  Ulrich,  Qrabau,  No.  229. 

minima  Ulrich,  Qrabau,  No.  229. 
Cucullsea  haguei  Meek,  Stanton,  No.  60S. 
Cyathophyllum  Qoldfuss,  Qrabau,  No.  229. 

anticofltiense  Billings,  Lambe,  No.  414. 

articulatum  Wahlenberg,  Lambe,  No.  414. 

csespitosum  Qoldfuss  (?),Qirty,No.228. 

conatum  Hall,  Qrabau,  No.  229. 

dawsoni  n.  sp.,  Lambe,  No.  414. 

spenceri  n.  sp.,  Lambe,  No.  414. 


Paleontology— Continued. 
Genera  and  tpeeUa  dacribed^-CooxHn 

Cycadeoidea  Buckland,  Ward,  No. 
aspera  n.  sp..  Ward,  Nos.  60O,  601 
oolei  n.  sp..  Ward,  Nos.  690, 691. 
coloaaalis  n.  sp..  Ward,  Nos.  690, 
cicatricula  n.  sp..  Ward,  Nos.  W 
dacotensis  (McBride)  Ward  en 

Nos.  690, 691. 
excelsa  n.  sp..  Ward,  Nos.  600,  €i 
formosa  n.  sp..  Ward,  Nos.  690,  fl 
furcata  n.  sp..  Ward,  Nos.  690, 6( 
ingens  n.  sp.,  Ward,  Noe.  690,  CO. 
ingens  Ward,  Wieland,  Nos.  739 
insoUta  n.  sp.,  Ward,  Noa.  690, 61 
jenneyana  Ward,  Ward,  Nos.  6S 
marshiana  n.  sp..  Ward,  Nos.  69 
mcbridei  n.  ep,.  Ward,  Nos.  600, 
minnekahtensis  n.  sp..  Ward,  IJ 
nana  n.  sp. ,  Ward,  Nos.  690, 601. 
ocddentalis  n.  sp..  Ward,  Noe.  C 
paynei  n.  sp..  Ward,  Nos.  690, 69 
pulcherrima  n.  sp.,  Ward,  Nos.  i 
stlllwelU  n.  sp.,  Ward,  Nos.  690, 
torrlta  n.  sp. ,  Ward,  Nos.  690, 69 
wells!  n.  sp..  Ward,  Nos.  690, 691 
wielandl  n.  sp.,  Ward,  No.  6901 

Cycadeosperum  rotundatum  Fon 
taine,No.l88. 

Cydocladia  Lindley  and  Hutton. 
720. 
brittaU  n.  sp..  White,  No.  720. 

Cyclostrema  aldrichi  n.  q>.,  Harris, 

Cylichna  aldrichi  Lang.,  Harris, M 
sylvsrupus  n.  sp.,  Harris,  Na  2f 

Cyllene  bellana  Har.,  Harris,  No.  2 

Cyperacites  giganteus  n.sp.,  Kn< 
392. 
(?)  sp.,  Knowlton,  No.  892. 

Cyperites  sp.,  Hollick.  No.  328. 

Cyphaspis  Buimeister,  Qrabau,  No 
omata  Hall,  Qrabau,  No.  229. 

Cypnea  smithii  Aid.,  Harris,  No.  28 

Cypricardella  Hall,  Qrabau,  No.  22( 
bellistriata  (Conrad),  Qiabau,] 

Cypricardia  ?  haguei  n.  sp.,  Stantoi 

Cypricardinia  Hall? ,  Qrabau, No. 
indenta  (Conrad),  Qrabau,  No. 

Cyprina  ?  cinnabarensis  n .  sp. ,  Stan 
(? )  iddingsi  n.  sp. ,  Stanton,  No. 

Cyrtina  Davidson,  Qrabau,  No.  229. 

bamiltonensis  Hall,  Qrabau,  N 

var.  recta  Hall,  Qrabau,  No 

Cyrtoclymenia  neapolitana  Clar 
No.  96. 

Cystlphyllum  Lonsdale,  Qrabau,  N< 
aggregatum  Billings,  Lambe,  1< 
amerlcanum  £.and  H.,Qrabat 
coniioUis  Hall,  Qrabau,  No.  229 
niagarense  Hall  q>.,  Lambe,  N< 
varians  Hall,  Qrabau,  No.  229. 
vesiculosum  Qoldfuss  sp.,  Lam 

Cytheria  (?)  newoombei,  Meniam 
vancouverensis,  Merriam,  Na 

Csekanowskia  nervosa  Heer,  Foi 
188. 

Dalmanella  subcarlnata  Hall,  Qirt 
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Ky— Ckmtiniied. 

id  tpecie$  deacribed— Continued. 

dtee  pleoroptyx  (Green),  Glity. 


No. 


igene  kanii  (?)  Heer,  HoUick,  No.  828. 
)n  Leidy,  Hay.  No.  289. 
cis  cantabridgiensiB  n.  gp.,  Vaughan, 
-2. 

am  micnwtria  Heilp.,  Harris,  No.  281. 
tannulatum  Aid.,  Harris,  No.  281. 
iloides  Con.,  Harris,  No.  281. 
keokuk  Hall  (?),  Girty,  No.  228. 
I T  montana  n.  sp.,  Knowlton,  No.  892. 
nus  Hall,  Walcott,  No.  682. 
us  M.  and  H.  sp.,  Walcott,  No.  682. 
iphyllum  ?  sp.,  White,  No.  720. 
teris  carrii  (Lx.),  White,  No.  719. 
ersonenais  D.  W.,  White,  No.  719. 
pongia  n.  gen..  Hall  and  Clarke,  Nos. 
5,276. 

ondensis  n.  sp.,  Hall  and  Clarke,  Nos. 
5,276. 

lacterla  n.  sp..  Hall  and  Clarke,  Nos. 
6,276. 

ria  n.  sp.,  Hall  and  Clarke,  Nos.  275, 
6. 

Qdrica  Whitfleld(8p. ),HaIl  and  Clarke, 
M,  275,  277. 

lorphia  n.  sp.,  Hall  and  Clarke,  Nos. 
5,276, 

lea  n.  sp..  Hall  and  Clarke,  Nos.  275, 
6. 

lora  n.  sp.,  Hall  and  Clarke,  Nos.  275, 
6. 

oaroellia  Clarke  (sp.) ,  Hall  and  Clarke, 
M.  275,  276. 

Ini  Barrois  (sp. ) ,  Hall  and  Clarke,  Nos. 
5,276. 

ttrum  Hall  (sp.).  Hall  and  Clarke,  Nos. 
5,276. 

a  n.  sp.,  Hall  and  Clarke,  Nos.  275, 
6. 

itylina  n.  sp.,  Hall  and  Clarke,  Nos. 
5,277. 

stodictya)  oscnlada  n.  sp..  Hall  and 
arke,  Nos.  275, 277. 
la  King,  Graban,  No.  229. 
i  Hall  and  Whitfield,  Girty,  No.  228. 
,  Weller,  No.  7U. 

insna)  romingeri  Hall,  Grabau,  No. 
9. 

OS  haguei  n.  sp.,  Knowlton,  No.  892. 
arensis  n.  sp.,  Knowlton,  No.  892. 
liyUum  cfBspitosom  Hall  sp.,  Lambe, 
9.414. 

ticanle  Hall  sp.,  Lambe,  No.  414. 
M)enae  Billings  sp.,  Lambe,  No.  414. 
ens  longus,  Osbom,  No.  609. 
m  politos  Newberry,  Eastman,  No.  167. 
ens  n.  sp.,  Eastman,  No.  167. 
ktos  n.  sp.,  Eastman,  No.  167. 
i  MUne-£d  wards  and  Haime,Vaaghan, 
3.672. 

(ertioofltata  n.  sp.,  Vaughan,  No.  672. 
var.  columnaria  n.  yar.,  Vaoghan,  No. 
672. 


Paleontology— Continned. 
Genera  and  tpeeiet  descrAfd— Continned. 
Dipterus  calvini  Eastman,  Udden,  No.  644. 

contraversus,  Hay,  No.  286. 
Disoohellx  yerrili  n.sp.  (by  Aldrich),  Harris, 

No.  281. 
Distyonema  Hall,  Grabau,  No.  229. 
Dombeyopsis  platanoides  Lx.,  Knowlton,  No. 

892. 
Doryorinus  Roemer,  Grabau,  No.  229. 
Dryophyllum  longlpetlllatum  n.  sp.,  Knowl- 
ton, No.  892. 
Dryopteris  weedii  n.  sp.,  Knowlton,  No.  892. 

xantholithense  n.  sp.,  Knowlton,  No.  892. 
Dryptosaurus  kenabekides.  Hay,  No.  289. 
Duncanella  fanningana  (Safford) ,  Girty,  No. 
222. 
rudis  Girty,  Girty,  No.  222. 
Eccyliomphalua  Portloch,  Grabau,  No.  229. 

laxus  ( Hall) ,  Grabau,  No.  229. 
Echinaiachinius  gibbsi  B^mond,  Merriam, 
No.  480. 
excentricus  Eschscholts,    Merriam,   No. 

480. 
(?)  ectenodictya  Hall,  Hall  and  Clarke, 

Nos.  275,  277. 
implexa  Hall,  Hall  and  Clarke,  Nosl275, 
277. 
Edmondia  burlingtonensis  M.  and  W.,  Weller, 
N0.7U. 
missouriensis  n.  sp.,  Weller,  No.  711. 
?  reflexa  Meek,  Girty,  No.  222. 
subtruncata  Meek  ?,  Girty,  No.  222. 
Elaeodendron  polymorpha  Ward,  Knowlton, 

No.  392. 
Klymella  Hall,  Grabau,  No.  229. 

misBOuriensii  Miller  and  Gurley,  Weller, 

No.  711. 
nucnlloides  Hall,  Grabau,  No.  229. 
Empo  lisbonensis  n.  sp.,  Stewart,  No.  610. 
Endothyra  bailey i  var.  parva  n.  var.,  Girty, 

No.  228. 
Entomls  Jones,  Grabau,  No.  229. 

rhomboldea  Jones,  Grabau,  No.  229. 
Equisetum  canaliculatum  n.  sp.,  Knowlton, 
No.  392. 
deciduum  n.  sp.,  Knowlton,  No.  892. 
hagnel  n.  sp.,  Knowlton,  No.  892. 
leaquereuxii  Kn.  Knowlton,  No.  892. 
vlrginicum  Fontaine,  Fontaine,  No.  188 
Equus  Linn,  Cope,  No.  118. 

fratemus  Leidy,  Cope,  No.  118. 
phlegon.  Hay,  No.  289. 
Eiemopteris  bolibata  n.  sp.,  White,  No.  720. 

miasouiiensis  Lx.,  White,  No.  720. 
Eridopora  (?)  sp.,  Girty,  No.  228. 
Erisocrinus  megalobrachus  n.sp.,Beede,  No. 

44. 
Erithison  ?  dorsatum  Linn,  Cope,  No.  118. 
Eryops  Cope,  Wllliston,  No.  750. 
Eulima  exilis  Gabb,  Harris,  No.  281. 

(Subularia)  cainei  n. sp., Harris, No. 281. 
Eulimella  tenua  Gabb,  Harris,  No.  281. 
Eumetria  yemeuiliana  Hall,  Girty,  No.  228. 
Euomphalua  n.  sp.,  Girty,  No.  222. 
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Paleontology—Continued. 
Genera  and  species  describMl— Continued. 
Eupachycrinus     tuberculatus     Meek     and 
Worthen,  Glrty,  No.  222. 

8p.,Girty,No.222. 
Buphemus,  Qirty,  No.  222. 

(?)8p.,Weller,No.711. 
Euthria  dubia  Aid.,  Harris,  No.  281. 
Excipulltes    callipterides    (Schimp.)  Kidst., 

White,  No.  720. 
Exilia  pergracilis  Harris,  No.  281. 
Exogyra  costata  Say,  Harris,  No.  280. 
Fa^rus  undulata  n.  sp.,  Knowlton,  No.  392. 
Fasciolaris  sp.,  Logan,  No.  438. 
Fayodtes  Lamarck,  Qrabau,  No.  229. 
Favoflites  Lamarck,  Lambe,  No.  413. 

alpenensis,  Lambe,  No.  418. 

argils  Hall,  Qrabau,  No.  229. 

aspera  d'Orbigny,  Lambe,  No.  418. 

basaltica  Qoldfuss  (sp. ),  Lambe,  No.  418. 

billingsii  Rominger,  Lambe,  No.  413. 

canadensis  Billings  (sp.),  Lambe,  No. 413. 

cervicomis  Milne-Edwards  and  Haime, 
Lambe,  No.  413. 

clausa  Rominger,  Lambe,  No.  413. 

conicus  Hall,  Girty,  No.  222. 

digitata  Rominger,  Lambe,  No.  413, 

gaspensis  n.  sp.,  Lambe,  No.  418. 

gothlandica  Lamarck,  Lambe,  No.  413. 

hamiltonise  Hall,  Grabau,  No.  229. 

hemispherica    Milne-Edwards    and 
Haime,  Lambe,  No.  413. 

hislngeri    Milne-Edwards    and    Haime, 
Lambe,  No.  413. 

niagarensis  Hall,  Lambe,  No.  413. 

nltella  Winchell,  Lambe,  No.  413. 

radiciformis  Rominger,  Lambe,  No.  413 

turbinata  Billings,  Lambe,  No.  413. 

sp.,  Glrty,  No.  223. 
Feistmantelia    oblonga    Ward,  n.  sp.,  Fon- 
taine, No.  188. 
Fells  eyra  Desm.,  Cope,  No.  118. 
Fenestella  Lonsdale,  Girty,  No.  223. 
Fenestella  Miller,  Grabau,  No.  229. 

emaciata  Hall,  Grabau,  No.  229. 

planiramosa  Hall,  Grabau,  No.  229. 
Ficophyllum  serratum  Fontaine,  Fontaine, 

No.  188. 
Ficus  artocarpoides  ?  Lx.,  Hollick,  No.  328. 

deformata  n.  sp.,  Knowlton,  No.  392. 

denslfolia  n.  sp.,  Knowlton,  No.  392. 

haguei  n.  sp.,  Knowlton,  No.  392. 

harrisiana  n.  sp.,  Hollick,  No.  328. 

planicoetata  Lx.,  Hollick,  No.  828. 

ungerl  Lx.,  Knowlton,  No.  392. 

sp.,  Knowlton,  No.  392. 
Fissurella  alabama  n.  sp.,  Harris,  No.  281. 
Fistulicella  Simpson,  Grabau,  No.  229. 

plana  Hall,  Grabau,  No.  229. 
Fistuliporina  Simpson,  Grabau,  No.  229. 

digitata(  Hall ) ,  Grabau,  No.  229. 

micropora  (Hall), Grabau,  No.  229. 

minuta  (Rominger), Grabau,  No. 229. 

Bcrobitulata  (Hall ), Grabau,  No.229. 

segregata  (Hall),  Grabau,  No.  229. 


Paleontology— Continued. 
Oenera  and  species  described^-Cantin 
Fletcheria  Milne-Edwards  and  HaJ 
No.  418. 
iucerta  Billings  (sp.),  Lambe, '. 
Fraxinus  denticulata  Heer,  Km 
892. 
johnstrupi  (7)  Heer,  Hollick,  :h 
wrigbtii  n.  sp.,  Knowlton,  No. ; 
Fulguioficus  triserialis  Whitf.,  Haa 
Fusoflcuk.  Juvenis  Whitf.,  Hania,  1 
Fusulina  cyllndrica.  Smith,  No.  6i 
Fusus  bellanus  Har.,  Harris,  No.  2 
harrisi  Aid.,  Harris,  No.  280. 
interstrlatus  Heilp.,  Harris,  N< 
ottonis  Aid.,  Harris,  No.  281. 
rugatus  Aid.,  Harris,  No.  281. 
subtenuis  Heilp.,  Harris,  No.  2 
sp..  Logan,  No.  438. 
(Buccinofusus)  harrisi  Aid.,  Ha 
Geinitsia  jenneyi  n.  sp.,  Fontaine 
GennsBOcrinus  W.  and  S.,  Grabau, 
eucharis  (Hall),  Grabau,  No.  S 
nyssa  (Hall),  Grabau,  No.  229. 
Gephyroceras  Hyatt,  Clarke,  No.  S 
perlatum  Hall  (sp.),  Clarke,  N 
(7)    (Probeloceras7)   gunende 
Clarke,  No.  96. 
Glauoonome  Goldfuss,  Grabau,  Nc 
carinata  Hall,  Grabau,  No.  229 
Gleichenia  dppei  (Corda)  Heer? 

No.  188. 
Glossozamites  iontaineanus  Ward 

taine.  No.  188. 
Glyptostrobus  brookensis  (Fontaj 

Fontaine,  No.  188. 
Gomphoceras  Sowerby,  Grabau,  N 
lunatum  Hall,  Grabau,  No.  22S 
manes  Hall,  Grabau,  Na  229. 
Gongylospongia  n.  gen..  Hall  ai 
No.  276,  276. 
oomplanatus  Hall,  Grabau,  Nc 
marshi  n.  sp.,  Hall  and  Clarke,  1 
rhynchostoma  Clarke,  Grabau 
sororium  Clarke,  Grabau,  Na  : 
Goniatites  de  Haan,  Grabau,  No.  2 
(Gephyroceras)    holsapfeli  CI 

bau,  No.  229. 
(Mantioceras)  intumescens  Be 

bau.  No.  229. 
(Probeloceras)  lutheri  Grabau 
(Tomoceras)    bicostatus    Hal 
No.229. 
uniangularis  Conrad,  Grab 
Goniobasis?  (?)  increbescens  n.  sp 
No.  603. 
pealei  n.  sp.,  Stanton,  No.  60S. 
Goniophora  Phillips,  Grabau,  No. ! 
modiomorphoides  n.  sp.,  Grabs 
230. 
Gosselettia  Barrios,  Grabau,  No.  22 

retusa  Hall,  Grabau,  No.  229. 
Grammatodon  M.  and  H.,  Woods, : 
Grammysia  de  Vemeull,  Grabau,  1 
arcuata  (Conrad),  Grabau,  No, 


h  . 
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E7— Continiied. 

id  tpeefet  deaeribed—CaatinneA. 

[isifl  T  aldefBoni  d.  sp.,  Knowlton,  No. 

lictya  n.  gen.,  Hall  and  CUrke,  Nos. 

6.277.- 

hanes  n.  sp.,  Hall  and  Clarke,  NO0. 276, 

7. 

»a  galceola  Tar.  nebrsflcensis  Meek  and 

ayden,  Stanton,  No.  608. 

loconyexa  Whitfield,  Stanton,  No.  608. 

cnlaris  Lam.,  Harris,  No.  280. 

on.  Hay,  No.  286. 

icnsLinn,  Cope,  No.  118. 

rinuB  d'Orb.,  Qrnban,  No.  229. 

tadactyluii  n.  sp.,  Orabau,  No.  229. 

iMB  scbucberti  n.  sp..  Hay,  No.  287. 

hyllum,  E.  and  H.,  Qrabau,  No.  229. 

)di  n.  sp.,  Orabau,  No.  229. 

n.  gen.,  Walcott,  No.  682. 

erica  n.  sp.,  Walcott,  No.  682. 

ctya  n.  gen. ,  Hall  and  CHarke,  Nos.  276, 

6. 

oniana  n.  sp.,  Hall  and  CHarke,  Nos. 

6,276. 

nsis  n.  sp..  Hall  and  Clarke,  Nos.  276, 

6. 

es  Fischer,  Lambe,  No.  413. 

oiularia  L.,  Lambe,  No.  418. 

▼ar.  amplitnbnlata  n.  var.,  Lsmbe, 

No.  418. 
yar.  gracilis  Hall,  Lambe,  No.  418. 
yar.  nltida  n.  var.,  Lambe,  No.  413. 
var.  qoebecensis  n.  var.,  Lambe,  No. 

418. 
var.  simplex  n.  var.,  Lambe,  No.418. 
ipacta  Rominger,  Lambe,  No.  413. 
ropora  Whitfield,  Lambe,  No.  418. 
[la  Hall,  Grabau,  No.  229. 
adensis  (Nicholson),  Qrabaa,  No.  229. 
irmlB  (BUlings),  Graban,  No.  229. 
iictya  n.  gen.,  Hall  and  Clarke,  Noe. 
6,276. 

»ncoidia  n.  sp..  Hall  and  Clarke,  Nos. 
6,276. 

ido  n.  sp..  Hall  and  Clarke,  Nos.  276, 
6. 

wmia  n.  sp.,  Hall  and  Clarke,  Nos.  276, 
6. 

es  Dana,  Lambe,  No.  418. 
fdinata  Lonsdale  (sp.),  Lambe,  No. 
8. 

tstincta  L.,  Lambe,  No.  418. 
mbnlata  McCoy  (sp.),  Lambe,  No.  413. 
lyllnm  Hall,  Graban,  No.  229. 
anens  Hall,  Grabau,  No.  229. 
i,  E.  and  H.  Graban,  No.  229. 
thoidichnites  meeki  n.  sp.,  Walcott, 
0.681. 

leihartensis  n.sp.,  Walcott,  No.  681. 
ipiralis  n.  sp.,  Walcott,  No.  681. 
I  wortheni,  Hay,  No.  286. 
eras  sp.,  Harris,  No.  280. 
crescentla  n.  sp.,  Knowlton,  No.  892. 
reri  n.  sp.,  Knowlton,  No.  892. 
spheroldalis  Doncan,  Girty,  No.  222. 


Paleontology— Continued. 
Oenera  and  tpeciet  described— ConHnned, 
Hipponyx  sylvarupis  n.  sp.,  Harris,  No.28L 
Holasterella  wrighti  var.  americana  n.  var., 

Girty.  No.  228. 
Homalonotus  Kcenlg,  Grabau,  No.  229. 

dekayi  (Green),  Grabau,  No.  229. 
Homomya  gallatinensis  n.  sp.,  Stanton,  No. 

606. 
Hybodus  eopei.  Hay,  No.  286. 
Hydnoceras  Conrad,  Hall  and  Clarke,  Nosl 
276,276. 
anthrads  n.  sp.,  Hall  and  Clarke,  Noe. 

276,276. 
avoca  n.  sp..  Hall  and  Clarke,  Nos.  276, 276. 
barroisi  nom.  nov..  Hall  and  Clarke,  Noe. 

275,276. 
bathense  n.  sp..  Hall  and  Clarke,  Nos.  276, 

276. 
botrcedema  n.  sp.,  Hall  and  Clarke,  Nos. 

276,276. 
eumeces  n.  8p.,Hall  and  Clarke,  Nos.  275, 

276. 
eutheles  n.  sp.,  Hall  and  Clarke,  Nos.  276, 

276. 
gracile  n.  sp.,  Hall  and  Clarke,  Nos. 275, 

276. 
hyastrum  n.  sp..  Hall  and  Clarke,  Nos.  276, 

276. 
jeumontense  n.  sp..  Hall  and  Clarke,  Nos. 

275,276. 
legatum.  Hall  and  Clarke,  Nos.  275, 276. 
lutheri  n.  sp.,  Hall  and  Clarke,  Nos.  275, 

276. 
multinodoeum  n.  sp..  Hall  and  Clarke, 

Noe.  275, 276. 
nodosum    Hall  (sp.),  Hall  and   Clarke, 

Nos.  275, 276. 
phymatodes  n.  sp..  Hall  and  Clarke,  Nos. 

275,276. 
rbopalum  n.  sp..  Hall  and  Clarke,  Nos.  275, 

276. 
tuberosum  Conrad,  Hall  and  Clarke,  Nos. 
275,276. 
var.  gloasema  n.  var.,  Hall  and  Clarke, 
Nos,  275, 276. 
variabile  n.  sp.,  Hall  and  Clarke,  Nos.  275, 
276. 
Hydriodictya  n.gen..  Hall  and  Clarke,  Nos. 
275,276. 
cylix  n.sp., Hall  and  Clarke,  Nos. 276, 276. 
nephelia  n.sp., Hall  and  Clarke,  Noe. 275, 

276. 
patula  Hall,  Hall  and  Clarke,  Nos.  275, 276. 
Hyolithes  primordialis  Hall,  Walcott,  No.  682. 
Hyomeryx  Marsh,  Scott,  No.  676. 
Hypertragulus  Cope,  Scott,  No.  676. 
Hyphantsenia    Vanuxem  (emendata),  Hall 
and  Clarke,  Noe.  275, 276. 
chemungensis  Vanuxem.  Hall  and  Clarke, 
Nos.  275, 276. 
Hysterites  cordaitis  Gr.  '£y.,  White,  No.  720. 
Icanodus  7  limitarls.  Hay,  No.  286. 
Hex?  afflnis  (7)  Lx.,  HoUick,  No.  828. 
sp.,Homck,No.828. 
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Paleontology— Continued. 
QeMra  and  apeeiea  d«eHbed— Continued. 
Inoceramus  acuteplicatos  n.  sp.,  Stanton,  No. 
606. 

bambini  Mort. ,  Harris,  No.  280. 
Iphidea  eculptis  Meek,  Waloott,  No.  682. 

sp.  undet,  Waloott,  No.  682. 
Isochllina  Jonea,  Qrabau,  No.  229. 

fabacea  Jones,  Graban,  No.  229. 
IsopboliB,  Hay,  No.  286. 
Juglans  crescentla  n.  sp.,  Knowlton,  No.  892. 

lanrifoUa  n.  sp.,  Knowlton,  No.  892. 

nigoea  Lx.,  Holllok,  No.  828. 

BChlmperi  Lx.,  Hollick,  No.  828. 
Kellia  prima  Aid.,  Harris,  No.  280. 
Labechua  huronensis Billings  sp..  Lambe,  No. 

416. 
Lnlaps  incraseatus,  Hay,  No.  289. 
Lagomys  palatinus  Cope,  Cope,  No.  118. 
Lapparia  domoaa  Con.  yar.,  Harris,  No.  281. 
Latirus  tortilis  var.  nanafalius  n.  var.,  Harris, 

No.  281. 
Laurinoxylon  pulcbrum  n.  sp.,  Knowlton,  No. 

892. 
Lauras  grandis  Lx.,  Knowlton,  No.  392. 

mo^tana  n.  sp.,  Knowlton,  No.  892. 

perdlta  n.  sp.,  Knowlton,  No.  892. 

prinoeps  Heer. ,  Knowlton,  No.  892. 

primlgenla  Ung.,  Hollick,  No.  828. 

primigenla?  Ung.,  Knowlton,  No.  892. 

peeudo-carolinensis  Lx.,  Knowlton,  No. 
892. 
lAXispira  imbricalis,  Harris,  No.  280. 
Lebedictya  n.  gen..  Hall  and  Clarke,  Nos.  276, 
277. 

erinita  n.  sp..  Hall  and  Clarke,  Nos.  275, 
2n. 
Leda  aldricbiana  Har.  var.,  Harris,  No.  280. 

corpulentoldes  Aid.  var.,  Harris, No. 280. 
Legumen  planulatum  Con.,  Harris,  No.  280. 
LeguminoeiteB  lamarensis  n.  sp.,  Knowlton, 
No.  892. 

lesquereuxianaKn.,  Knowlton,  No.  892. 
Lelopteria  Hall,  Grabau,  No.  229. 

conradi  Hall,  Qrabau,  No.  229. 

rafinesquii  Hall,  Grabau,  No.  229. 
Leiorhynchus  Hall,  Grabau,  No.  229. 

dubium  Hall,  Grabau,  No.  229. 

limitare  (Vanuxem) ,  Grabau,  No.  229. 

multiooetus  Hall,  Grabau,  No.  229. 

quadricostatum  (Vanuxem) ,  Grabau,  No. 
229. 
Leiostoma  (?)  ludoyiciana  n.sp.,  Harris,  No. 

280. 
Leperditia  Ronault,  Grabau,  No.  229. 

hudsonica  Hall,  Grabau,  No.  229. 
Lepidocystis  vesicularis  Lx.,  White,  No.  719. 
Lepidodendron  Sternbexg,  White,  No.  720. 

brittsil  Lx.,  White,  No.  720. 

choctayense  u.  sp..  White,  No.  719. 

clypeatum  Lx.,  White,  No.  720. 

lanceolatimi  Lx.,  White,  No.  720. 

modulatum  Lx.,  White,  No.  719. 

rlmosum  var.  reoorticatum  n.  var..  White, 
No.  720. 

Bcutatum  Lx.,  White,  No.  720. 


Paleontology— Continued. 
Oenera  and  apeeiet  doerited— Continued. 
Lepidophlolos  Sternberg,  White,  No.  720 

van  Ingeni  n.  sp.,  White,  No.  720. 

(7)  of.  van  ingeni.  White,  No.  720. 
Lepidophyllum  brevifoUum  Lx.,  White,  Na 
719. 

Jenneyi  n.  sp.,  White,  No.  720. 

lanoeolatom  L.  and  H.,  White,  No.  719. 

cf.  mansfleldi  Lx.,  White,  No.  719. 

nilflK>uriense  n.  sp.,  White,  No.  720. 

truncatum  Lx.,  White,  No.  719. 
LepidoBtrobus  princeps  Lx.,  White,  No.  720. 
Lepidoxylon  anomalum  Lx.,  White,  No.  720. 
LeptflBua  rhomboidalis  Wllkens,  Girty,  Nob. 

222,228. 
Leptecodon  rectus  n.  gen.  et  sp.,  WilUston,  No. 

748. 
Leptichthys  n.  gen. ,  Stewart,  No.  612. 

agilis  n.  sp. ,  Stewart,  No.  612. 
Leptomeryx  Leldy,  Scott,  No.  576. 
Leptophyllia  agaaalxi  n.  q>.,  Vaughan,  No.  f72. 
Leptoreodon  Wortman,  Scott,  No.  67ft. 
Leptostrobus  (?)  alatus  Ward  n.sp., Fontaine, 
No.  188. 

longlf olius  Fontaine,  Fontaine,  No.  188. 
Leptotiagulus  Scott  and  Osbom,  Soott,  No. 

576. 
Lepus  sylvaticus  Bachm.,  Cope,  No.  118. 
Levibuccinum  lineatum  Con.,  Harris,  No.  281. 
Levifusus  indentus  n.  sp..  Harris,  Nos.  280, 28L 

pagoda  Heilp.,  Harris,  Nos.  280, 2S1. 

snpiaplanus  n.  sp. ,  Harris,  Nos.  280, 281. 

trabeatus  Con.,  Harris,  No.  281. 

trabeatus  Con.  var.  ?,  Harris,  No.  280. 
Uchenalia  Hall,  Grabau,  No.  229. 

steUata  Hall,  Grabau,  No.  229. 
Lichenariatypa  W.and  S.,  Sardeson,  No.  567. 
Lima  pelagica  Mort,  Harris,  No.  280. 
limnocyon  riparius,  Manh,  No.  464. 
Llnearia  metastriata,  Harris,  No.  280. 
Lingula  Broguidre,  Grabau,  No.  229. 

delia  Hall,  Grabau,  No.  229. 

mytiloides  Sowerby  ?,  Girty,  No.  222. 

spatulata  Vanuxem,  Grabau,  No.  229. 

(Gloflrina)  leana  Hall,  Grabau,  No.  229. 
Lingulella  subgenus  of  Obolus,  Walcott,  No. 

688. 
Linopteris  gllkersonensis  n.  sp..  White,  No. 

720. 
Liorhynchus  haguei  n.  sp.,  Girty,  No.  228. 
Liostracus  parvus  n.  sp. ,  Walcott,  No.  682. 
Liotia  granulata  Lea,  Harris,  No.  281. 
Lithostzotion  maoounii  n.  sp.,  Lambe,  No.  414. 

sp.,  Girty,  No.  228. 
Litsea  cuneata  n.  sp.,  Knowlton,  No.  892. 
Loculipora  Hall,  Grabau,  No.  229. 

perforata  Hall,  Grabau,  No.  229. 
Lonsdaleia  plctoense  Billings  sp.,  Lambe,  No. 

414. 
Loxonema  Phillips,  Grabau,  No.  229. 

attenuatum  Hall  ?,  Girty,  No.  222. 

breviculum  Hall,  Grabau,  No.  229. 

?  coapta  Hall,  Grabau,  No.  229. 

delicatnm  n.  sp.,  Girty,  No.  228. 

delphicola  Hall,  Grabau,  No.  229. 

hamiltoniaB  Hall,  Grabau,  No.  229. 
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or— Cootiiined. 

d  tpeeies  deteribedr-ConUnued. 
Dia— Gontiniied. 
p.,Oirt7,No.223. 
Weller,No.7U. 

twarkana  Har.,  Harris,  No.  280. 
iardiom  Munster,  Orabau,  No.  220. 
Mm  Hall,  Qrabau,  No.  229. 
lie  Hall,  Orabau,  No.  229. 
loadsii  Cope,  Cope,  No.  118. 
Milne-Edwards  and  Haime,  Lambe, 
0.418. 

Lis  Billinga,  Lambe.  No.  413. 
tricana  Milne-Edwards  and   Haime, 
unbe.  No.  413. 

ipiens  Rominger,  Lambe,  No.  413. 
nia  Billings  (sp.),  Lambe,  No.  418. 
iTba,  Billings,  Lambe,  No.  418. 
im  kaulfufdi    Heer,  Knowlton,  No. 
2. 

ilcaratos  Cope,  Cope,  No.  118. 
I  Nicb.  and  Etb.  Jun.,  Lambe,  No.  413. 
Ifnssi  Billings  (sp.),  Lambe,  No.  413. 
tya  Hall,  Hall  and  Clarke,  Nos.  275, 
7. 

bnrlingtonensis  Hall  (sp.),  Hall  and 
arke,  Nos.  275,277. 

ingeri  Hall,  Hall   and  Clarke,  Nos. 
5,277. 

nella  Glrty,  Hall  and  Clarke,  Nos.  275, 
6. 

x>dus  Kaupp,  Cope,  No.  118. 
Jills  Cope,  Cope,  No.  118. 
on  Lycett,  Orabau,  No  229. 
on  Lycett,  Woods,  No.  798. 
liltoniflB  Hall,  Grabaa,  No.  229. 
Weller,  No.  711. 

philadelphicus  n.  sp.,  Harris,  No.  281. 
bistriata  Har.,  Harris,  No.  280. 
ia  culveri  n.  sp.  Knowlton,  No.  392. 
lardiana  Lx.,  Hollick,  No.  328. 
:eoUta  Lz.,  Hollick,  No.  828. 
rophyllan.  sp.,  Knowlton,  No.  392. 
[x>llardi  n.  sp.,  Knowlton,  No.  892. 
jtabilis  n.  sp.,  Knowlton,  No.  892. 
enna  lamarensisn.  sp.,  Knowlton,  No. 
12. 

seras  accelerans  n.  sp.,  Clarke,  No.  96. 
rimatnm  n.  sp.,  Clarke,  No.  96. 
tractum  n.  sp.,  Clarke,  No.  96. 
iculatum  n.  sp.,  Clarke,  No.  96. 
Her  Clarke,  Clarke,  No.  96. 
n.  sp.,  Clarke,  No.  96. 
tenoni  Hall  (sp.) ,  Clarke,  No.  96. 
▼ar.  styliophilum,  n.  yar.,  Clarke,  No. 

96. 
nchostoma  n.  sp.,  Clarke,  No.  96. 
ulator  Hall  (sp.),  Clarke,  No.  96. 
>riam  n.  sp.,  Clarke,  No.  96. 
lum  n.  sp.,  Clarke,  No.  96. 
ans  n.  sp.,  Clarke,  No.  96. 
teris  capitata  n.  sp..  White,  No.  719. 
rlcata  (Schloth)  Zeill.,  White,  No.  719. 
aervoaa  (Brongn.)  Zeill.,  White,  No. 
90. 

Identalis  n.  sp.,  White,  No.  719. 
villosa  n.  var..  White,  No.  719. 
imanni  (Brongn.),  White,  No,  719. 


Girty, 


Paleontolocy— Continued. 
Oenera  and  tpecies  described— Continued. 
Mariopteris— Continued. 

sphenopteroides  (Lz.)  Zeill.,  White,  No. 
720. 

sp..  White,  No.  720. 

n.sp.,?White,  No.  720. 
Martinia  rostrata  n.  sp.,  Girty,  No.  223. 
Mastodon  americanus  Leidy,  Cope,  No.  118. 
Mathilda  leana  Aid.,  Harris,  No.  281. 
Matonidium   althausii   (Dunker)    Ward    n. 

comb.,  Fontaine,  No.  188. 
Mazsalina  plena  Aid.,  Harris,  No.  280. 

yar.  plenus,  Harris,  No.  281. 
Megalichthys,  Hay,  No.  286. 
Megalonyx  loxodon  Cope,  Cope,  No.  118. 

scalper  Cope,  Cope,  No.  118. 

tortulus  Cope,  Cope,  No.  118. 

wheatleyi  Cope,  Cope,  No.  118. 
Megambonia  lata  Hall,  Girty,  No.  222. 
Melania  sylyserupis  n.  sp.,  Harris,  No.  281. 

trigemmata  Con.,  Harris,  No.  281. 
Melanopsis  anita  Aid.,  Harris,  No.  281. 

planoidea  Aid.,  Harris,  No.  281. 
Menophyllum  (7)  excavatum  n.  sp. 

No.  228. 
Mephitis  Linn.,  Cope,  No.  118. 

fossldens  Cope,  Cope,  No.  118. 

leptops  Cope,  Cope,  No.  118. 

obtusatus  CJope,  Cope,  No.  118. 

orthostichus  Cope,  Cope,  No.  118. 
Meristella  Hall,  Grabau.  No.  229. 

arcuata  var.  atoka  n.  yar.,  Girty,  No.  222. 

barrisi  Hall,  Grabau,  No.  229. 

haskinsi  Hall,  Grabau,  No.  229. 

rostrata  Hall,  Grabau,  No.  229. 
Mesalia  pumila  yar.  alabamensis  Whitf.,  Har- 
ris, No.  281. 
Mesogaulus  ballensis  n.  gen  et  sp.,  Riggs, 

No.  560. 
Mesomorpha  catadupensis  n.  sp.,  Vaughan, 

No.  672. 
Matadoxides  magniflcus  n.  sp.,  Matthew,  No. 

470. 
Metula  sylyeerupis  n.  sp.,  Harris,  No.  281. 
Michelinia  de  Koninck,  Lambe,  No.  413. 

clappii    Milne-Edwards    and    Haime, 
Lambe,  No.  418. 

conyexa  d'Orbigny,  Lambe,  No.  413. 

fayosistoidea  Billings  em.  (fayosoidea), 
Lambe,  No.  413. 

placenta  White,  Girty,  No.  228. 
Micmacca  yan  ingenl  Matt.,  Matthew,  No. 

468. 
Microtus  dideltus  Cope,  Cope,  No.  118. 

diluyianus  Cope,  Cope,  No.  118. 

inyolutus  Cope,  Cope,  No.  118. 

speothen  Cope,  Cope,  No.  118. 
Mitra  hatchetigbeensis  Aid.,  Harris,  No.  281. 

pergracilis  Con.,  Harris,  No.  281. 
Mitrella  alabamensis  Aid.  and  M.,  Harris,  No. 
281. 

mlsslssippiensis  Aid.,  Harris,  No.  281. 
Modiella  Hall,  Grabau,  No.  229. 
Modiola  alabamensis  Aid.,  Harris,  No.  2{$0. 

pygmeea  (Conrad),  Orabau,  No.  229. 

stubbsl  n.sp.,  Harris,  No.  280. 

sp.,  Logan,  No.  440. 
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Paleontology— Oontinaed. 
Genera  and  tpecies  deMrAed— Continued. 
Modlomorpha  Hall,  Orabau,  No.  229. 

alata  (Conrad),  Qrabaa,  No.  229. 

concentrica  (Conrad),  Grabaa,  No.  229. 

northviewensis  n.  sp.,  Weller,  No.  711. 

sabalata  (Conrad),  Grabau,  No.  229. 
Monllopora  Nich.  and  Etb.  jr.,  Grabau,  No. 
2S1. 

antiqaa  Whf  teaves,  Graban,  No.  281. 

beecberl  n.  sp.,  Grabau,  No.  2S1. 

crassa  (McCoy),  Grabau,  No.  281. 
Monlloporidn  n.  fam,  Grabau,  No.  841. 
Monopteria  ?  subalata   n.  sp.,  Beede  and 

Rogen,No.4«. 
Monotrypa  Nicbolson,  Grabau,  No.  229. 

amplectens  n.  sp.,  Grabau,  No.  229. 

fructicosa  (Hall ),  Grabau,  No.  229. 

(T)  furcate  (Hall), Grabau, No. 229. 
Moorea  Jonee  and  Kirby,  Grabau,  No.  229. 

bicomute  Ulrich,  Grabau,  No.  229. 
Mourlonla  northyiewensis  n.sp.,  Weller,  No. 

711. 
Holtioolumnastraa  n.  gen.,  Vaugban,  No.  672. 

cyathllormlB  (Duncan) ,  Vaughan,  No.  672. 
MnrchiBonia  marcouiana  Geinitz,  Giity,  No. 

222. 
Murlcldea  imbricatula,  Harris,  No.  281. 
Mnsophyllum  complicatum  Lx.,  Knowlton, 

No.  892. 
Mnstela  diluviana  Cope,  Cope,  No.  118. 
Myalina?  exasperate  n.  sp.,  Beede,  No.  44. 
Myliobatis  leidyi,  Hay,  No.  286. 
Mylodon  T  harlanii  Owen,  0>pe,  No.  118. 
Mylobyus  Cope,  (Tope,  No.  118. 

nasutus  Leidy,  Cope,  No.  118. 

pennsylTanlcus  Leidy,  Cope,  No.  118. 

tetragonus  Cope,  Cope,  No.118. 
Mjrrlca  bolanderi  7  Lx.,  Knowlton,  No.  892. 

lamarensis  n.  sp.,  Knowlton,  No.  892. 

wardii  n.  sp.,  Knowlton,  No.  892. 
NageiopsiB  angustifoUa  Fonteine?,Fonteine, 
No.  188. 

longifolla  Fonteine,  Fonteine,  No.  188. 
Nassa  cancellate  Lea,  Harris,  No.  281. 

exllis  Ck)n.,  Harris,  No.  280. 

newoombei  Merriam,  Merriam,  No.  481. 
Natica  alabamiensis,  Harris,  No.  280. 

aperte  Wbitf.,  Harris,  Nos.  280, 281. 

eminula  Har.,  Harris,  No.  280. 

eminula  Har.  var.,  Harris,  No.  281. 

magno-nmbilicate  Lea,  Harris,  No.  281. 

(Neverite)  onuste  Wbitf.,  Harris,  No.  281. 

(Lacunaria)  alabamiensis  Wbitf.,  Harris, 
No.  281. 
erecte  Wbitf.,  Harris,  No.  281. 
semilunate,  Harris,  No.  281. 

(Sigadcus)  clarkeana  Aid.,  Harris,  No.  281. 
Naticopsis  (T)  sp. ,  Girty ,  No.  228. 
Nautilus  Breynius,  Grabau,  No.  229. 

magister  Hall,  Graban,  No.  229. 

(Centroceras)  maroellensis  (Vanuxem), 
Grabau,  No.  229. 
Neithea  qulnquecostete?  (Sow.)  Mort,  Harris, 

No.  280. 
Neritina  wyomingensis  n.  sp. ,  Sten  ton,  No.  608. 


Paleontology— Continued. 
€fenera  and  epeda  deaeHbed^-OoatSnviftA: 
Nenropteris  Brongnlart,  1822,  White,  No.  720. 
caudate  D.  W.,  White,  No.  719. 
dUatete  (L.  And  H. )  Lz.,  White,  No.  720. 
grifflthU  Lx.,  White,  No.  719l 
harrial  n.  sp.,  White,  No.  719l 
Jenneyl  D.  W.,  White,  No.  719^ 
miflsourienais  Lx.,  White,  Nos,  719, 720. 
Tar.  nerrosa  n.  var.,  White,  No.  719. 
BCheuchxeri  Hoflhn.,  White,  Not.  719, 720. 
Niso  umblUcate  Lea,  Harris,  No.  281. 
Nucleosptra  Hall,  Grabau,  No.  229. 

concinna  Hall,  Grabau,  No.  229. 
Nucula  Lamarck,  Grabau,  No.  229. 
oorbuUfbrmis  HaU,  Grabau,  Na  229. 
pulchella  n.  sp.,  Beede  and  Bogen,  No.  46. 
Nuculans-arate  (Hall) ,  Girty,  No.  222. 
Nuonlites  Conrad.  Grabau,  No.  229. 
nyssa  HaU,  Grabau,  No.  229. 
oblongatus  Hall,  Grabau,  No.  229. 
tryqueter  Comad,  Graban,  No.  229. 
Nyctopora  Nicholson,  Lambe,  No.  41&. 

billiiigai  Nicholson,  Lambe,  No.  418. 
Obolella  gamagel  n.  sp.,  Hobbs,  No.  820. 
loperi  n.  sp. ,  Walcott,  No.  688. 
mickwitzi  n.  sp.,  Walcott,  No.  688. 
namouna  n.  sp. ,  Walcott,  No.  688. 
pandemia  n.  sp.,  Walcott,  No.  683. 
rhea  n.  sp. ,  Waloott,  No.  688. 
Obolus  Eichwald,  Waloott,  No.  688. 
anceps  n.  sp.,  Waloott,  No.  683. 
(lingulella)  aigutus  n.sp.,  Walcott,  No. 
683. 
anga  n.  sp. ,  Walcott,  No.  688. 
bellus  n.  sp.,  Waloott,  No.  688. 
bellulus  n.  sp.,  Waloott,  No.  688. 
dedderatus  n.  sp.,  Waloott,  No.  688. 
dubius  n.  sp.,  Waloott,  No.  668. 
ellsi  n.sp., Waloott, No. 688. 
euglyphns  n.  sp.,  Walcott,  No.  688. 
frankllnensls  n.  sp.,  Waloott,  No.688. 
bayesi  n.  sp.,  Walcott,  No.  688. 
helena  n.  sp.,  Waloott,  No.  688. 
ino  sp. ,  Waloott,  No.  688. 
lambomi  yar.  minimus  n.  yar.,  Wal- 
oott, No.688. 
leos  n.  sp.,  Waloott,  No.  688. 
lineolatus  n.  sp.,  Waloott,  No.  688. 
Bosla  Tar.  osoeola  n.  Tar.,  Waloott,  No. 

688. 
nanno  n.  sp.,  Waloott,  No.  688. 
owent  n.  sp.,  Walcott,  No.  688. 
phaon  n.  sp.,  Walcott,  Na  688. 
pogonipensifl  n.  sp.,  Waloott,  No.  68S. 
prindlei  n.  sp.,  Waloott,  No.  688. 
punctetus  n.  sp.,  Waloott,  Na  683. 
rogeni  n.  sp.,  Waloott,  Na  688. 
rotnndatus  n.  sp.,  Waloott,  No.  688. 
similis  n.  sp.,  Walcott,  No.  688. 
slnoe  n.  sp.,  Waloott,  No.  688. 
tarpa  n.  sp.,  Waloott,  Na  688. 
willisi  n.  sp.,  Waloott,  Na  688. 
letus  n.  sp.,  Waloott,  Na  688. 
(Lingulepls)  Hall,  Waloott,  No.  682. 
acuminatus  yar.  meeki,  Waloott,  Na 
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^—Continued. 

I  apeciet  dMcrited— Continued. 

eris  ?  bradleyi  Lx..  White,  No.  ?». 

heni  Lx.,  White,  No.  719. 

pia  cl.  gutbleri  Goei>p,  White,  No.  720. 

>urien8is  n.  ep..  White,  No.  790. 

xm  ?  minutus  n.  q>.,  Beede,  No.  44. 

mediftvia,  HarriB,  No.  281. 

>phloioe  cyoloetJgma   (Lx.)  D.  W., 

lite.  No.  720. 

la  eriphyle  Billings  sp.,  Lambe,  No. 

minima  n.  ep.,  Knowlton,  No.  818. 
r  ep.  Stanton,  No.  60S. 
idea  d'OrUgny,  Orabau,  No.  229. 
i  Hall,  Grabau,  No.  229. 
inaifl  Vanuxem,  Oiabau,  No.  229. 
la  Hall,  Grabau,  No.  229. 
lerjx  Manh,  Sooit,  No.  576. 
remnicha  Winchell,  Waleott,  No.  682. 
indbei^i  Winchell,  Waloott,  No.  682. 
as  Breyniua,  Grabau,  No.  229. 
K  Hall.  Omban,  No.  229. 
mngenae  Swallow,  Weller,  Na  711. 
trictum  VannxeB,  Gmban,  No.  229. 
^emtum  Hall,  Grabau,  No.  229. 
ise  Hall,  Giabau,  No.  229. 
I  Hall,  Grabau,  No.  229. 
ium  HaU,  Grabau,  No.  239. 
Hall,  Girty,  No.  222. 
latum  Hall,  Grabau,  No.  229. 
■on  Hall,  Grabau,  No.  229. 
ta  Conrad,  Grabau,  No.  229. 
UTula  Hall,  Grabau,  No.  229. 
jopia  stroi^omenoidea  HaU,  Girty, 
.222. 

»tes  Fischer  de  Waldheim,  Grabau, 
.229. 

atriatua  Hall,  Grabau,  No.  220. 
lungenaia  (Conrad),  WeUer,  No.  711. 
nails  Hall,  Girty,  Nol  228. 
ersus  Hall,  Grabau,  No.  229. 
sphalusreyncddsi  n.  sp.,  Reed,  No.  542. 
rium  Cope,  Cope,  No.  118. 
eum  Cope,  Cope,  No.  118. 
%  alftnis  Lx.,  Knowlton,  No.  8K. 
ttenuatan.  sp.,  Logan,  No.  440. 
iti  n.sp.,  Logan,  No.  488. 
nensis  n.  sp.,  Logan,  No.  448. 
esta  Conrad,  Logan,  No.  449. 
Ilia  n.  sp.,  Logan,  440. 
jlimarginata,  Harris,  No.  280. 
yroidea  n.  sp.,  Logan,  No.  440. 
nra  n.  sp.,  Logan,  No.  440. 
llensis  n.  q>. ,  Logan,  No.  440. 
asensis  n.  sp.,  Logan,  No.  440. 
k,  Harris,  No.  280. 
a.  sp.,  Logan,  No.  440. 
n.  sp.,  Logan,  No.  440. 
kosa,  Harris,  No.  280. 
ikensis,  Harris,  No.  280. 
BB,  Harris,  No.  280. 
Oeeola  White,  Slantoo,  No.  608. 
;ri  n.  sp.,  Lo^an,  No.  440. 
itoni  B.  sp.,  LQgan,  No.  440. 
yllum  sp.,  Girty,  No.  223. 
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Paleontology— Continued. 
Omera  and  tpeein  dueribed   ConUnned. 
Paohyrhizodus  minimos,  Stewart,  Na  600. 
Paleeoneilo  Hall,  Grabau,  No.  229. 

constricta  (Conmd),Giabau,No.229. 

constricta  (Conrad)?,  Weller,  No.  711. 

emargtnata  (Conmd),  Grabau,  No.  229. 

foonnda  Hall,  Grabau,  No.  239. 

muta  Hall,  Grabau,  No.  229. 

tennistriaU  Hall,  Grabau,  No.  229. 

truncata  Hall,  Weller,  No.  711. 
Paleotroehis,  Williams,  No.  741.  ' 

Paleschara  Hall.  Grabau,  No.  229.  < 

ampleetens  Hall,  Grabau,  No.  229. 

intercella  Hall,  Grabau,  No.  229. 

reticnlaU  Hall,  Grabau,  No.  229. 
PaUurus  eolumbi  Heer,  Knowlton,  No.  892 

minimus  n.  sp.,  Knowlton,  No.  898. 

zizyphoides  ?  Lx.,  Knowlton,  No.  892.  ! 

Parabatnichns,Hay,No.286.  I 

Paracyclas  Hall,  Oiabau,  No.  239.  i 

limta  (Conrad) ,  Grabau,  No.  239. 
Parasyga  Hall  and  Clarke,  Giaban,  No.  229. 

hirsnU  Hall,  Owban,  No.  289. 
Patella  geometrica  Merriam,  Merriam,  No. 

481. 
Patellostium,  Girty,  No.  222.  i 

nodocestatnm  (Gurley ),  GiHy,  No.  232.  ' 

Pseopteris  cf .  arborescena  (Sehloth. )  Brongn., 
White,  No.  730. 

borealis  Brongn.,  Fontaine,  No.  18& 

elintoni  Lx.,  WhHe,  Na  739. 

dentata  Brongn.  (non  Will.),  White,  No. 
719. 

geyleriana  Nathorst,  Fontaine,  No.  188. 

jenDeyl  n.  sp. ,  White,  No.  720.  ^ 

lesqnereuxii  D.  W.,  White,  No.  719. 

oreopterldia  (Sohloth. )  8tb„WhHe,  No.719. 

polymorpha  Brongn,,  White,  No.  719. 

pseudovestha  n.  sp.,  White,  No.  720. 

richardsoni  n.  sp. ,  White,  No.  ii9.  i 

squamosa  Lx. ,  White,  No.  720. 

unita  Brongn.,  White,  No.  719. 

Testita  Lx.,  White,  No.  730.  ^ 

rar.  minor  b.  var.,  White,  Na  719. 

<Asterotbeca)    headtelioMes   Bfongn.  7, 
White,  No.  720. 

(Asterotheca)  squamosa  Lx.,  White,  No. 
719. 

(Dactylotheca)    dentata  Brongn.    (non 
WUl.),  White, No.  720. 
Pelycictis  lobulatns  Cope,  Cope,  No.  118. 
Pentacrlnus  asteriscus  Meek  and   Hayden, 

Stanton,  No.  608. 
Pemopecten  cooperensts  (Shumard),  Weller, 

No.  7U. 
Persea  spedosa  Heer,  Hollick,  No.  828. 
Phaoops  £mmrich,  Grabau,  No.  229. 

hudflonicus  Hall,  Girty,  No.  222. 

rana  (Green),  Orabau,  No.  239. 
Phaethonides  Angelin,  Grabau,  No.  229. 

gemmsus  Hall  and  Clarke,  Orabau,  No, 
229. 
Phanerotinus  paradoxus  Winchell,  Weller. 

No.  711. 
Philine  alabamensis  Aid.,  Harris,  Na281.  ^-^  '  ^ 
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Paleontology— Oontintied. 
Omera  and  tpeciea  dMcrtbcd— Continued. 
Philliptastesea  bilUngsi  Calvin,  Lambe,  No. 
414. 
Terneuili   Milne-Edwardis    and    Haime, 
Lambe,  No.  414. 
Pboladella  Hall,  Grabau,  No.  229. 

radiata  (Coniad),  Qrabau,  No.  229. 
Pboladomya  inseqniplicata  n.  sp.,  Stanton, 
No.  608. 
king!  Meek,  Stanton,  No.  60a. 
Pholas  alatoideus,  Harris,  No.  280. 
Pholidops  Hall,  Grabau,  No.  229. 
bamlltonise  Hall.  Qrabau,  No.  229. 
lingnloides  Hall,  Grabau,  No.  229. 
Phragmites  falcata  n.  sp.,  Knowlton,  No.  892. 

?  latisBima  n.  sp.,  Knowlton,  No.  892. 
Phragmodictya  Hall,  Hall  and  Clarke,  Noa. 
275,277. 
catelliformls   Whitfield  (sp.),  Hall   and 

Clarke,  No8.  276,  277. 
(?)  crebristriata  Hall,  Hall  and  Clarke, 

i^oe.276,277. 
(?)  lineata  Hall,  Hall  and  Clarke.  Noe.  275, 

277. 
patelllformis  Hall,  Hall  and  Clarke,  Nob. 
275,277. 
Phyllites  craasifolla  n.  sp.,  Knowlton,  No.  892. 
Phyllonotofl  moralus  Har.,  Harris,  No.  281. 
Phynchofltegium  knowltoni,  n.  sp.,  Britton, 

No.«5. 
Pbysoflpongia  Hall,  Hall  and  Clarke,  Nob.  275, 
277. 
altemata  Hall,  Hall  and  Clarke,  Nos.  275, 

277. 
colletti  Hall,  Hall  and  Clarke,  Noe.  275, 

277. 
dawBoni  Whitfield  (sp.)  Hall  and  Clarke, 

N08.  275,  277. 
multiburBaria  n.  sp.,  Hall  and   Clarke, 
NcM.275,277. 
Pinna  peracuta  Shumard,  Girty,  Na222. 

sp.,  Harris,  No.  280. 
Pinus  gracilistrobns  n.  sp.,  Knowlton,  No.  892. 
iddingai  n.  sp.,  Knowlton,  No.  892. 
macrolepis  n.  sp.,  Knowlton,  No.  892. 
prcmurrayana  n.  sp.,  Knowlton,  No.  892. 
susquaensls  Dawson,  Fontaine,  No.  188. 
wardii  n.  sp.,  Knowlton,  No.  392. 
Pityoxylon  aldersoni  n.  sp. .  Knowlton ,  No.  892, 

amethystinum  n.  sp.,  Knowlton,  No.  392. 
Planolites  corrugatus  n.  sp.,  Walcott,'No.  681. 

Buperbus  n.  sp. ,  Walcott,  No.  681 . 
Plasmopora  Milne-Edwards  and  Haime  1849, 
Lambe,  No.  413. 
follis  Milne-Edwards  and  Haime,  Lambe, 

No.  418. 
petaliformis  Lonsdale  (sp.),  Lambe,  No. 
413. 
Plataninium  haydeni  Felix,  Knowlton,  No. 

892. 
PlatanusciSBOidesLesquereux  ?,  Ward,  No.  090. 
guillelmee  (3oepp,  Knowlton,  No.  392. 
montana  n.  sp.,  Knowlton,  No.  892. 
Platecarpus,  WilliBton,  No.  747. 


PaleoDtology— Continued. 
Qtnera  and  species  described— Cont 
Platyoeras  Conrad,  Girty,  No.  223 
Conrad,  Grabau,  No.  229. 
bncculentum  Hall,  Grabau,  ] 
carinatum  Hall,  Qrabau,  No 
erectum  Hall,  Grabau,  No.  22 
symmetricum,  Qrabau,  No.  2! 
thetiB  Hall,  Qrabau,  No.  229. 
primoidialis  Hall  ?,  Walcott, 
(Orthonychia)  attenuatnm 
No.  229. 
Platycrinus  Miller.  Grabau,  No.  2 
eriensia  Hall,  Grabau,  No.  22! 
symmetricus  Wachsmuth  a 
Girty,  No.  223. 
Platyostoma  Conrad,  Grabau,  N( 
lineata  Conrad,  Grabau,  No. 
var.emarginata  n.var.,Q 
minutum  n .  sp. ,  Girty,  No.  22 
Platyachiama  miBsourienaia  n.s] 

711. 
Platyxytrodus  striatna.  Hay,  No. 
Plethomytllus  Hall,  Grabau,  No. 
oviformia  (Conrad),  Grabau, 
Plethoepira  ?  n.  ap.,  Girty,  No.  222 
Pleurodictyum  Goldfuaa,  Grabai 
stylopora  ( Baton ) ,  Grabau,  1 
Pleuromya  suboompreeBa  Meek 

em. 

Pleurophorus  taffi  n.  ap.,  Girty,  I 

Plenrotoma  cainei  n.  ap.,  Harris 
capax  Whitf .,  Harris,  No.  281 
carlott»,  n.  ap.,  Harris,  No.  2f 
denticulata  Edw.  yar..  Hair 
exilloides  Aid.,  Harris,  No.  2 
georgei  n.  sp. ,  Harris,  No.  281 
huppertai  var.,  Harria,  No.  2f 
langdoni  Heilp. ,  Harria,  No. 
mediayia  Har.  var. ,  Harria,  I 
var.  equiseta  n.  var.,  Hai 
moniliata  Heilp.,  Harris,  No 
moorei  Gabb,  Harria,  No.  281 
nebuloea  n.  ap.,  Harria,  No.  2 
roaooei  n.  sp.,  Harria,  No. 28 
servatoidea  Aid.,  Harris,  Nc 
silicata  Aid.,  Harris,  Noa.  2fl 
(-?)  siphua  Aid.,  Harria,  No. 
terebralia  Aid.  var.,  Harris, 
tomblgbeenaia  Aid.,  Harria, 
vaugbani  var.  aylvcerupis,  G 
veatchi  n.  ap.,  Harris,  No. 2) 
(Mangilia)  infana  Har..  Hai 

Pleurotomaria  de  France,  Grab 
caplllaria  Conrad,  Grabau.  ] 
iaaacai  Hall  and  Whitfield 

228. 
itys  Hall,  Grabau,  No.  229. 
lucinia  Hall,  Grebau,  No.  22 
planidorsalia  Hall,  Qrabau, 
regulata  Hall,  Grabau,  No.S 
(?)  sp.,  Girty,  No.  228. 

Pleurotomella  sigma,  n.  ap..  Ha 
veatchi  n.ap.,  Harria,  No.  28 

Poadtes  ap.,  Holliok«  No.  828. 
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-Con  tinned. 

ipecies  deseHbed^-ContinneA. 

UB  Hinde,  Graban,  No.  229. 

I  Hinde,  Oraban,  No.  229. 

08  Hinde,  Grabaa,  No.  229. 

I  Hinde,  Gmbaa,  No.  229. 

formlB  Hinde,  Giaban,  No.  229. 

\B  Hinde,  Qrabau,  No.  229. 

toB  Hinde,  Graban,  No.  229. 

tofl  Hinde,  Graban,  No.  229. 

pa  Hinde,  Graban,  No.  229. 

ktus  Hinde,  Graban,  No.  229. 

( Hinde,  Graban,  No.  229. 

tna  Hinde,  Gmban,  No.  229. 

alatns  Hinde,  Graban,  No.  229. 

iplex  Hinde,  Graban,  No.  229. 

ialooeaenslBn.  sp.,  Johnson,  Na  861. 

IfcCoy.  Graban,  No.  229. 

>lex  HaU,  Graban,  No.  229. 

la,  Hay,  No.  286. 

alaamoidea  Goepp,  Knowlton,  No. 

ogenoides  Ward,  Knowlton,   No. 

lUfera  Heer,  Knowlton,  No.  892. 
la  Ward,  Knowlton,  No.  892. 
aria  n.  sp.,  Knowlton,  No.  892. 
>11thensiB  n.  sp.,  Knowlton,  No.  882. 
2f.,  P.  rectinoda  Win.,  Weller,  No. 

nriana  Dnncan,  Vanghan,  No.  072. 

lya?  spertennls  n.  sp.,  Beede,  No.  44. 

a  n.  sp.,  Beede,  No.  44. 

i  fnlvarupis  n.  sp.,'Harris,  No.  281. 

■as  n. gen.,  Clarke,  No.  96. 

I  Clarke,  1885,  Clarke,  No.  96. 

ones  and  Hall,  Graban,  No.  229. 

rmis  n.  sp.,  Matthew,  No.  468. 

mlum  Jones,  Graban,  No.  229. 

is  Jones,  Graban,  No.  229. 

ilifera  (Hall),  Graban,  No. 229. 

I  Pander,  Graban,  No.  229. 

iatns  Hinde,  Graban,  No.  229. 

iris  Hinde,  Graban,  No.  229. 

tns  Hinde,  Grabau,  No.  229. 

ktns  Hinde,  Graban,  No.  229. 

IS,  Hinde,  Graban,  No.  229. 

08  Hinde,  Graban,  No.  229. 

ns  Hinde,  Graban,  No.  229. 

ri  Hinde,  Grabau,  No.  229. 

18  Hinde,  Graban,  No.  229. 

>i8  woolgari  Meek,  Logan,  No.  488. 

tya  n.  gen..  Hall  and  Clarke,  Nos. 

m, 

[lia  n.  sp..  Hall  and  Clarke,  Nos.  275, 

i»  n.sp.,Hall  and  Clarke,  Nos.  275, 

lia  n.sp.,Hall  and  Clarke,  Nos.  275, 

im  Hall  (sp.).  Hall  and  Clarke, Nos. 

276. 

0  n.  sp.,  Hall  and  Clarke,  Nos.  275, 

ea  n.sp..  Hall  and  Clarke,  Nos.  275, 


Paleontology— Continned 
Oertera  and  tpeeiea  de9cribedr-Cont\nned. 
Prismodietya  choansB  n.  sp..  Hall  and  Clarke, 
Nos.  275,  276. 
cithara  n.  sp.,Hall  and  Clarke,  Nos.  275, 

-276. 
oonradi  Hall  (8p.),Ha]l  and  Clarke,  Noa. 

276,276. 
oorynia  n.  sp.,Hall  and  Clarke,  Nos.  275, 

276. 
filitextUis  Hall  (sp.),  Hall   and  Clarke, 

Nos.  275, 278. 
narthecia  n. sp..  Hall  and  Clarke,  Noa.  275, 

276. 
palaa  n.sp..  Hall  and  Clarke,  Nos.  275, 

276. 
parallela  HaU  (sp.), Hall  and  Clarke,  Noa. 

275,276. 
polyhedra  n.  sp..  Hall  and  Clarke,  Nos.  275, 

2n. 
prismatica  Hall  (sp.),  Hall  and  Clarke, 

Noa.  275,  276. 
ptionia  n.  Bp.,Hall  and  Clarke,  Nos.  275, 

276. 
spectabilis  n.  sp..  Hall  and  Clarke,  Nos.  275, 

276. 
telum  Hall  (sp. ).  Hall  and  Clarke,  Nos.  275, 
276. 
Productella  Hall.  Graban.  No.  229. 
alifera  n.  sp.,  Girty,  No.  228. 
oooperensis  Swallow,  Girty,  No.  228. 
navicella  Hall,  Grabau,  No.  229. 
spinnlicosta  Hall,  Grabau,  No.  229. 
Productns  burlingtonenais  Hall?,  Girty,  No. 
222. 
gallatinensis  n.  sp.,  Girty,  No.  228. 
IsBvicosta  White,  Girty,  No.  228. 
parviformis  n.  sp.,  Girty,  No.  228. 
scabriculns  Martin,  Girty,  No.  228. 
semireticulatns  ( Martin )  ?,  Girty,  Nos.  222, 
228. 
Pfoetus  Steininger,  Graban,  No.  229. 

cunrimarginatus  Hall,  Grabau,  No.  229. 
loganensis  Hall  and  Whitfield,  Girty,  No. 

228. 
macrocephalns  Hall,  Graban,  No.  229. 
peroccidens  Hall  and  Whitfield,  Girty, 

No.  223. 
piotuderans  Hall,  Girty,  No.  222. 
row!  (Green),  Grabau,  No. 229. 
Promacrus  cuneatus  Hall,  Weller,  No.  711. 

websterensis  n.  sp.,  Weller,  No.  711. 
Protagraules  priscus  Matt,  Matthew,  No.  468. 
Protagriochoerus  n.  gen.,  Soott,  No.  576. 
Protarea  Milne-Bdwards  and  Haime,  Laaibe, 
No.  418. 
Tetnsta  Hall,  Lambe,  No.  418. 
Protoceras  Marsh,  Scott,  No.  576. 
Protogaulus  hippodus  n.   gen.    (sp.  Cope), 

Riggs,No.660. 
Protoreodon  Scott  and  Osbom,  Scott,  No.  576. 
ProtoealTlnia  (Sporangites)  huronensis.  Ami, 

No.  10. 
Pxotosiphon  kempanum  Matt.,  Matthew,  No. 

468. 
Protospymna  gigas  n.  sp.,  Stewart,  No.  610. 
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Faleontoloffy— Oontinued. 
Genera  and  apeeie$  described— CoDtiiiued. 
Protylopua  Wortman,  Scott,  No.  676. 
Fseudocopteris  Lx.,  White,  No.  720. 

obtusUoba  (Brongn.)  Lx.,  White,  No.  720. 
sqnamoea  Lx.  sp. ,  White,  No.  720. 
8p.,White,No.720. 
FMudoliva  Bcallna  Heilp.,  Harris,  No.  281. 
tnbeiculileza  Con.,  Harris,  No.  28L 
vetusta,  Harris,  No.  281. 
▼etosta  var.,  Harris,  No.  280. 
FMadomoDotis  (7)  cf.  hawni  Meek,  Beode, 
No.  42. 
var.  equistriata  ?  sp.  7  hot.,  Beede 
No.  48. 
robusta  sp.  7  var.  7  nov.,  Beede,  No.  48. 
tenuistriata  sp.  7  var.  ?  nov.,  Beede,  No.  48. 
Psendopecopteris  macilenta  (L.  and  H.)  Lx., 
White,  No.  719. 
squamosa,  Lx.,  White,  No.  719. 
Pseudo-pema  n.  gen.,  Logan,  No.  440. 
attenuata  n.  sp.,  Logan,  No.  440. 
orbicolaris  n.  sp. ,  Logan,  No.  440. 
rogosa  n.  sp.,  Logan,  No.  440. 
torta  n.  sp.,  Logan,  No.  440. 
wilsoni  n.  sp.,  Logan,  No.  488. 
Pterinea  Goidfuss,  Gntbau,  No.  229. 

fiabella  (Ck>nrad),  Grabaa,No.229. 
Pterinopecten  Hall,  Grabaa,  No.  220. 
conspectus  Hall,  Grabau,  No.  229. 
hermes  Hall,  Grabau,  No.  229. 
undodus  Hall,  Grabau,  No.  229. 
Pteris  pseudopennnfonnis,  HolUck,  No  328. 
Pteiospermites  haguei  n.  sp..  Knowlton,  No. 

893. 
PteroophenuB  sGhnchertl  n.  gen.  et  sp.,  Lucas, 

No.  445. 
Ptilodictya  Lonsdale.  Grabau,  No.  229. 

plumea  Hall,  Grabau,  No.  229. 
PtUoporasp.,  Girty,  No.  223. 
Ptycboceras  near  ciasBum,  Harris,  No.  280. 
Ptychodenna  cf.  P.  minor  Hall,  Weller,  No. 

711. 
Ptyohopaiia  (B.)  affinis  Waloott,Wa]oott,  No. 
682. 
antiqua  Salter  sp.,  Walcott,  No. 683. 
(?)  dlademata  Hall  sp.,  Walcott,  No.  682. 
llanoensls  Walcott  (7),  Walcott,  No.  682. 
penfleldi  n.  sp.,  Walcott,  No.  682. 
(Lonoohocephalus)    wisconsenals    Owen 

sp.,  Walcott,  No.  682. 

sp.  undet ,  Walcott,  No.  682. 

Pycnodns  phaseolus.  Hay,  No.  286. 

Pyriopecten  Hall,  Grabau,  No.  229. 

orbiculatus  Hall,  Grabau,  No.  229. 
Pyropsis  i)erula  Aid.,  Harris,  No.  281. 
Quercinium  lamarense  n.sp.,  Knowlton,  No. 

392. 
Queroophyllum   wyomingense   ii.  sp.,  Pbn- 
taine,  No.  188. 
culvert  n.  tp.,  Knowlton,  No.  892. 
Qnercus  oonaimilis  7  Newby.,  Knowlton,  No. 
392. 
elUalana  Lx.,  Knowlton,  No.  892. 
furcinervis  americana  Kn.,  Knowlton,  No. 

892. 
groflddentata  n.  sp.,  Knowlton.  No.  392. 


Paleontology— Con  tinned. 
Qenera  and  apedea  described— Continued. 
Quercus— (continued. 

hesperia  n.  sp.,  Knowlton,  No.  892. 
(7)  magnlfoUa  n.  sp.,  Knowlton,  No.  392. 
mlcrodentata  n.  sp.,  Hollick,  No.  328. 
wardiana  Lx.  7,  Ward,  No.  690. 
weedii  n.  sp,,  Knowlton,  No.  892. 
yanceyi  n.  sp.,  Knowlton,  No.  882. 
sp.,  Knowlton,  No.  392. 
Beptaria  Bolle,  Grabau,  No.  229. 

stolonifem  Bolle,  Grabau,  No.  229. 
Reteporina  d'Orbigny,  Grabau,  No.  229. 

striata  Hall,  Grabau,  No.  229. 
Reticularia  oooperensis  Swallow,  Oixty,  No. 
228. 
cooperensls  var.,  Girty,  No.  228. 
(7)  pecullaris  Shumard,  Glriy,  Na  228. 
perplexa  (McCheaney),  Girty,  No.  222. 
(7)  subrotunda  Hall,  Girty,  No.  223. 
Rhabdocaipus    multtstriatus    (PresL)    Lx., 
White,  No.  720. 
( Pachyte8ta>manBfleldi  Lx.,  White,No.720. 
Rhabdosispongia  n.  gen.,  Hall  and  Clarke, 
Noe.  275,  276. 
amalthea  Hall   (sp.).  Hall  and  Clarke 

Nos.  275,  276. 
condroxiana  n.  sp.,  Hall  and  Clarke,  Nosl 
275,277. 
Rhamnaclnlum  radiattun  Felix,  Knowlton 

No.  892. 
Rtaamnus  clebuml  Lx.,  Hollick,  No. 828. 
Rhipidomella  Oehlert,  Grabau,  No.  229. 
burlingtonensis  ( Hall ) ,  Wei ler.  No.  711. 
cyclas  Hall,  Grabau,  No.  229. 
idonea  Hall,  Grabau,  No.  229. 
leuoosia  Hall,  Grabau,  No.  229. 
miohelini  L^veiU^,  Girty,  No.  228. 
obUta  Hall,  Girty,  Na  222. 

var.  emarglnata  Hall,  Girty,  No.  222. 
penelope  Hall,  Grabau,  No.  229. 
vanuxemi  Hall,  Grabau,  No. 229. 
Bhiaodus,Hay,No.286. 
Rhombopora  Meek,  Grabau,  No.  229. 
hexagona  ( Hall ) ,  Grabau,  No.  229. 
Immeraa  Hall,  Grabau,  No.  229. 
lineata  Hall,  Grabau,  No.  229. 
polygona  (Hall), Grabau,  No.  229. 
reticulata  (Hall),  Grabau,  No.  229. 
tortalinia,  Grabau,  No.  229. 
(7)  transversa  (Hall),  Grabau,  No. 229. 
Bingicula  butleriana  Aid.,  Harris,  No.  281. 
butleriana  var.  lignitifera  Aid.,  Harris, 
No.  281. 
R<Bmerispongla  n.gen.,  Hall  and  Clarke,  Nos. 
275,276. 
gerolstetnensis  F.  Roemer  (sp.),  Hall  and 
Clarke,  Nos.  275, 276. 
Romingeria  Nicholson,  Lambe,  No.  413. 

umbellifera  Billings  (sp.),  Lambe, No.  413. 
Rhynchonella   gnathopora    Meek,  Stanton, 
No.  608. 
myrina  Hall  and  Whitfleld,  Stonton,  No. 
603. 
Rhynchospira  lormosa  (Hall), Girty,  No.  222. 
Sagenodus  copeanus  n.  sp.,  Williston,  No.  749. 
textilis.  Hay,  No.  286i  by  VJ  KJ  VJ  V I V^ 
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nr— Continued. 

d  apedea  d«crfl)cd— Continued. 

irians  Heer,  Knowlton,  No.  392. 

rgeroceras  Hyatt,  Clarke,  No.  96. 

;:onum  n.  up. ,  Clarke,  No.  96. 

loliteB  webrterenBte  n.  sp.,  Weller,  No. 

>psi8  variabilis   Fontaine,    Fontaine, 
8. 

18  afDnis  Newby.,  Knowlton,  No.  S92. 
ustlfoliuB  Lx.,  Holllck,  No.S28. 
adilollolua  Ward,  Knowlton,  No.  392. 
ndifolioloidefl  n.  sp.,  Knowlton,  No. 
12. 

■dii  n.  sp.,  Knowlton,  No.  392. 
sites  americanus  Lx.,  HoUick,  No.  328. 
Lsmudgii  Lx.,Ward,No.690. 
jphalufl  lanciformla,  Hay,  No8.288,298. 
ipbagos,  n.  sp.,  Hay,  Nos.  288, 298. 
[arris,  No.  281. 
ulsita  Aid.,  Harris,  No.  281. 
tiba   misBonriensis   n.    gen.  et.    sp., 
!r,No.711. 

Dder  alabamensis  Aid.,  Harris,  No.  281. 
liUcus  Aid.,  Harris,  No.  281. 
lla  demissa  Con.  var..  Harris.  No.  281. 
Iprini,  Harris,  No.  281. 
xsrinufl  sp.,  Girty,  No.  228. 
«8,  Logan,  No.  438. 
loans,  Logan,  No.  488. 
rreni,  Logan,  No.  438. 
ter  lecontei  n.  sp.,  Merriam,  No.  480. 
>olus  Ulrich,  Graban,  No.  229. 
Qcatus  Hall,  Grabau,  No.  229. 
lus  King,  Girty,  No.  222. 
lus  King,  Grabau,  No.  229. 
lalis  Hall,  Weller,  No.  711. 
nis  Herrick,  Girty,  No.  222. 
>ressns  ( Conrad ) ,  Grabau,  No.  229. 
ekanus,  n.  sp.,  Girty,  No.  222. 
idatus,  n.  sp.,  Girty ,  No.  222. 
Iniformls,  n.  sp. ,  Girty,  No.  222. 
)horia  swallovl  (Hall),  Weller,  No. 711. 
I  calycinus  Cope,  Cope,  No.  118. 
»terls   distantlfolia    n.  sp.,  Fontaine, 
ro.l88. 

undlfolia  n.  sp.,  Fontaine,  No.  188. 
a  gabbi  R4mond,  Merriam,  No.  480. 
erlineata  Stimpson,  Merriam,  No.  480. 
lla  humulis  n.  sp. ,  Girty,  No.  228. 
Diatura  n.  sp. ,  No.  Girty,  223. 
disonensis  n.  sp.,  Girty,  No.  223. 
var.  pusilla  n.  var.,  Girty,  No.  228. 
a  conttsie  Heer,  Knowlton,  No.  392. 
bcilis  Heer,  Fontaine.  No.  188. 
tgsdoifli   (Brongn.)    Heer,    Knowlton, 
10.392. 

gnlflca  n.  sp.,  Knowlton,  No.  392. 
cbenbachi   (Geinitz)   Heer,  Fontaine, 
I0.198. 

Fontaine,  No.  188. 

orbis  sylvficrupis  n.  sp.,  Harris,  No.  281. 
tu8  bilix  Con.,  Harris,  No.  281. 
:livu8  Con. ,  Harris.  Noe.  280, 281. 
riasigillarioides  (Lx.) ,  White,  No.  720. 
lolanus)    camptotsnia  H.    C.   Wood, 
¥hite,No.720. 


Paleontology — 0>ntinued. 
Oenera  and  species  described— Continued. 
Sipho  iuomeyi  Aid.,  Harris,  No. 281. 
Sipbonalia  subsclarina  Heilp.,  Harris,  No.  281. 

sp.  Harris,  No.  281. 
Smilax  lamarensis  n.  sp.,  Knowlton,  No.  892. 
Smilodon  mercerii  Cope,  Cope,  No.  118. 
Solariella  louisiana  Dall.,  Harris,  No.  281. 
Solarium  bellense  n. sp.,  Harris, Nos. 280, 281. 
cupola  Heilp.,  Harris,  No. 281. 
elaboratum  Con.,  Harris,  No.  281. 

var.  delphlnuloldes  Heilp.,  Harris,  No. 

281. 
var.  intusum  n.  var.,  Harris,  No. 281. 
huppertzi  Har.  var.,  Harris, No. 281. 
gr^l^  Har.,  Harris,  No.  281. 
leanum  Dall.,  Harris,  No.  281. 
sylvserupls  Har.,  Harris,  No.  281. 
Solenomya  parallela  n.  sp.,  Beede  and  Rogen, 

No.  46. 
Solenoplenia?  weedl,  Walcott,  No.  682. 
Somphospongia  n.  gen.,  Beede,  No.  44. 

multiformis,  u.  sp.,  Beede,  No.  44. 
Sphenolepidium  kurrianum  (Dunker)  Heer, 
Fontaine,  No.  188. 
parceramosum  Fontaine,  Fontaine,  No. 
188. 
Sphenophyllum    cuneifoUum    (Stb.)   Zeill., 
White,  No.  719. 
emarginatum  Brongn.,  White,  No.  720. 
leacurianum  n.  sp.,  White,  No.  720. 
majus  Brongn. ,  White,  No.  720. 
suspectum  n.  sp..  White,  No.  719. 
( Asterophy  llltes  7)     fasciculatum    (Lx.) , 
White,  No.  720. 
Sphenopteris  brittaii  Lx.,  White.  No.  720. 
canneltonensis  n.  sp.,  White,  No.  720. 
capitata  n.  sp..  White,  No.  720. 
chsBrophylloides  (Brongn.)  Presl.,  White, 

No.  720. 
cristata  (Brongn.)  Presl.,  White, No. 720. 
iUinoisensia  n.  sp..  White,  No.  720. 
lacoel  D.  W.,  White,  No.  720. 
missourienflis  n.  sp..  White,  No.  720. 
mixU  Schimp.,  White,  No.  720. 
pinnatlflda  (Lx. ) ,  White,  No.  720. 
plnrinervia  Heer?,  Fontaine,  No.  188. 
subcrenulata  (Lx.),  White, No. 720. 
auspecta  n.  sp.,  White,  No.  720. 
sp..  White,  No.  720. 
Sphenopteris  taffii  n.  sp..  White,  No.  719. 
van  ingeni  n.  sp.,  White,  No.  720. 
wardiana,  n.  sp.,  White,  No.  720. 
(CrooBOtheca)     bphioglosoides     (Lx.), 

White.  No.  720. 
(Hymenotheca)  broadheiidi  n.sp..  White, 
No.  720. 
Sphenotufl  Hall,  Grabau,  No.  229. 

truncatus  (Conrad),  Grabau, No. 229. 
Spirialis  choctavensis  Aid.,  Harris.  No.  281. 

elongatoidea  Aid.,  Harris,  No.  281. 
Spirifer  Sowerby,  Grabau,  No.  229. 
angustus  Hall,  Grabau,  No.  229. 
asper  Hall,  Grabau,  No.  229. 
audaculus  (Conrad),  Grabau, No. 229.    zed  by 
var.  eatoni  Hall,  Grabau,  No.  229. 
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Paleontology— Continued. 
Oenera  and  gpecies  deteribMl— Contipued. 
Spirlfer— Contlnaed. 

centronatua  Wlnchell,  Girty,  No.  228. 
vap.  Bemlfurcatus  n.  var.,  Olrty,  No. 
228. 

consobrinns  d'Orbigny ,  Qrabaa,  No.  229. 

engelmanni  Meek,  Girty,  No.  228. 

granulosus  (Ck>nFad),  Grabau,  No.  229. 
var.  clintonl  Hall,  Grabau,  No.  229. 

macronotus  Hall,  Grabau,  No.  229. 

marionensis  Shumard  (?)  Girty,  No.  228. 

marionensis  Shumard,  Weller,  No.  711. 

mucronatus  Ck>nrad ,  Grabau,  No.  229. 

rockymontanus  Marcou,  Girty,  No.  222. 

striatus  var.  madisonensis  n.  var.,  Girty, 
No.  223. 

Bubattenuatufl  Hall,  Girty,  No.  228. 

tulllus  Hall,  Grabau.  No.  229. 

(Delthyris)  sculptilis  (Hall),  Grabau,  No. 
229. 

(Martinia)  subumbonus  Hall,  Grabau,  No. 
229. 

(Reticularia)   flmbriatus  (Conrad),  Gra- 
bau, No.  229. 

sp.  Girty,  No.  223. 
Spiriferina  solidirostris  White,  Girty,  No.  223. 
Spirophy ton  sp.,  Weller,  No.  711. 
BpiTorbis  Lamarck,  Grabau,  No.  229. 

angulatus  Hall,  Grabau,  No.  229. 
Stearoceras  gibbosum  Hyatt,  Girty,  No.  222. 
Bteganoblastus  canadensis,  White,  No.  726. 
Stemmatia  bicrlstatus,  Hay,  No.  286. 

bifurcatus,  Hay,  No.  286. 

chelriformis,  Hay,  No.  286. 

compactus.  Hay,  No.  286. 

keokuk,  Hay,  No.  286. 

symmetricus.  Hay,  No.  286. 
Stiboriopds  n.  gen.,  Vaughan,  No.  672. 

jamaicaensls  n.  sp. ,  Vaughan,  No.  672. 
Stictopora  Hall,  Grabau,  No.  229. 

palmipes  Hall,  Grabau,  No.  229. 

permarginata  Hall ,  Grabau,  No.  229. 

recta  Hall,  Grabau,  No.  229. 

slnuosa  Hall,  Grabau,  No.  229. 
Stictoporella  (7)  sp,,  Girty,  No.  228. 
Stigmaiia  evenii  Lx.,  White,  No.  720. 

verrucosa  (Martin)  8.  A.  MlUer,  White, 
No.  720. 
Btraparollus  Montfort,  Grabau,  No.  229. 

rudis  Hall,  Grabau,  No.  229. 

utahenais  Hall  and  Whitfield,  Girty,  No. 
228. 

?sp.,WeUer,No.711. 
Streblotrypa  tTlrich,  Grabau,  No.  229. 

hamiltonense  (Nicholson),  Grabau,  No. 
229. 
Streptelaama  Hall,  Grabau,  No.  229. 

rectum,  Hall,  (jrabau,  No.  229. 

ungula  Hall,  Grabau,  No.  229. 

waynense  (Saflord ) ,  White,  No.  222. 
Btiepula  Jones  and  Hall,  Grabau,  No.  229. 

sigmoidalis  Jones,  Grabau,  No.  229. 
Btriatopora  Hall,  Lambe,  No.  418. 

flexuosa  Hall,  Lambe,  No.  413. 

llnneana  BUllngB,  Lambe,  No,  418. 


Paleontology-<k>n  tinned. 
Oenera  and  gpecia  <I«Mrawd— Oontinued. 
Strophalosla  King,  Grabau,  No.  229. 

truncata  (Hall), Grabau,  No. 229. 
Stropheodonta,  Hall,  Grabau,  229. 

demissa  Conrad,  Gzabau,  No.  229. 

concava  Hall,  Grabau,  No.  229. 

plicata  Hall,  Grabau,  No.  229. 

(Leptostrophia)   perplana  Conrad,  Gra- 
bau, No.  229. 

(Donvillina)  innquistrlata  (Goniad),  Gra- 
bau, No.  229. 

(Pholidostrophia)  nacrea  (Hall), Grabau, 
No.  229. 

(Leptostrophia)  Junta  Hall,  Grabau.  Na 
229. 
Stiophocrinus  dicydicus  n.  gen.  et  sp.,  Sarde- 

Bon.No.665. 
Stylarea  von  Beebach,  Lambe,  No.  418. 

parva  Billings  (sp.),  Lambe,  No.  418. 
StylloUna  Karpinaky,  Grabau,  No.  229. 

fisBurella  Hall,  Grabau,  No.  229. 

spica  (Hall),  Grabau,  No. 229. 
Styloocenia  duerdeni  n.  sp.,  Hill,  No.  672. 
Surcula  nasuta  Whitf.,  Harris,  No.  28L 
Bycium  doacinum  Cope,  Cope,  No.  118. 
Syringolites  Hinde  1879,  Lambe,  No.  418. 

huronensis  Hinde,  Lambe.  No.  418. 
Bsnringopora  Goldfuas,  Lambe,  No.  418. 

aculeata  n.  sp. ,  Girty,  No.  228. 

bifurcata  Lonsdale,  Lambe,  No.  418. 

compacta  Billings,  Lambe,  No.  418. 

dalmanii  Billings,  Lambe,  No.  418. 

hJsingeri  Billings,  Lambe,  418. 

inlundibula  Whitfield,  Lambe,  No.  418. 

intermedia  Billings,  Lambe,  No.  418. 

maclurei  Billings,  Lambe,  No  418. 

nobilis  Billings,  Lambe,  No.  418. 

perelegans  Billings,  Lambe,  No.  413. 

ramulosa  (Joldfuss,  Lambe,  No.  418. 

reticulata  (3oldf  uss,  Lambe,  No.  413. 

retiformis  Billings,  Lambe,  No.  418. 

aurcularia  n.  sp.,  Girty,  No.  228. 

verticillata  Goldfuas,  Lambe,  Na  418. 
Syilngotheris  carter!  (Hall),  Weller,  No. TIL 

carterl  Hall,  Girty,  No.  223. 
Bymola  dalli  Coas.  var.,  Harris,  No.  281. 

trapaquara  Har.  n.  sp.,  ECairia,  No.  281. 
Tseniophyllum  latifollum  n.  ap..  White,  No. 

720. 
Tsniopteris  ?  miaaouriensia  D.  W.,  White,  No. 

720. 
Tsenlpora  Nicholson,  Grabau,  No.  229. 

exigua  Nicholson,  Grabau,  No.  229. 
Tapirua  hayali  Leidy,  Cope,  No.  118. 
Taxites  olriki  Heer,  Knowlton,  No.  392. 
Taxocrinus  Phillips,  Grabau,  No.  229. 

nuntius  Hall,  Grabau,  No.  229. 
Tancredia  7  knowltoni  n.  q>.,  Stanton,  No.  eoa. 
Teinoetoma  subangulatus  Meyer,  Han1s,Noi. 

281. 
Teleoptemus  Cope,  Cope,  Na  US. 

orlentalis  Cope,  Cope,  No.  118. 
TellinopaiB  Hall,  Grabau,  No.  229. 

Bubemarginata  (Conrad ) ,  Grabau,  Na  22a. 
Telmaticyon  n.  gen.,  Maiah,  Na  4M. 
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r— Continued. 

tpecUv  d«»crA0d— Continued. 

tea  Schlotheim,  Oiabau,  No.  229. 

ins  Hall,  Qrab&u,  No.  229. 

istriatos  Hall,  Qiabau,  No.  229. 

ilina  Bp. ,  Hania,  No.  280. 

sua  amoenoB  Con. ,  Harris,  No.  281. 

:ilbertii,Hay,No.289. 

lodon    (Tetrabelodon)     shephardii 

ra^rner,  No.  679. 

n  Dana,  Lambe,  No.  418. 

um  Safford,  Lambe,  No.  418. 

ira  prsecnrsoria  Lx.,  Hollick,  No.  828. 

iictya  Hall,  Hall  and  Clarke,  Noa.  275, 

erryi  Hall,  Hall  and  Clarke,  Noa.  275, 

L  n.  ap.,  Hall  and  Clarke,  Noa.  275, 277. 

,Harri8,No.280. 

reedi  n.  ap.,  Stanton,  No.  003. 

itanaenala  (Meek)  7,  Stanton,  No.  e08. 

jrla  brevifolia  Fontaine,  No.  188. 

pennis  Fontaine  ?,  Fontaine,  No.  188. 

nervia  Fontaine,  Fontaine,  No.  188. 

folia  n.  ap.,  Fontaine,  No.  188. 
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YNOPSIS  OF  AMERICAN  FOSSIL  BRYOZOA. 


By  John  M.  Niokles  and  Ray  S.  Bassler. 


INTBODUCnON  AND  ACKNOWIiEBGMENTS. 

Liminous  has  the  literature  of  natural  history  become  that  the 
in  any  special  branch,  and  the  general  student  as  well,  feel  the 
compilations  showing  what  has  been  done.  This  need,  keenly 
ir  study  of  the  fossil  bryozoa,  compelled  us  to  begin  such  a 
ion  some  years  ago.  This  we  now  place  at  the  service  of  our 
orkers  with  the  hope  that  it  may  lighten  the  labors  of  the 
ist  and  open  the  way  for  an  enlarged  use  of  the  bryozoa  in 
phy. 

yozoa  are  generally  admitted  to  be  one  of  the  most  difficult 
)f  fossils.  They  are  of  ten.  of  small  size  and  can  seldom  be 
ed  by  the  unassisted  eye.  Their  accurate  discrimination 
tes  tedious  study.  Few  have  cared  to  give  this.  Because, 
at  uncertainty  has  prevailed  as  to  what  constitutes  classifica- 
racters,  a  large  amount  of  confusion  and  synonymy  cumbers 
ature  of  the  subject.  Thus  the  study  of  the  bryozoa  has 
loubly  repellent. 

:tended  investigations  of  the  structure  of  fossil  bryozoa  made 
E.  O.  Ulrich,  following  in  the  lines  pioneered  by  Dr.  H. 
Nicholson,  have  shown  that  we  can  not  be  sure  of  the  position 
>rm  in  the  scheme  of  classification  until  we  have  learned  its 
structure  by  means  of  thin  sections  examined  microscopically, 
le  of  investigation  is  difficult  and  tedious,  but  our  studies  have 
i  us  that  a  knowledge  of  internal  characters  is  absolutely 
to  a  correct  understanding  of  phylogeny  and  systematic 


b  few  authors  have  described  the  internal  structure  of  their 
md  as  those  who  have  given  descriptions  have  not  always  had 
nderstanding  of  what  is  essential  in  the  appearance  presented 
ections,  it  is  not  possible  to  be  sure  of  the  generic  placement 
e  number  of  species.  Some  authors  have  referred  species  to 
)  which  we  are  certain  they  do  not  belong;  but  as  enough  has 
made  known  of  such  forms  to  enable  us  to  refer  them  to  other 
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genera,  even  doubtfully,  we  have  left  the  species  where  placed  Ir 
authors,  but  have  followed  the  generic  name  with  two  interro 
points  («?). 

We  have  deemed  it  best  to  be  conservative  in  the  matter  of  rec 
to  synonyms,  and  only  where  the  author  himself  or  some  verj 
authority  or  our  own  investigation  has  justified  such  a  course  ha 
relegated  a  species  to  synonymy.  At  the  same  time  we  feel  sui 
future  studies  will  show  that  a  considerable  number  of  species 
in  our  catalogue  as  valid  are  synonyms  of  species  previously  desc 
This  is  especially  the  case  with  the  bryozoa  of  the  Hamilton  g 
These  have  been  dealt  with  by  a  number  of  workers,  most  of 
have  seemed  to  not  concern  themselves  very  much  about  what  < 
may  have  been  doing. 

Some  genera  which  future  research  may  prove  to  be  bryozo 
have  excluded.  Such  are  Aulopora,  Monilopora,  Vermipora, 
atopora,  Michelinia,  ChsBtetes,  Favosites,  and  Tetradium. 

The  catalogue  gives  a  list,  complete  so  far  as  we  know,  < 
described  species  of  bryozoa  from  American  Paleozoic  forma 
arranged  alphabetically  under  their  genera,  which  are  ako  arr 
alphabetically  for  convenient  reference.  The  bibliography  of 
species  is  given  under  its  caption,  thus  enabling  the  student  to 
trace  the  history  of  any  pai-ticular  form  in  the  literature.  Th 
tions  under  the  genus  nearly  alwaj^s  refer  to  a  diagnosis;  it  has  S( 
to  be  of  no  value  to  record  citations  which  do  not  contain  som< 
stantial  contribution  to  the  knowledge  of  the  genus. 

We  have  not  been  able  to  deal  with  American  Mesozoic  and  Te 
bryozoa  in  the  same  manner.  Practically  nothing  has  been  don< 
these  since  the  work  of  Gabb  and  Horn  in  1862.  But  not  mu< 
be  done  yet,  for  the  classification  below  the  higher  groups  of  rece 
post-Paleozoic  bryozoa  is  in  a  most  chaotic  condition.  This  syst 
zation  must  be  done  by  European  writers,  as  America  has  but  f 
parati  vely  feeble  representation  of  post-Paleozoic  bryozoa.  The  s 
is  difficult,  but  the  researches  of  Smitt,  Hincks,  JuUien,  and  esp< 
Waters,  are  laying  a  sure  foundation  upon  which  the  classificat 
the  future  may  be  safely  builded.  As  the  best  that  can  be  d< 
present,  we  have  given  a  list  of  all  publications  describing  Am 
Mesozoic  and  Tei-tiary  bryozoa,  with  the  species  described  in  ea< 

As  additional  helps  to  the  study  of  the  bryozoa  we  have  given  i 
outline  of  the  Classification,  with  terminology  and  diagnoses  of  g 
families,  and  suborders;  tables  showing  the  distribution  of  gene 
species  geologically;  and  various  notes  and  hints  that  we  deemed 
prove  acceptable  to  the  student. 

One  feature  we  have  added  which  seems  a  little  foreign  to  ou 
pose,  but  we  believe  it  will  be  appreciated.  It  is  a  list  of  publicj 
as  complete  as  we  have  been  able  to  make  it,  treating  of  br 
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will  give  a  very  fair  idea  of  what  has  thus  far  been  done  for 
zoa.  For  kindly  help  which  has  done  much  to  make  this  list 
i  it  is,  we  have  to  thank  Dr.  Josua  Lindahl,  the  accomplished 
of  the  Cincinnati  Society  of  Natural  History,  and  many  work- 
ad,  more  particularly  Prof.  Sidney  F.  Harmer,  Mr.  Arthur 
Waters,  Dr.  Ed.  PergBns,  Prof.  Hinrich  Nitsche,  Prof.  E. 
Prof.  F.  A.  Smitt,  M.  Gustave  DoUfus,  Inspector  G.  M.  R. 
1,  Mr.  Robert  Etheridge,  jr.,  and  Dr.  A.  Neviani. 
ains  to  acknowledge  our  very  great  indebtedness  to  Mr.  E.  O. 
>f  whose  lifelong  studies  of  the  bryozoa,  published  and  unpub- 
Birried  on  with  a  most  noble  integrity  of  purpose,  often  under 
toward  circumstances,  we  have  been  freely  permitted  to  avail 
s. 

e  Director  of  the  United  States  Geological  Survey,  Hon. 
D.  Walcott,  whose  keen  appreciation  of  all  that  tends  to  f  ur- 
ogical  and  paleontological  science  has  been  many  times  proved, 
adebted  for  many  favors. 

EXPIiANATOBY   NOTES. 

seemed  advisable  to  give  a  few  brief  explanatory  notes, 
the  catalogue  of  genera  and  species,  valid  genera  and  species 
ack-faced  type;  an  interrogation  point  following  the  generic 
licates  that  it  is  not  certain  that  the  species  belongs  to  the 
ider  which  it  is  placed;  two  interrogation  points  following 
ric  name  indicate  that,  while  we  have  left  the  species  where  it 
rred  by  the  author,  we  know  that  it  does  not  belong  there, 
0  not  know  where  it  does  belong.  As  a  rule,  we  have  excluded 
5cies  from  the  tables  giving  the  nimibers  of  species, 
giving  the  geologic  formation  we  have  usually  adhered  to 
[y  accepted  designations,  though  this  sometimes  produces 
ambiguity.  Thus,  when  Trenton  appears  alone,  followed  by 
lity,  it  denotes  the  group;  when  followed  by  a  parenthesis 
r  Black  River  or  Stones  River  it  denotes  the  period.  Trenton 
theses  means  the  group.  For  the  Trenton  period  Clarke  and 
rt*  have  proposed  the  name  Mohawkian. 
the  term  Cincinnati  (period)  we  have  given  the  group  in 
«es.  This  we  have  done  because  very  few  authors  have 
B  group  from  which  their  species  were  derived.     The  recog- 

these  groups  is  comparatively  recent, 
ower  Helderberg  we  have  included  with  the  Silurian  in  our 
formations.     It  is  still  an  open  question  to  which  age  it  more 

belongs,  the  Devonian  or  the  Silurian. 

ve  continued  to  use  the  name  Upper  Helderberg,  though  the 
sterian,  lately  proposed  by  Clarke  and  Schuchert,*  may  prove 


•  Science,  new  ser.,  X,  1899,  pp.  874-«78. 
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a  better  designation.  Prof.  James  Hall  regarded  the  locality  at  the 
Falls  of  the  Ohio  as  of  Upper  Helderberg  age,  but  we  have  fol- 
lowed Mr.  E.  O.  Ulrich  in  considering  this  locality  of  Hamilton  age. 
Future  researches  may  prove  that  the  Upper  Helderberg  and  Hamil- 
ton, as  now  commonly  understood,  are  to  some  extent  synchronous. 

To  avoid  ambiguity  we  have  adopted  the  term  Mississippian  for  the 
formations  underlying  the  Coal  Measures  and  overlying  the  Devonian, 
and  have  used  the  grouping  of  these  formations  given  by  Williams 
and  Keyes,  with  some  modifications. 

3.  In  the  diagnoses  of  suborders,  families,  and  genera  we  thought 
it  advisable  to  give  the  number  of  undescribed  species  known  to  us, 
as  it  would  give  a  better  idea  of  the  number  of  bryozoa  known  from 
American  Paleozoic  strata.  These  undescribed  species  are  in  the  col- 
lections of  Mr.  E.  O.  Ulrich  and  the  authors. 

4.  In  the  list  of  publications  preceding  the  catalogue  of  genera  and 
species  we  have  placed  an  asterisk  before  those  which  are  of  most 
importance  to  the  student  of  the  bryozoa.  The  dates  we  have  given 
do  not  always  agree  with  those  on  the  title-pages.  We  have  given 
the  date  of  distribution  in  cases  where  we  know  this  to  be  different 
from  the  date  of  publication. 

CI.AS8IFICATION. 
SYSTEMATIC  POSITION. 

The  earliest  investigators  of  the  bryozoa  regaixled  them  as  plants, 
but  by  the  beginning  of  the  nineteenth  century  there  was  general 
agreement  among  naturalists  as  to  the  animal  nature  of  these  organ- 
isms, often  so  plant-like  in  appearance.  For  a  time  their  systematic 
position  remained  in  doubt,  and  they  were  uneasily  shifted  from  class 
to  class.  In  1830  J.  V.  Thompson  published  his  discoveries,  On  Poly- 
zoa,  a  New  Animal  Discovered  as  an  Inhabitant  of  some  Zoophites;* 
whence  most  British  authors  have  applied  the  name  Polyzoa  to  these 
organisms,  speedily  dignified  as  a  class.  Almost  simultaneously  C.  G. 
Ehrenberg '  separated  these  organisms  as  a  group  of  his  Phytozoa 
Polypi  under  the  name  Bryozoa;  which  name  became  current  among 
Continental  authors  and  seems  now  giudually  superseding  Thompson's 
name  also  among  British  writers.  For  a  considerable  time  the  Bryo- 
zoa, with  the  Brachiopoda  and  Ascidia,  formed  the  "subkingdom" 
Molluscoidea,  but  the  Ascidia  have  been  removed  from  this  assem- 
blage, and  doubts  have  arisen  whether  the  points  of  agreement  of 
bryozoa  and  brachiopoda  are  of  fundamental  importance.  The  deter- 
mination of  the  exact  affinities  of  the  bryozoa  remains  a  subject  for 
investigations. 

1  Zool.  Researches,  No.  5,  pp.  89-102,  pis.  f-iii. 

sSymbolffi  Physics,  sen  Icones  et  Descriptiones  Aiiimalium  £verlebratoraDi,  1828-1881. 
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HISTORY  OP  CLASSIFICATION. 

The  firat  serious  attempt  at  a  classification  of  the  bryozoa  was  made 
by  D'Orbigny.*  D'Orbigny's  wide  acquaintance  with  recent  and 
fossil  bryozoa  has  perhaps  been  equaled  by  no  subsequent  writer. 
But  the  system  he  devised  was  so  largely  artificial  and  burdened  with 
so  perplexing  a  nomenclature  that  it  failed  to  gain  acceptance.  The 
labors  of  Nitsche,  Allman,  and  Busk  have  fixed  the  principal  groups. 
To  Nitsche"  is  due  the  division  into  the  two  groups  Ectoprocta  and 
Entoprocta,  the  latter  containing  only  the  two  singular  genera  Pedi- 
cellina  and  Loxosoma.  Allman*  formed  the  orders  PhylactolsBmata 
and  Gymnolaemata,  the  latter  including  most  of  the  bryozoa  and  all 
forms  capable  of  preservation  as  fossils.  Busk's  suborders  Chilo- 
stomata,  Cyclostomata,  and  Ctenostomata  *  have  been  generally 
accepted.  To  these  suborders  Mr.  Ulrich,  in  1882,*  added  the  sub- 
order Trepostomata,  to  include,  besides  uncontested  bryozoa,  a  num- 
ber of  forms  which  had  been  generally  regarded  as  corals;  and  Mr. 
G.  R.  Vine,  in  1883,'  added  the  suborder  .Cryptostomata. 

Recently  Dr.  J.  W.  Gregory^  has  raised  these  suborders  to  the 
rank  of  orders,  and  for  the  Chilostomata  proposes  five  suborders: 
the  Stolonata,  with  the  families  iEteidsB,  Eucratiidse,  and  Chlidoniidse; 
the  Cellularina,  with  the  families  CellulariidsB,  BicellariidsB,  Episto- 
miidse,  Catenicellidse,  and  Bifaxariidse;  the  Athyriata,  with  the  fami- 
lies Farciminariidae,  Flustridse,  Membraniporidse,  Cribrilinidse,  Micro- 
poridse,  Steganoporellidae,  and  Cellariidse;  the  Schizothyiiata,  with 
families  Schizoporellidse,  Adeonellidse,  and  MicroporellidsB;  and  the 
Holothyriata,  with  the  families  Lepraliidse,  Celleporidse,  and  Smit- 
tiidae.  For  the  Cyclostomata  he  proposes  three  suborders:  the  Articu- 
lata,  with  one  family,  the  Crisiidse;  the  Tubulata,  with  the  families 
Tubuliporidee,  Entalophoridse,  Idmoneidae,  Horneridfle,  FascigeridsB, 
OsculiporidsB,  and  Theonoidae;  and  the  Dactylethrata,  with  the  fami- 
lies Clausid»  and  Reticuliporidse. 

Zittel,  in  his  excellent  Handbuch  der  Palaeontologie  (Leipzig,  1880), 
utilizing  the  labors  of  Nitsche,  Allman,  Busk,  Smitt,  Hincks,  Reuss, 
Stoliczka,  and  others,  gave  probably  as  good  a  classification  as  could  be 
given  at  that  time.  We  have  followed  in  the  main  the  classification 
in  the  English  edition  of  Zittel's  Textbook  of  Palaeontology  (Macmil- 
lan  &  Co.,  London,  1896);  the  section  of  this  edition  relating  to  the 
bryozoa  was  revised  and  in  large  part  rewritten  by  Mr.  E.  O.  Ulrich. 
Departures  from  this  classification  are  based  mainly  upon  later,  hitherto 
unpublished,  studies  of  this  author. 

» P*a.  Franc.  Terr.  Crttac^,  V,  1860-1. 

sZeitschrift  fQr  wiflseiiBchaftllche  Zoologie,  XX,  1809. 

3  Monograph  of  the  Freshwater  Polyzoa,  1856,  p.  10. 

4  British  Museum  Catalogue  of  Marine  Polysoa,  1802. 

*  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  p.  151. 

•  Rept.  Brit  Ajboc.  Adv.  8ci.,  p.  196. 

'  Trans.  Zool.  Soc.  London,  XIII,  1898,  and  British  Museum  Catalogue  of  Jurassic  Bryozoa,  1896. 
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While  there  is  general  agreement  a«  to  the  sul>order.s  ai 
groups,  confusion  reigns  in  the  ari*angement  of  the  genera  i 
lies,  more  especially  of  the  post-Paleozoic  forms.  This  is  du 
measure  to  the  fact  that  the  importance  of  the  various  stiiic 
tures  is  very  diflFerently  i^ated.  Formerly  most  writers  c 
zoarial  features  of  chiefest  importance  for  family  and  genei 
ings,  but  of  late  there  has  come  substantial  agreement  thi 
features  far  outweigh  zoarial  characters  for  classificatory 
But  as  to  the  relative  importance  of  the  various  zooecial  c 
there  is  no  agreement.  A  great  deal  of  study  is  still  requi 
cially  to  detemiine  the  relationship  of  Paleozoic  to  later  forn 
the  principles  of  classification  applicable  to  this  class  shall  1 
established  that  a  classification  can  be  made  which  will  l 
phylogenetically. 

OUTLINE  OF  CLASSIFICATION. 

The  subordination  of  the  larger  groupings  of  the  bryozoa 
in  the  tabular  form  following: 
Subkingdom  Molluscoidea. 
Class  Bryozoa  Ehrenberg. 

Group  EcTOPROCTA  Nitsche. 

Order  Gymnolaemata  Allman. 

Suborder     I.  Ctenostomata  Busk. 
Suborder   II.  Cyclostomata  Busk. 
Suborder  III.  Trepostomata  Ulrich. 
Suborder  IV.  Cryptostomata  Vine. 
Suborder    V.  CHrLOSTOMATA  Busk. 
Group  Entoprocta  Nitsche. 

Order  Pedicellinea  Hincks. 
Subclass  Rhabdopleurae  Gill. 

Order  Podostomata  Lankester. 

SCHEME  OF  CLASSIFICATION  OF  PALEOZOIC  BRYOZOi 

Subkingdom  MOLLUSCOIDEA. 

Class  BRYOZOA  Ehrenberg. 

Group  ECTOPEOCTA  ITitsohe. 

Order  GTMNOLSHATA  Allman. 

Suborder  Ctenostomata  Busk. 

Family  RhopalonariidsB. 
Rhopalonaria  Ulrich. 

Family  Ascodictyonidae  Ulrich. 

Ascodictyon  Nicholson  and  Etheridge,  Jun.,  Vinella  Ulrich. 
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Suborder  Cyclostomata  Busk. 

Family  Diastoporidse  Busk  (emend.  Ulrich). 

:opora  Bronn,  Proboscina  Audouin,  Berenicea  Lamouroux, 
toporina  Ulrich,  ?  Hederella  Hall,  ?  Hernodia  Hall,  ?  JReptaria 

Family  IdmoneidsB  Busk. 
Jla  Hall,  Protocrisina  Ulrich. 

Family  Entalophoridae  Reuss. 
ema  Ulrich,  Clonopora  Hall,  Diploclema  Ulrich,   ?Cy8topora 

Family  Phaceloporidae  UlricL 

Dpora  Ulrich. 

Family  Ceramoporidae  Ulrich. 

:)pora  Hall,  Ceramoporella  Ulrich,  Crepipora  Ulrich,  Chilopo- 

Ulrich,  Cceloclema  Ulrich,  Anolotichia  Ulrich,  Ceramophylla 

3h,  Bythotrypa  Ulrich,  Scenellopora  Ulrich,  Spatiopora  Ulrich. 

Family  Fistuliporidse  Ulrich. 

pora  McCoy,  Cyclotrypa  Ulrich,  Eridopora  Ulrich,  Hexago- 
Waagen  and  Wentzel,  Pinacotrypa  Ulrich,  Chilotrypa  Ulrich, 

topora  Ulrich,  Meekopora  Ulrich,  Lichenotrypa  Ulrich,  Busko- 
Ulrich,  Glossotrypa  Hall,  Selenopora  Hall,  Favicella  Hall, 

K^ulis  Hall. 

Family  BotrylloporidsB. 

lopora  Nicholson. 

Suborder  Trepostomata  Ulrich. 

Family  Monticuliporidae  Nicholson  (emend.  Ulrich). 

julipora  D'Orbigny,  Atactoporella  Ulrich,  Peronopora  Nichol- 
Homotrypella  Ulrich,  Homotrypa  Ulrich,  Prasopora  Nicholson 
Etheridge,  Jun.,  Aspidopora  Ulrich,  Mesotrypa  Ulrich. 

Family  Amplexoporidae  Ulrich. 

xopora  Ulrich,  Monotrypella  Ulrich,  Petalotrypa  Ulrich,  Dis- 
rpa  Ulrich. 

Family  Heterotrypidae  Ulrich. 

trypa  Nicholson,  Dekayella  Ulrich,  Dekayia  Milne  Edwards 
Haime,  Petigopora  Ulrich,  Leptotiypa  Ulrich,  Atactopora 
3h. 
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Family  Batostomellidce  Ulrich. 

Batostomella  Ulrich,  Bythopora  Miller  and  Dyer,  Callotrypa  Hall, 
Trematella  Hall,  Eridotrypa  Ulrich,  Stenopom  Lonsdale,  Anisotrypa 
Ulrich,  Lioclema  Ulrich,  Lioclenaella  Foerste,  ?  Thallostigma  Hall. 

Family  Constellariidse  Ulrich. 

Confltellaria  Dana,  Stellipora  Hall,  Nicholsonella  Ulrich,  Idiotiypa 
Ulrich,  ?  Dittopora  Dybowski. 

Family  Trematoporidae  Ulrich. 

Trematopora  Hall,  Batostoma  Ulrich,  Hemiphragma  Ulrich,  Stroma- 
totrypa  Ulrich,  Monotrypa  Nicholson,  Diplotrypa  Nicholson  (emend. 
Ulrich). 

Family  Calloporidae  Ulrich. 

Callopora  Hall  (emend.  Ulrich),  ?  Calloporella  Ulrich. 

Suborder  Cbyptostomata  Vine. 

Family  Phylloporinidoe  Ulrich. 
Phylloporina  Ulrich,  Drymotrypa  Ulrich. 

Family  Fenestellidae  King. 

Fenestella  Lonsdale,  Semicoscinium  Prout,  Fenestrapora  Hall,  Iso- 
trypa  Hall,  Loculipora  Hall,  Unitrypa  Hall,  Hemitrypa  Phillips, 
Helicopora  Claypole,  Archimedes  Owen,  Polypora  McCoy,  Lyro- 
pora  Hall,  Fenestralia  Prout,  Thamniscus  King,  Phyllopora  King, 

*  Reteporidra,  Reteporina  D'Orbigny,  Ptiloporella  Hall,  Ptiloporina 
Hall. 

Family  Acanthocladiidad  Zittel. 

Pinnatopora  Vine,  Acanthocladia  King,  Septopora  Prout,  Synocladia 
King,  Ptilopora  McCoy,  Ichthyoi-achis  McCoy,  Diploporaria,  ?  Ram> 
ipora.  Toula. 

Family  SphragioporidaB  Ulrich. 

Sphragiopora  Ulrich. 

Family  ArthrostylidsB  Ulrich. 

Arthrostylus  Ulrich,  Helopora  Hall,  Arthroclema  Billings,  Sceptro- 
pora  Ulrich,  Nematopora  Ulrich. 

Family  RhabdomesontidsB  Vine. 

Rhombopoi-a  Meek,  Rhabdomeson  Young  and  Young,  Coeloconus 
Ulrich,  Bactropora  Hall,  Orthopora  Hall,  Acanthoclema  Hall,  Nema- 
taxis  Hall,  ?  Tropidopora  Hall,  ?  Streblotrypa  Ulrich,  ?  Hyphasmo- 
pora  Etheridge,  Jun. 

Family  Chainodictyonidse. 
Chainodictyon  Foerste. 
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Family  PtUodictyonidsB  Ulrich. 


tya  Lonsdale,  Escharopora  Hall,  Clathropora  Hall,  PhaBno- 
HalK  Arthropora  Ulrich,  Graptodictya  Ulrich,  Stictoporina 

Family  StictoporellidsB. 

►rella  Ulrich,  Ptilotrypa  Ulrich,  Intrapora  Hall,  Coscinclla 
Taeniodictya  Ulrich,  Stictopora  Hall,  Heliotrypa  Ulrich. 

Family  RhinidictyonidaB  Ulrich. 

5tya  Ulrich,  Eurydictya  Ulrich,  Pachydictya  Ulrich,  Phyllo- 
,  Ulrich,  Euspilopora  Ulrich,  Dicranopora  Ulrich,  Goniotrypa 
I,  Trigonodictya  Ulrich. 

Family  CystodictyonidsB  Ulrich. 

5tya  Ulrich,  Dichotrypa  Ulrich,  Coscinium  Keyserling,  Tee- 
•a  Nicholson,  Thamnotrypa  Hall,  Semiopora  Hall,  Ptilocella 
on,  Acrogenia  Hall,  Prismopora  Hall,  Sc^alaripora  Hall,  Glyp- 
i  Ulrich,  Phractopora  Hall,  Ceramella  Hall,  Evactinopora 
and  Worthen,  ?  Goniocladia  Etheridge,  Jun. 


Family  Actinotrypidae  Ulrich. 


ypa  Ulrich. 


Family  CycloporidsB. 


ra  Prout,  Cycloporella  Ulrich,  Proutella  Ulrich,  Wortheno- 
Jlrich. 

Family  Rhinoporidae  Ulrich. 
ra  Hall,  Diamesopora  Hall,  Lichenalia  Hall,  Stictotry  pa  Ulrich, 
Suborder  Chilostomata  Busk. 


ra  Hall. 


Family  Palescharidae  Ulrich. 


TERMINOLOGY. 


UM  (polyzoarium,  ccenoecium). — ^The  composite  structure 
t)y  repeated  genunation.  The  form  which  results  is  very  vari- 
►ugh  usually  fairly  constant  for  each  species.  Gemmation  in  a 
•oduces  ^mUamina/r  sheets  which  are  often  parasitic  (incrust- 
n  other  organisms,  but  are  sometimes  free;  in  the  latter  case 
acting  covering  on  the  under  side  is  the  epitheca.  Hollow 
J  lined  with  an  epitheca  are  a  special  form  of  this  mode  of 
ull.  173 2 
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gemmation.  Two  unilaminax  sheets  growing  erect,  back  to  back,  form 
a  hUarnmar  or  hifoliate  expansion  ov  frond.  The  epithecae  of  the  two 
layers  of  zooecia  thus  brought  together  form  a  rnesotheca.  (mesial  or 
medial  laminse).  The  small  pores  seen  in  the  mesotheca,  or  between 
the  walls  of  adjoining  zooecia  of  certain  species  when  thin  sections  of 
well-preserved  specimens  are  examined  under  the  microscope,  have 
received  the  name  irusdiom  tubuU  (Ulrich). 

When  gemmation  takes  places  on  any  side  of  the  zooecium,  massy 
forms  result,  which  may  be  hemispherical,  globular,  or  discoidal  in 
shape.  Gemmation  in  a  particular  direction  will  produce  ramose  or 
dendroid  forms. 

Among  the  FenestellidsB  and  related  families  a  network  is  formed. 
The  openings  in  the  network  are  fenestrules;  Ijars  connecting  the 
branches  are  disaepi/fnerUs,  The  surface  upon  which  the  zocecia  open 
is  the  obverse^  the  other  the  reverse. 

Monticules  and  maguljE. — It  is  quite  common,  especially  in  the 
Trepostomata,  for  some  clusters  of  zocecia  to  outstrip  the  surround- 
ing zocecia  in  gi'owth  and  tower  above  them.  The  rounded  elevations 
thus  formed  are  termed  7nonticule8,  Sometimes  the  clusters  consist  of 
mesopores  instead  of  zocecia,  surrounded  by  a  zone  of  larger  zocecia. 
In  the  latter  case  the  clusters  of  mesopores  may  not  be  elevated  above 
the  general  level,  but  may  be  even  depressed  below  it.  Such  clusters 
are  called  macuUje, 

Zocecium  (cell). — ^The  cavity  with  its  bounding  wall  inhabited  by 
the  animal.  The  wall  is  constructed  of  laminated  tissue.  In  particu- 
larly well-preserved  specimens,  thin  sections  reveal  very  small  tubu- 
lar passages  penetrating  the  walls  of  adjoining  zocecia.  To  these 
Ulrich  has  applied  the  term  communication  pores. 

In  some  forms,  especially  among  the  Trepostomata,  the  zocecia  have 
the  form  of  elongated  tubes,  which  are  crossed  by  partitions  termed 
diaphragms.  The  opening  upon  the  surface  of  the  zooecium  or  of  the 
vestibule  among  the  Cryptostomata  is  the  apertv/re.  It  is  often  closed 
by  a  zooBcial  cover  (closure  or  operculum). 

One  side  of  the  zooecial  cavity  in  some  of  the  Ti'epostomata  is  lined 
with  a  series  of  superimposed  vesicles,  the  cystiphragms  (cystoid  dia- 
phragms); their  purpose  or  use  is  unknown. 

Among  the  Cryptostomata  plates  frequently  project  from  the  walls 
into  the  cavity;  that  upon  the  posterior  wall  of  the  zooecium  is  the 
superior  hemiseptum  (Ulrich),  that  upon  the  anterior  wall  is  the  infe- 
rior hemiseptimi.  The  opening  of  the  zocecium  among  the  Cryptosto- 
mata is  the  orifice;  the  tubular  shaft  which  is  left  above  the  orifice  as 
the  surface  of  the  zoarium  is  thickened  by  strengthening  or  protective 
tissue  in  the  vestibule. 

Interspace. — ^The  part  of  the  surface  of  the  zoarium  between  the 
apertures  of  the  zooecia. 
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3RE8  (interstitial  cells). — Tubular  structures  found  between 

ia;    they  are  commonly  angular  or  irregular  in  outline  in 

ion. 

iOPORES    (spiniform    corallites,    spiniform    tubuli). — Small 

il  tubes  usually  situated  at  the  angles  of  junction  of  adjoin- 

a,  forming  spine-like  projections  upon  the  surface. 

LAR  Tissue. — In  a  number  of  forms  the  space  between  the 
occupied  by  tissue  composed  of  irregularly  superimposed 
This  probably  served  to  give  strength  to  the  zoarium  and 

t  the  zooecia. 

)IAGNOSES  OF  SUBORDERS,  FAMILIES,  AND  GENERA. 

Class  BRYOZOA  Ehrenberg. 

Order  GYMNOL^CMATA  AUman. 

Suborder  OTENOSTOMATA  BuBk. 

usually  isolated  and  developed  by  budding  from  the  inter- 
a  distinct  tubular  stolon  or  stem.  Orifice  terminal,  with  an 
n  of  setse.     Zoarium  homy  or  membranaceous.     Marsupia 

Family  EHOFALONABIIDiB. 

Rhopalonaria  Ulrich. 

•m  segments  (?  stolons  constricted  fusiformly)  arranged  in  a 

less  pinnate  manner,  impressed  or  almost  embedded  in  the 

KBcia  unknown. 

pe  and  only  described  species:  Rhopalonaria  venosa  Ulrich. 

►rdovician-Devonian.     A  species  very  similar  to  the  geno- 

irs  in  the  Clinton,  and  another  undescribed  species  is  found 

milton. 

FamHy  ASCODICTTOKIDiE  Ulrich. 

AscoDiCTTON  Nicholson  and  Etheridge,  Jun. 

n  parasitic,  of  thread-like  ramifying  stolons,  with  bulbous 
ents,  arranged  irregularly  or  in  stelliform  clusters;  surface 
punctate.    Zooecia  unknown. 

pe:  Ascodictyon  steUaiMm  Nicholson  and  Etheridge,  Jun. 
I.  Two  described  species;  also  several  undescribed  species 
Chester  group. 

ViNELLA  Ulrich. 

m  parasitic,  consisting  of   exceedingly  slender,  ramifying, 

te,  tubular  stolons,  arranged  more  or  less  distinctly  in  a  i-adial 

Surface  of  stolons  sometimes  faintly  lined  longitudinally 

a  row  of  widely  separated  small  pores  along  the  top.    Zooecia 
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Genotype:  Vlndla  repens  Ulrich.  Three  described  and  fi 
species,  ranging  from  Ordovician  to  Mississippian. 

Suborder  0Y0L08T0MATA  Buak. 

Zooecia  simple,  tubular;   walls  thin,  minutely  porous;    aj 
plain,  inoperculate,  commonly  raised;    interspaces  with  or 
strengthening  tissue;    marsupia  and  appendicular  organs  ts 
ooeciura  a  large  modified  cell  or  an  inflation  of  the  zoarial  surfs 

Family  DIASTOFORISiE  Busk  (emend.  Ulrich). 

Zoarium  adnate  or  erect,  the  latter  unilaminate,  bilaminate,  c 
ing  hollow  stems;  zooecia  generally  tubular;  apertures  salient, 
narrower  than  the  width  of  the  zooecium,  never  clustered;  int 
cells  wanting;  ovicells  mere  inflations  of  the  surface,  with  one  ( 
openings. 

Stomatopora  Bronn  (Alecto  Lamouroux,  not  Leach] 

Zoarium  adnate,  branching  dichotomously;  zooecia  subtut 
subpyriform,  arranged  typically  in  a  single  linear  series;  a{ 
subterminal. 

Genotype:   Stomatopora  dichotoyna  Lamouroux.     Range, 
cian-Devonian;    Jurassic-Recent.     Nine  described   and    eig 
Paleozoic  species,  mostly  from  the  Ordovician. 

Proboscina  Audouin. 

Zoarium  adnate,  multiserial,  rarely  widening  into  a  sheet; 
tubular;  apertures  subterminal. 

Genotype :  Proboscina  horyi  Audouin .  Range,  Ordovician-Dc 
Jurassic-Recent.  Five  described  and  two  new  species  in  A] 
Paleozoic  strata,  mostly  Ordovician. 

Berenicea    Lamouroux   (Diastopora  of    authors,  not  Lam< 
Sagenella  Hall,  Rosacilla  Roemer,  Diastoporella  Vii 

Zoarium  adnate,  forming  thin,  discoid,  flabellate,  or  irregulai 
zooecia  tubular,  arranged  in  irregularly  alternating  lines. 

Genotype:  Berenicea  dihmmna  Lamouroux.  Range,  Ord 
Sihirian,  Jurassic-Recent.  Six  described  and  several  new  sp 
American  Paleozoic  strata,  mainly  Ordovician. 

DiASTOPORiNA  Ulrich. 

Zoarium  bifoliate;  zooecia  subtubular,  prostrate,  immersec 
tures  subcircular,  not  prominent;  zoarial  surface  between  aj 
finely  puncto-striate. 

Genotype  and  only  known  species:  Diastoporina  fiabdlatu 
Ordovician. 
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ystematic  position  of  the  following  genem,  placed  provisionally 
family,  is  uncertain. 

Hederella  Hall  (Nicholsonia  Davis). 

um  adnate,  consisting  of  a  tubular  axis,  from  which  the  zooecia 
f  alternately  to  left  and  right;  zocecia  annulated  and  striated 
rsely  and  finely  striated  longitudinally;  apertures  terminal, 
y  in  width  the  diameter  of  the  zocecia. 
type:  Alecto  canadensis  Nicholson.     Devonian.     Six  species. 

Hernodia  Hall. 

um  adnate,  consisting  of  linear  series  of  elongated,  annulated 
budded  from  the  sides  of  preceding  zocecia;  apertures  terminal, 
y  in  width  the  diameter  of  the  zocecia. 
type  and  only  known  species :  HemocUa  humifusa  Hall.     Devo- 

Reftaria  RoUe  (Ptilionella  Hall). 

um  adnate,  consisting  of  cylindrical,  annulated  zooecia  in  con- 
;  not  coalescing  along  their  sides,  and  proceeding  in  the  plane 
'  host  laterally  outward  from  a  median  line  and  then  upward; 
es  terminal,  equaling  in  width  the  diameter  of  the  zooecia. 
type:  Bepta/ria  stolonifera  BoUe.     Devonian.    Two  species 

Family  IDMONEIDiB  Busk. 

um  of  free  or  adnate  subcylindrical  or  subprismatic  branches; 
apertures  rounded,  more  or  less  elevated,  usually  arranged  in 
rse  rows  on  two  faces  of  branches,  these  two  faces  sometimes 
mfluent;  dorsal  surface  of  branches  without  zooecia;  small  tubu- 
js  may  open  on  either  surface  of  the  branches,  but  more  f re- 
on  the  dorsal. 

Crisinella  Hall. 

um  ramose,  solid;  celluliferousononeface;  apertures  arranged 

,  alternately  arranged,  ascending  obliquely  from  the  middle  to 

gins  of  the  branch;  peristomes  prominent. 

type  and  only  known   species:   Orisina  ?  scrobiculata  Hall. 

m. 

Protocrisina  Ulrich. 

iim  consisting  of  narrow,  bifurcating  branches,  cellulif erous  on 

B  only;  zooecia  subtubular,  with  prominent,  circular  apertures 

d  in  intersecting  diagonal  series;  on  both  faces  small  pores 

Tly  distributed. 

bype  and  only   known   species:  Protocrisina  exigiut    Ulrich. 

dan. 
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Family  EHTALOFHORISiB  ReuBS. 

Zoarium  ramose,  branches  free,  subcylindrical,  with  round 
more  or  less  prominently  exserted  zocecial  apertures  opening  on  a 
of  the  branches. 

MiTOCLEMA  Ulrich. 

Zoanum  ramose,  "cylindrical,  consisting  of  long  tubular  s 
which  are  thin-walled  and  prismatic  in  the  axial  region,  diverge 
ally  from  the  center,  and  bend  abruptly  outward  near  the  si 
often  becoming  fre^  and  much  exserted;  apertures  terminal,  ci 
usually  arranged  in  regular  transverse  or  subspiral  series. 

Genotype:  Mitoclema  dnctosum  Ulrich.  Ordovician.  TS 
scribed  and  one  new  species. 

Clonopora  Hall. 

Zoarium  ramose;  branches  cylindrical,  consisting  of  elongate 
lar  zooecia,  cohering  for  part  of  their  length,  then  bending  oi 
and  becoming  free;  apertures  terminal,  not  contracted,  arran 
rings  or  spirally  around  the  branch. 

Genotype:   Clonopora semireducta  11bX\..     Devonian.     Threes 

DiPLOCLEMA  Ulrich. 

Zoarium  dendroid,  branches  slightly  compressed,  spreading 
same  plane;  zooecia  tubular,  diverging  from  a  wavy  mesial  mes^ 
apertures  circular;  prominent. 

Genotype:  Diploclema  trervtonense  Ulrich.  Ordovician,  Si 
Two  species. 

Cystopora  Hall. 

Zoarium  cylindrical,  consisting  of  tubular,  ampuUate  zocecia, 
ing  for  the  greater  part  of  their  length;  distally  the  zooecia  bei 
ward,  becoming  free  and  much  contracted;  apertures  terminal. 

Genotype  and  only  known  species:  Cystopora  ffen{<!ulata 
Devonian. 

Family  FHACELOFOEIDiE  Ulrich. 
Phacelopora  Ulrich. 

Zoarium  articulated;  zooecia  conical,  two  or  more  aggrega 
fonn  cone-shaped  bundles;  apertures  subterminal,  circula] 
slightly  contracted. 

Genotype  and  only  described  valid  species:  Phacelopora  pe^ 
Ulrich.     Ordovician.     One  new  species  in  the  Clinton  group. 


(    I 


Digitized  by  VjOOQ IC 


*DBA88LKR.]  DIAGNOSES    OF   GENEBA.  23 

Family  CEEAMOPORISiE  TJlrich. 

urn  variable;  maculae  or  clusters  of  mesopores  or  of  zooecia 
than  usual  at  regular  intervals;  zooecia  tubular,  at  first  pros- 
Dntinue  obliquely  or  directly  to  the  surface,  often  with  a  few 
gms;  apertures  commonly  oblique,  provided  with  a  lunarium; 
res  generally  present,  always  irregular  and  usually  without 
gms;  walls  minutely  porous*  formed  of  intimately  connected 
)gularly  laminated  tissue. 

Ceramopora  Hall. 

um  discoidal,  free  or  attached  by  the  center  of  the  base;  under 
with  one  or  more  layers  of  small,  irregular  c^lls;  zooecia  radi- 
ut  on  the  upper  surface  from  a  depressed  center;  apertures 
,  imbricating;  mesopores  short,  irregular,  decreasing  in  num- 
m  center  to  margin, 
type:   Cermnopora  imhricata  Hall.     Silurian. 

Cebamoporeixa  Ulrich. 

um  of  incrusting  layers,  which  by  superposition  may  form 
zooecia  short,  tubular  with  thin  walls;  apertures  oval,  oblique, 
Eirium  forming  a  hood;  mesopores  abundant,  often  completely 
ng  the  zooecia. 

type:  Ceramoporella  disUncta  Ulrich.  Ordovician.  Nine 
3d  and  twenty  new  species. 

Crepipora  Ulrich.  F 

um  incrusting,  lamellate  or  massive,  or,  in  one  species,  form- 
How  branches;  zooecia  long,  tubular,  thin- walled,  with  dia- 
ls; apertures  angular  or  subpyriform,  lunarium  not  overarch- 
ends  usually  projecting;  mesopores  generally  restricted  to  the 
,  which  are  elevated  or  depressed. 

type:  Ctepipora  drrmUms  Ulrich.  Ordovician.  Eight  de- 
and  six  new  species. 

Chiloporella  Ulrich.  | 

um  forming  parasitic  sheets,  from  which  rise  flabellate  fx*onds 

pressed  bi*anches;  zooecial  tubes  long,  thin- walled,  irregular  in 

n  immature  region,  near  the  surface  walls  much  thickened^ 

gms  rarely  developed;  apertures  ovate,  lunarium  conspicuously 

i;  mesopores  numerous. 

type  and  only  described  species :  Fistvlipora  ?  jlabellata  Ulrich = 

'pora  nicJioUoni  39jaiGs.     Ordovician.  ! 
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CcEiiOCLEMA  Ulrich. 

Zoarium  forming  hollow  branches,  lined  internally  with  a  striated 
epitheca;  zocecia  as  in  Ceramoporella,  but  with  thicker  walls. 

Genotype:  Diaviempora  vaupdi  \J\r\c\i=  Ceraviopora  (lUeniata 
James.     Ordovician.     Four  described  and  three  new  species. 

Anolotichia  Ulrich. 

Zoarium  ramose,  digitate,  laminate,  or  incrusting;  zooecial  tubes 
long,  subpolygonal,  intei-seeted  by  remote  diaphragms;  lunarium  ele- 
vated at  the  surface,  traversed  by  two  to  six  minute,  vertical,  closely 
tabulated  tubes;  mesopores  sparingly  developed. 

Genotj'^pe:  ATwlotkhm  ponderosa  Ulrich.  Ordovician.  Two  de- 
scribed and  three  new  species. 

Ceramophyula  Ulrich. 

Zoarium  erect,  bifoliate,  the  two  layers  grown  together  back  to 
back;  in  other  respects  like  Ceramoporella  and  Coeloclema. 

Genotype  and  only  known  species:  Cerajfiophylla  fronCUmb  Ulrich. 
Ordovician. 

Bythotbypa  Ulrich. 

Zoarium  massive  or  lamellate;  zooecial  tubes  long,  intersected  by 
thin  diaphragms;  apertures  subovate,  nearly  direct,  lunarium  large, 
well-raised;  mesopores  numerous,  open  at  the  surface,  forming  inter- 
nally a  veiy  loose  vesicular  tissue. 

Genotype:  Fistvlipora  f  laxata  Ulrich.    Ordovician.    Two  species. 

SCENELLOPOBA    Ulrfch. 

Zoarium  simple,  pedunculate,  under  surface  epithecated;  upper  sur- 
face slightly  concave  and  celluliferous;  zooecial  apertures  occupy  the 
summits  of  low  ridges  i-adiating  from  the  center. 

Genotype  and  only  known  species:  SceiieUopora  radiata  Ulrich. 
Ordovician. 

Spatiopora  Ulrich. 

Zoarium  forming  thin  crusts,  usually  on  Orthoceras;  zooecia  very 
short,  nearly  direct;  apertures  irregular,  with  blunt  spines  at  the 
angles,  no  lunarium  developed;  elevated,  elongated  maculfe  usually  a 
conspicuous  feature. 

Genotype:  Spatiopora  aspera  Ulrich.  Ordovician.  Ten  described 
and  seven  new  species. 

Family  FISTITLIPOEIDiB  Ulrich. 

Zoarium  massive,  lamellate  or  ramose,  showing  on  the  surface  at 
irregular  intei*vals  maculsB  or  monticules  composedi|%leehist®rsu9^  vesi- 
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of  zocecia  slightly  larger  than  the  average;  lunarium  generall}^ 
eloped,  sometimes  wanting;  zocecial  tubes  cylindrical  orsome- 
npressed,  thin- walled,  with  diaphragms;  walls  minutely  porous; 
5S  usually  direct,  closed  at  times  by  perforated  covers;  vesic- 
ue  ocx5upies  the  interzooecial  space. 

PORA  McCoy  (LiGHENALiA  EfetU,  in  part,  Didymopora  Ulrich, 
svsKiA  and  Dybowskiema  Waagen  and  Wentzel,  Fistulipo- 
Simpson). 

im  massive,  lamellate,  ramose,  parasitic  or  free;  under  surface 
Tinkled  epitheca;  zooecia  cylindrical  or  somewhat  compressed, 
•  almost  so,  thin-walled  until  near  the  surface,  and  provided 
with  a  few  diaphragms,  and  encircled  by  one  or  more  series  of 
apertures  subradially  arranged  about  the  maculae,  ovoid,  sub- 
ar  or  pyriform,  the  lunarium  more  or  less  strongly  developed; 
between  apertures  smooth  or  granular. 

ype:  Fistvlipora  minor  ^cC>oy  =  CalainoporaincruataiisYhiX' 
^nge,  Silurian-Carboniferous.  Sixty-two  described  and  a 
able  number  of  new  species. 

Cyclotrypa  Ulrich. 

Fistulipora,  but  the  lunarium  obsolete  and  the  zooecial  tubes 
in  cross  section. 

ype:  Fist/ulipora  comrrmnis  Ulrich.     Devonian.    Two  species, 
work  may  disclose  new  species  and  show  that  specias  now 
elsewhere  belong  here. 

Eridopora  Ulrich  (Pileotrtpa  Hall). 

mi  a  thin,  parasitic  sheet;  apertures  oblique,  subtriangular  or 
anarium  very  pronainent,  overarching. 

ype:  Eridopora macro8toma\}\v\c\i.  Devonian,  Mississippian. 
3cies  described  and  several  awaiting  description. 

Hexaqoneua  Waagen  and  Wentzel. 

im  as  in  Fistulipora,  but  the  surface  is  marked  oflf  into  gener- 

agonal  spaces,  which  are  divided  from  each  other  by  more  or 

ated  ridges,  and  usually  have  a  macula  in  the  center  of  the 

space. 

ype:  HexagoneUa  ramosa  Waagen  and  Wentzel.     From  the 

ferous  of  India.    Two  undescribed  species  from  the  Hamilton 

rsaw. 

RYPA  Ulrich  (FiSTULiPORiNA  Simpson,  Fistulicella  Simpson). " 

im  usually  a  thin  contorted  expansion,  with  a  wrinkled  epitheca 

basal  surface;   zocecia  thin-walled,  with  a  few  diaphragms;      -^     ^^^ 
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interspaces  wide,  oc»<nipied  by  a  single  series  of  large  angular  meso- 
pores  with  numerous  diaphragms  and  never  presenting  the  appearance 
of  vesicular  tissue;  apertures  subcircular,  with  a  well-developed  gran- 
ose  peristome,  but  no  lunarium. 

(jrcnotype:  Fiai/uLipora  deganH  Rominger.     Devonian. 

Chilotrypa  Ulrich. 

Zoarium  small,  ramose,  with  a  narrow,  irregularly  contracting  and 
expanding  axial  tube;  diaphragms  few  or  absent;  apertures  elliptical, 
oblique,  the  lower  margin  thickened  and  elevated;  interstitial  vesicles 
coimnonly  filled  by  a  dense  calcareous  deposit  near  the  surface. 

Genotype:  Chilotrypa  hispida  Ulrich.  Range,  Silurian-Mississip- 
pian.     Eight  described  and  five  new  species. 

Strotopora  Ulrich. 

Zoarium  ramose,  with  irregular  branches.  Like  Fistulipora,  but 
the  surface  presents  distributed  among  the  apertures  large,  abruptly 
spreading  cells  (regarded  as  broken  ovicells);  when  perfectly  preserved 
these  appear  as  strongly  convex  elevations  with  a  small  opening  on  oi.e 
side. 

Genotype:  Strotopora  foveolata  Ulrich.  Devonian,  Mississippian. 
Three  species. 

Meekopora  Ulrich. 

Zoarium  bifoliate,  sometimes  branching;  the  mesotheca  thin  and 
flexuous;  zooecia  tubular,  proceeding  in  a  gentle  curve  fi*om  the  meso- 
theca and  opening  somewhat  obliquely  upon  the  surface  and  provided 
with  numerous,  often  recurved,  diaphragms;  apertures  oblique,  all 
pointing  distally;  lunarium,  when  present,  not  very  prominent;  rather 
large  ovicells  developed,  showing  at  the  surface  as  a  convex  space  with 
a  small  apical  opening. 

Genotype:  Meeh)p(yrai<cimia\^\Ti.{^.  Range,  Silurian-Carboniferous. 
Six  described  and  three  new  species. 

LlCHENOTRYPA   Ulrich. 

Zoarium  thin,  incrusting;  in  its  first  stages  like  Fistulipora;  as  it 
matures,  large  spines  and  thin  walls  are  thrown  up  about  the  aper- 
tures; numerous  subangular  vesicular  openings  interspersed  among 
the  apertures  and  scarcely  distinguishable  from  them. 

Genotype  and  only  known  species:  LicKenotrypa  mvemoHa  Ulrich = 
Licftenalia  longispina  Hall.     Devonian. 

BusKOPORA  Ulrich  (Odontotrypa  Hall). 

Like  Fistulipora,  but  lunarium  remarkably  developed,  projecting  as 
a  strong,  bidenticulate  prcK^oss  nearly  half  way  across  the  aperture. 
G^notyi^',  Bu^lcoporad<^itata\]\Y\c\i,     Devonian.     Four  species. 
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Glossotbypa  Hall. 

tubular,  cylindrical,  hollow;  diameter  of  tube  2  nftm.;  thickness  of  zoa- 
mm.  Cells  tubular,  with  frequent  narrow  projections  (semidiaphragms) 
ell  walls  extending  partially  across  the  tube;  two  pseudosepta  on  one  side; 
ires  paliform,  very  closely  disposed,  frequently  in  diagonally  intersecting 
surface  presenting  a  reticulated  appearance;  apertures  with  denticulated 

interapertural  space  elevated,  forming  ridges;  frequently  a  prominent 
B  intersection  of  the  ridges,  sometimes  a  depression  or  pit;  surface  with 
I  which  are  laterally  in  contact,  giving  to  the  frond  an  annulated  appear- 
rcellular  space  vesiculose.^ 

berpret  the  foregoing  description  to  mean  that  the  genus  is 

kopora^  save  that  the  lunarium  is  developed  inteiTuptedly  in 

ial  tubes. 

f^pe  and   only  known   species:   LwheruiUa  paliformis  Hall. 

1. 

Selenopora  Hall. 

m  incrusting;  surface  with  circular  maculsB  surrounded  by 

jrtures;  zocecia  tubular,  oblique,  surrounded  by  vesicular  tis- 

rtures  subcircular,  with  overarching  lunarium  and  situated  in 

il,  vestibular  areas  formed  by  coalescing  ridges  traversing  the 

jes. 

^pe:  Lichenalia  drdncta  Hall.     Devonian.     Two  species. 

Favicella  Hall  (FiSTUUPORroRA  Simpson). 

m  lamellate,  free  or  incrusting;  surface  with  monticules  sur- 
by  slightly  larger  apertures;  zocecia  tubular,  cylindrical,  at 
itrate  and  thin-walled,  then  bending  rather  abruptly  and  pro- 
ilmost  direct  to  the  surface,  surrounded  by  regularly  super- 
ficies having  the  appearance  of  tabulated  mesopores;  aper- 
rcular,  with  equally  elevated  peristome,  but  no  lunarium, 
in  polygonal  vestibular  areas  formed  by  coalescing  angular 
aversing  the  interspaces;  vestibular  area  surrounding  the  aper- 
lupied  by  minute  angular  pits, 
jrpe:  ThaUostigina  inclusa  Hall.     Devonian.     Two  species. 

Coelocauus  Hall. 

ramose,  hollow,  inner  surface  a  thin  epitheca  with  transverse  wrinkles, 
»ngitudi*ial  striations;  cells  tubular,  arising  from  the  epitheca  and  parallel 
r  a  short  distance,  then  turning  abruptly  outward;  apertures  circular  or 
itimes  irregularly  disposed,  at  other  times  in  a  more  or  less  regular  quin- 
ir;  peristomes  thin,  distinctly  and  equally  elevated,  usually  smooth, 
imee  with  numerous  nodes  or  spinules;  intercellular  space  occupied  by 
'  disposed  vesicles,  or  by  regularly  superimposed  vesicles,  resembling  tabu- 
K)res;  interapertural  space  occupied  by  minute  angular  pits.^ 

ype:    CaUopora  venusta  Hall.     Silurian,  Devonian.     Three 


impaon,  Fourteenth  Ann.  Rep.  State  Goologrlst  New  York  for  tho  year  1894,  p.  562. 
3id.,p.554. 
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Family  BOTRYLLOPOEIDiE. 
BoTRyi.LOPORA  Nicbolson. 

Zoarium  of  smaU,  circulaVj  paraaitic  diaka  which  oomm 
lesre,  dm"  el  oping'  along  thr  line  of  coalesce  nc<^  unusually  larg< 
surface  marked  by  ridgi^.s  radiating  from  the  depressed  c< 
increasing  in  number  by  bifurcation  toward  the  margin;  zooe 
occupying  the  ridges,  traversed  by  occ&siona]  diaphragms; 
space  between  ridges  occupied  by  voflicle-s,  presenting  a  sc 
space;  apertures  in  two  i-ows  on  the  ridges ,  circular  or  oval 
lunariuni. 

Genotype  and  only  known  specie:  BotryUnpora  aoeialis  J 
Deyonian, 

Suborder  THEPOBTOMATA  UlricL 

Zo<iecia  prismatic  or  cylindrical,  coherent  tubes  clearly  sepa 
two  regions,  an  axial  or  immature,  in  which  the  diaphr 
remote  and  the  walls  thin  and  prismatic,  and  a  thickened  per 
mature,  in  which  the  walk  are  thick enetl  and  otherwise  chai 
phiTignis  are  more  abundant,  and  accessory  features,  such  as  i 
and  acanthopore^,  are  often  developed;  zotBcial  covers,  wit 
central  urifiuo,  present  at  times,  though  probably  not  develc 
the  families;  monticules  or  maculae  a  chaiucteristic  featu] 
surface. 

Family  MONTIGTTLIPORISiB  Nicholson  (emend.  Ulricl 

Zoarium  variable;  zooecia  with  cystiphragms  in  the  matu 
always;  apertures  polygonal,  rounded  or  iri*egularly  petalo 
pores  generally  present,  angular,  with  numerous  diaphrag 
thopores  abundant,  usually  small. 

MoNTicuLiPORA  D'Orbigny. 

Zoarium  massy,  lobate  or  lamellate,  incrusting  or  free;  n 
usually  present;  zooecia  prismatic,  usually  thin-walled,  w 
phragms  both  in  mature  and  immature  regions;  apertures  j 
mesopores  few  or  wanting;  acanthopores  small,  generally  i 

Genotype:  M(mtundipora  rnximrmdataYyOvhxgay .  Ordovii 
vonian.     Sixteen  described  and  sixteen  new  species. 

Atactoporella  Ulrich. 

Zoarium  generally  incrusting,  sometimes  lobate  or  si 
zocecia  with  very  thin,  inflected  walls;  apertures  irregularly 
mesopores  numerous,  frequently  isolating  the  zooecia,  large! 
a  secondary  deposit;  acanthopores  very  numerous. 

Genotype:  Atactoporella  typicalis  Ulrich.  Ordovician. 
described  and  three  new  species.°'^'"''''^^^S''^ 
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m  bifoliate,  through  branching  of  the  fronds  often  forming 
ed  masses;  surface  smooth,  usually  with  maculae;  zocecia  with 
lick  walls,  ring-like  in  transverse  section,  not  inflected  by  the 
ores;  cystiphragms  abundant;  apertures  circular  or  subpolyg- 
tsopores  and  acanthopores  variable  in  number, 
[rpe:  Monti€idij?ora/rondo8aKicho]aon{notD^OThigny)=  Chw- 
pierw  Rominger.     Ordovician.     Two  described  and  two  new 

HOMOTBYPELLA  Ulrich. 

m  irregularly  ramose  or  laminar;  surface  smooth,  with  small 
zocecia  rather  thin- walled,  cystiphragms  usually  confined  to 
er  part  of  the  mature  region  and  never  present  in  the  axial 
ipertures  subcircular,  sometimes  faintly  petaloid;  mesopores 
b,  more  or  less  completely  separating  the  zooecia;  acanthopores 
s. 

Ype:  I/fmwtrypella  instabilis  Ulrich.  Ordovician,  Silurian, 
scribed  and  five  new  species. 

HoMOTBYPA  Ulrich. 

m  frondescent  or  ramose;  maculae  or  monticules  of  larger  cell 
s  a  characteristic  feature;  apertures  often  oblique;  zooecia  with 
1  or  finely  crenulated  walls  and  remote  diaphragms  in  imma- 
on  and  cystiphragms,  isolated  or  in  series,  confined  to  mature 
mesopores  few,  in  clusters;  acanthopores  generally  developed, 
jrpe:  jETomotrypacurvdtaVJlnch.  Ordovician,  Silurian.  Eight- 
ribed  and  thirty  new  species. 

Prasopora  Nicholson  and  Etheridge,  Jun. 

m  massy,  usually  free,  with  wrinkled  epitheca  on  the  under 

zocecia  prismatic  or  cylindrical,  thin-walled,  with  cystiphragms, 

jrally  surrounded  by  angular  mesopores;  acanthopores  some- 

esent,  but  rarely  numerous  or  strong;  diaphragms  crowded 

K)res. 

ype:  Prasopora  graycB  Nicholson  and  Etheridge,  Jun.     Ordo- 

Fourteen  described  and  six  new  species. 

AspiDOPORA  Ulrich. 

im  a  thin  expansion,  sometimes  of  superposed  layers,  usually 
:h  epitheca  on  under  side;  typically  composed,  according  to 
rom  one  to  many  subequal  parts,  each  gently  convex,  with  the 
iminishing  in  size  from  center  to  margin;  diaphragms  wanting; 
Bigms  few  in  the  zocecia;  mesopores  numerous,  with  close  dia- 
;  acanthopores  usually  present^  always  small. 
Ype:  AspidoporaareolataJJlTich.  Ordovician,  Silurian.  Eight 
i  and  four  new  species. 
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ME80TRYFA  Ulrfch. 

Zoarium  hemispheric,  conical,  or  discoidal,  generally  free,  with  an 
epitheca  on  the  under  surface ;  zooecia  prismatic  or  cylindrical,  with 
oblique  and  sometimes  funnel-shaped  diaphragms,  which  are  probably 
modified  cystiphragms;  zooecia  more  or  less  separated  by  angular 
mesopores,  which  become  smaller  with  age,  and  ai'e  intersected  by 
numerous  diaphragms;  acanthopores  generally  present,  sometimes  of 
large  size. 

Genotype:  Diplotrypa  vnfida  Ulrich,  Ordovician,  Silurian.  Ten 
described  and  seven  new  species. 

Family  AMPLSXOPOEIDA  Ulrich. 

Zoarium  usually  ramose  or  discoidal,  rarely  bifoliate;  zooecia  simple, 
prismatic  tubes,  with  a  well-marked  divisional  line  (seen  in  tangential 
sections  as  a  fine  black  line)  between  adjoining  tubes;  diaphragms 
present;  mesopores  practically  absent,  but  small  abortive  cells  some- 
times occur  among  the  larger  ones  in  the  monticules;  acanthopores 
generally  abundant,  but  may  be  wanting. 

Amplexoposa  Ulrich. 

Zoarium  ramose,  discoidal,  or  massy;  zooecia  prismatic,  with  dia- 
phragms; acanthopores  always  present,  variable  in  size  and  number. 

Genotype:  Amplexopora  dngvlata  Ulrich.  Ordovician.  Eight  de- 
scribed and  four  new  species. 

MoNOTRYPEiiLA  Ulrich. 

Like  Amplexopora,  but  distinguished  by  the  absence  of  acantho- 
pores. 

Genotjrpe:  Monotrypdla  osqualis  Ulrich.  Range,  Ordovician-De- 
vonian.     Nine  species. 

Petaloteypa  Ulrich. 

2ioarium  bifoliate,  of  irregular  compressed  branches  or  simple 
fronds;  zooecia  prismatic,  arising  from  a  strongly  flexuous  mesotheca; 
apertures  subcircular  or  polygonal;  mesopore-like  interspaces  that  do 
not  differ  in  their  tabulation  from  the  zooecia  may  occur;  very  small 
acanthopores  (?)  occupy  many  of  the  angles  of  junction. 

Genotype:  Petoihl/rypa  (rnnpreaaaXRvich.    Devonian.    Two  species. 

DiscoTRTPA  Ulrich. 

Zoarium  a  thin,  free,  or  parasitic  circular  expansion;  surface  smooth, 
or  with  low,  broad  monticules;  zocBcia  thin-walled,  direct;  apertures 
hexagonal  or  rhomboidal,  very  regular  in  their  arrangement,  decreas- 
ing in  size  from  the  centers  of  the  monticules  outward;  neither  meso- 
pores nor  acanthopores  present. 

Genotype:  Chostetes  degcms  Ulrich.  Ordovician,  Devonian.  Two 
species. 
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Family  HETEBOTBTPIDiE  TJlrioh. 

m  frondescent,  ramose,  incrusting,  or  mas8y;  zooecia  polyg- 
h  moderately  thin  walls  and  diaphragms;  walls  of  adjoining 
»alescent;  mesopores  often  present;  acanthopores  occur,  some- 
large  size. 

Heterotrypa  Nicholson. 

m  erect,  frondescent,  or  ramose;  zocecia  with  nwnerous  dia- 
;  acanthopores  small,  of  one  kind;    mesopores  variable  in 
generally  abundant,  sometimes  wanting, 
jrpe:  MonticuUpora  frondma  D'Orbigny.    Ordovician,  ?  De- 
Eleven  described  and  four  new  species. 

Dekayblla  Ulrich. 

m  ramose;  zooecia  with  numerous  diaphragms;  two  sets  of 

ores,  large  snd  small;  mesopores  variable  in  number,  gener.- 

erous. 

^pe:  DekayeUa  dbscura  Ulrich.     Ordovician.     Nine  described 

aew  species. 

Debatia  Milne-Edwards  and  Haime. 

m  erect,  ramose;  zocecia  with  few  diaphragms;  acanthopores 
arge;  mesopores  few,  or  wanting. 

^pe:  Dekayia  dspera  Milne-Edwards  and  Haime.  Ordovician, 
An.    Six  species. 

Petigopora  Ulrich. 

m  forming  small,  circular,  incrusting  patches;  zooecia  direct, 
r  or  no  diaphragms;  acanthoi>ores  rather  large,  of  one  kind 
)sopore6  wanting. 

jrpe:  Petigopora  gregaria\J\riG\x,  Ordovician.  Four  described 
Qew  species. 

Leptotbtpa  Ulrich. 

m  incrusting,  often  assuming  cylindrical,  discoidal,  or  other 
;ooecial  tubes  polygonal,  with  thin  walls,  and  few  or  no  dia- 
;  acanthopores  very  small,  never  abundant;  no  mesopores. 
jrpe:    Leptoi/rypa    minima    Ulrich.     Ordovician,  ?  Silurian, 
ian.     Sixteen  described  and  eight  new  species. 

Atactopora  Ulrich. 

im  forming  thin,  parasitic  expansions,  usually  on  species  of 
•as;  zocecia  direct,  with  few  or  no  diaphragms;  surface  with 
,  conmionly  elongated,  subsolid  monticules;  acanthoi>ores 
ery  numerous,  inflecting  the  walls,  giving  the  apertures  an 
or  petaloid  aspect. 

ype:  Atactopora  hirauta  Ulrich.     Ordovician.    Two  described  j 

new  species.  I 
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Orbifora  Eichwald  (Orbituutes  Eichwald). 

Fanuly  BATOSTOMELUDiE  Ulrioh. 

Zoarium  usually  ramose;  zocBcia  with  thick  walls  in  the  mature  region, 
appearing  here  to  be  fused;  diaphragms  in  the  peripheral  region  often 
centrally  perforated;  aeanthopores  and  mesopores  usually  present,  the 
latter  small  and  sometimes  moniliform  in  shape. 

Batostomella  Ulrich  (GEiNirzEUji  Waagen  and  Wentzel). 

Zoarium  ramose,  branches  slender;  zocecia  with  few  diaphragms; 
apertures  of  zooecia  small,  circular  or  oval;  interspaces  rounded  or 
canaliculate,  spinulose,  the  acanthopores  small  and  usually  very  nu- 
merous; mesopores  small,  with  subcircular  openings. 

Genotype:  BatostcnrheUa  9pvmjilo%a  Ulrich.  Range,  Silurian-Per- 
mian.    Six  species. 

Bythopora  Miller  and  Dyer. 

Zoarium  ramose,  branches  usually  slender,  sometimes  of  considerable 
size;  zoo3cia  practically  without  diaphragms;  apertures  oblique,  nar- 
rowing above;  interspaces  canaliculate;  mesoj)ores  few;  acanthopores 
comparatively  strong,  rarely  more  than  one  to  each  zooecium,  some- 
times wanting. 

Genotype:  Bythopora frv;ti(x>8aM\\len[2JidLJiyev=Hdopara€^^ 
James.     Range,  Ordovician-Devonian.     Ten  described  and  five  new 
species. 

CAIiLOTRYPA  Hall. 

Zoarium  ramose;  apertures  oval,  with  equally  elevated  peristomes 
and  with  no  definite  arrangement;  interspaces  showing  the  openings 
of  the  numerous  mesopores  by  which  the  zocecia  are  surrounded; 
acanthopores  present. 

Genotype:  Callopm^a  inacropora  Hall.  Silurian,  Devonian.  Ten 
species. 

Trematella  Hall. 

Zoarium  ramose;  more  or  less  conspicuously  annulated;  zocecia 
oblique,  with  a  few  diaphragms  and  walls  much  thickened  in  the 
mature  region;  apertures  arranged  in  a  somewhat  quincunx  oixler, 
interspaces  ridged,  forming  polygonal  areas;  acanthopores  sometimes 
present. 

Genotype:  Trematopora  anrmdata  Hall.     Devonian.     Five  species. 

Eridotrypa  Ulrich. 

Zoarium  ramose,  branches  slender;  zooecia  more  or  less  oblique,  thick- 
WftUed,  and  intersected  by  diaphragms,  which  are  most  numerous  and 
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3sely  set  in  the  earlier  portion  of  the  short  mature  region; 
•es  sometimes  numerous,  sometimes  few,  with  closely  set  dia- 
Vj  acanthopores  small,  few,  or  wanting. 

ype:  Eridotrypa  mutabilis  Ulrich.  Range,  Ordovician- 
n.     Ten  described  and  four  new  species. 

)RA  Lonsdale  (Tubulicudia  Lonsdale,  Tabuupora  Young). 

im  ramose,  sublobate,  massy,  laminar,  or  parasitic;  surface 
or  with  monticules;  walls  of  zocecia  thickened  periodically  in 
ure  region;  diaphragms  sometimes  very  few,  but  in  most 
in  species  abundant  in  the  mature  region  and  perforated  cen- 
aesopores  never  very  numerous,  irregularly  distributed;  large 
x)res  at  the  junction  angles. 

ype:  Stenopora  tasmanierms  Lonsdale.  Mississippian,  Car- 
pus.    Seventeen  described  and  three  new  species. 

Anisotrtpa  Ulrich. 

mi  ramose,  branches  sometimes  hollow  and  lined  by  an  epitheca; 
\\  line  between  adjoining  zooecia  (as  seen  in  sections)  sharply 
periodical  swelling  of  walls  more  or  less  marked;  diaphragms 
J  perforated,  usually  numerous;  interspaces  generally  ridge- 
ither  acanthopores  nor  mesopores. 
;ype:   Anisotrypa  symmetrica  Ulrich.     Mississippian.     Four 

LiocLEMA  Ulrich. 

im  ramose,  lamellar,  subglobose  or  incrusting;  surface  f re- 
exhibiting  distinct  monticules  or  maculse;  zooecia  with  sub- 
or  irregularly  petaloid    apertures,   separated    by   abundant 

mesopores,  which  in  some  species  are  open  at  the  surface,  in 

;losed;  diaphragms  few  in  the  zocecia,  abundant,  sometimes 

I  in  the  mesopores;  acanthopores  numerous  and  strong  in  the 

jpecies,  small  and  inconspicuous  in  others. 

iype:   CaUoporapunctatalldll,    Range, Silurian-Mississippian. 

•nine  described  and  five  new  species. 

LlOOLEMELLA   FocrstC. 

am  cylindrical,  rarely  branched,  pointed  at  the  base  (for  articu- 

;  otherwise  much  as  in  Lioclema. 

type:   CaUopora  ohioensis  Foerste.     Ordovician,  Silurian.     Six 

id  and  five  new  species. 

kll.  173 3 
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Thallostigma  Hall. 

Family  CONSTELLAEIIDA  TTlrich. 

Zoarium  ramose,  frondescent,  laminar,  or  incrusting;  zooe 
walled  and  prismatic  in  the  immature  region,  with  thicker  \ 
subcylindrical  when  mature;  apertures  rounded,  peristomes 
elevated;  me80j)ores  angular,  abundant,  commonly  isolating  th< 
at  intervals  gathered  into  clusters,  which  are  usually  stellate, 
the  surface,  the  closure  with  numerous  minute  perforatic 
acanthopores  wanting,  but  granules  often  very  abundant  on  t 
spaces;  diaphragms  in  both  zooecia  and  mesopores. 

CoNSTELLABiA  Dana. 

Zoarium  growing  into  erect,  flattened  branches  or  frond: 
basal  expansion  which  is  attached  to  foreign  bodies;  surf 
depressed  stellate  maculae,  the  spaces  between  the  rays  elev 
occupied  by  two  or  three  short  rows  or  clusters  of  closely 
mated  apertures;  mesopores  aggregated  into  maculae,  intern 
gradually  crowding  diaphragms. 

Genotype:  Ceriopora  constelhta  (Van  Cleve)  Dana.  Or 
Nine  described  and  three  new  species. 

Stellipora  Hall. 

Differs  from  Constellaria  in  its  incrusting  habit  and  in  hai 
mesopores  in  the  interspaces  between  the  raised  zooecial  clast 

Genotype  and  only  known  species:  Stellipora  anthdoia 
Ordovician. 

NiCHOLSONELLA  Ulrich. 

Zoarium  a  laminar  expansion,  sometimes  giving  off  flatten 
twining  bi"anches  or  fronds;  interspaces  often  granose,  int 
spaces  wide,  filled  with  numerous  mesopores,  which  have  thi 
more  numerous  diaphragms  than  the  zooecial  tubes;  with  age  t 
become  filled  up  with  a  calcareous  deposit,  rendering  the  wal 
mesopores  unrecognizable. 

Genotype:  NicJwlsondla  ponderosa  Ulrich.     Oixiovician.  • 
scribed  and  nine  new  species. 

Idiotrypa  Ulrich. 

Zoarium  paitisitic;  zooecia  and  mesopores  alike  crossed  by  1 
phragms  at  short  and  regular  intervals,  diaphmgms  apparei 
forated  by  numerous  minute  foramina;  mesopores  surround  th 
numerous,  irregular  in  shape,  closed  at  the  surface;  walls  wit 
ous  minute  vertical  tubuli  or  cells. 

Genotype  and  only  known  species:  Idiotrypa  parasitica 
Silurian. 
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DiTTOPORA  Dybowski. 
Family  TEEMATOPOBIDiE  TJlrioh. 

rium  ramose  or  incrusting;  zocecia  irregular  in  axial  region,  their 
iial  ends  with  diaphragms  and  usually  constricted  where  these 
;  walls  thickened  in  the  mature  region;  lines  of  contact  of  walls 
joining  zocecia  distinct;  mesopores  generally  abundant,  usually 
re  size,  closed  at  the  surface;  acanthopores  more  or  less  abundant; 
ragms  in  both  zocecia  and  mesopores. 

Trematopora  Hall. 

rium  ramose;  surface  smooth  or  with  monticules;  zocecia  thin- 
l  and  with  few  diaphmgms;  apertures  circular  or  oval,  with  a 
or  less  well-marked  peristome;  interspaces  solid;  mesopores 
ilarly  angular,  often  obscurely  moniliform,  with  diaphragms  at 
•nstricted  parts;  acanthopores  of  medium  or  small  size  usually 
it. 

lotype:  Trematopora  tuhefrcuLosa  Hall.  Ordovician,  Silurian, 
pedes. 

Batostoma  Ulrich. 

rium  irregularly  itimose,  branches  arising  from  a  large  basal 
sion;  zocecia  with  walls  that  are  thin  in  the  immature  region, 
thickened  and  in  sections  appearing  ringlike  (but  seldom  in  con- 
n  mature  region;  diaphragms  present;  mesopores  numerous  or 
rregular  in  size  or  shape;  acanthopores  usually  of  large  size  and 
iant,  sometimes  few. 

lotype:  Monticulipora  {Ileterotrypd)  impUcata  Nicholson.  Ordo- 
.     Eighteen  described  and  fifteen  new  species. 

Hemiphraqma  Ulrich. 

e    Batostoma,   but    diaphragms    in   matui*e  region    of    zocecia 

iplete. 

lotype:  Batostoma  irramim  Ulrich.     Ordovician.     Five  species. 

Stromatotrypa  Ulrich.  ' 

rium   consisting  of  one  thin   layer,  or  seveitil  superimposed, 

ng  uj)on  foreign  bodies;  zocecia  short,  with  few  diaphi'agms,  the 

Dial  end  scarcely  prostrate,  oval  in  cross  section;  walls  thin,  con- 

g  periodically  constricted,   bead-like  tubuli  (modified  acantho- 

?),  one  or  more  to  each  zocecium;  apertures  oval,  separated  by 

ssed  interspaces,  the  peristomes  minutely  papillose;  mesopores 

Iant,  beginning  on  the  basal  lamina,  decreasing  in  size  with  ago, 

y   tabulate,    the   diaphragms   finely   punctured,    their   openings 

'  showing,  being  closed  by  a  common  dermal  sheet. 

lotype  and  only  described  species:  Stroinatotrypa  ovata  Ulrich. 

k^ician.     Three  new  species.  Digitized  by  GoOglc 
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MoNOTBTPA  Nicholson  (Pitchonema  Hall  and  Simpson). 

Zoarium  massy,  hemispherical,  subglobose,  or  discoidal;  zooecia  not 
distinguishable  into  mature  and  inmiature  regions,  comparatively 
large,  prismatic,  with  walls  thin  throughout  and  often  crinkled;  dia- 
phragms remote;  neither  mesopores  nor  acanthopores. 

Genotype:  Chostetes  undulatua  Nicholson.  Ordovician,  Silurian. 
Fourteen  described  and  two  new  species. 

DiPLOTBTPA  Nicholson  (emend.  Ulrich), 

Zoarium  hemispheric,  discoid,  globular,  or  irregularly  massy,  gen- 
erally free;  zooecia  comparatively  large,  prismatic,  with  diaphragms; 
mesopores  few  to  many,  varying  in  size. 

Genotype:  Fwwmtes  petropolitarms  P&nder.  Ordovician,  Silurian. 
Four  described  and  two  new  species. 

Family  CALLOPOBIDiE  mrioh. 

2ioarium  ramose,  subfrondescent,  or  discoidal;  zooecia  increasing  in 
size  very  gradually^  their  proximal  portion  veiy  much  like  mesopores; 
apertures  subcircular,  the  openings  of  a  greater  or  less  number  of 
mesopores  interspersed  among  them,  or  polygonal,  in  which  case  the 
mesopores  are  few  or  wanting;  no  acanthopores. 

Callopoba  Hall  (emend.  Ulrich). 

Zoarium  usually  ramose,  the  branches  frequently  anastomosing  and 
foiming  bushy  clumps;  zooecia  at  first  prismatic,  four  to  eight  sided, 
gradually  becoming  cylindrical  in  most  cases;  at  first  with  closely  set 
diaphragms,  then  diaphragms  more  distant,  finally  in  the  mature 
region  diaphragms  usually  closely  set;  apertures  closed  at  times  by 
perforated,  often  ornamented  covers;  mesopores  more  or  less  numer- 
ous, angular,  cro  ,^ded  with  diaphragms. 

Genotype:  Calloporadegant^dalAsW.  Ordovician, Silurian.  Twenty- 
three  described  and  ten  new  species. 

Callopobella  Ulrich. 

Zoarium  a  thin  expansion,  free  or  incrusting;  surface  smooth  or 
undulated;  zooecia  cylindrical,  with  thick  walls  and  numerous  dia- 
phragms; apertures  circular,  arranged  in  regular  intersecting  series; 
mesopores  numerous,  angular,  surrounding  the  zooecia  in  one  or  two 
series;  acanthopores  small  and  few. 

Genotype :  Calloporella  hanrisi  Ulrich = Mordiadipora  {Ileterotrypd) 
circularia  James.     Ordovician.     Three  species. 

Suborder  OEYPTOSTOMATA  Vino. 
Zooecia  short,  pyrifonn  to  oblong,  quadmte  or  hexagonal,  some- 
times tubular;  orifice  anterior,  usually  circular;  t^^^|^^[pp^^^ii;(i^t 
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of  the  zooecium  strengthened  by  a  calcareous  deposit,  solid  or 
alar  in  nature,  which,  as  it  proceeds,  leaves  an  opening  above  the 
e,  thus  producing  a  shaft  or  vestibule,  which  may  be  crossed  by 
iragms  or  hemisepta. 

Family  PHTLLOPOSIVIDiE  Ulrioh. 

irium  branching;  branches  free  or  anastomosing,  celluliferous 
le  side  only,  the  other  side  striated;  zocecia  more  or  less  tubular, 
with  diaphragms;  hemisepta  wanting. 

Phyllopobina  Ulrich. 

irium  with  branches  irregularly  anastomosing,  with  two  to  eight 
of  apertures  on  the  obverse  side,  on  the  reverse  longitudinally 
;ed;  tabulated  interstitial  spaces  generally  present,  closed  at  the 
ce;  acanthopores  often  present. 

notype:  Retepora  trentonensis  Nicholson.  Ordovician,  Silurian, 
en  described  and  four  new  species. 

Dbtmotbtpa  Ulrich  (Thamnocella  Simpson). 

irium  branching  dichotomously  at  frequent  intervals,  on  reverse 

tudinally  striated;  zooecia  in  several  ranges,  tubular,  springing 

a  thin  double  plate,  beneath  which  a  number  of  vesicles  (aborted 

la?)  are  present;  vestibules  expanding  from  the  orifices  to  the 

lar  apertures. 

notype:    Retepora  diffusa  Hall.     Ordovician,   Silurian.     Four 

es. 

Family  FENE8TELLIDA  King. 

sirium  a  reticulated  expansion,  celluliferous  on  one  side  only, 
►osed  of  rigid  branches,  united  by  regular  nonporiferous  bars 
ipiments),  or  branches  may  be  sinuous  and  anastomose  at  regular 
7als,  or  may  remain  free;  zocecia  oblong,  quadrate,  or  hexagonal 
tline,  embedded  in  a  calcareous  crust  which  is  minutely  j)orous, 
ially  on  the  noncelluliferous  side;  orifice  anterior,  semielliptical, 
ated  behind;  apertures  rounded,  with  peristome  and  closed  at 
I  by  a  centrally  perforated  closure;  a  superior  hemiseptiun  gen- 
1  present,  an  inferior  one  less  frequently. 

:ST£LLA  Lonsdale  (Actinostoma  Young  and  Young,  Flabelli- 
POBINA  Simpson). 

iriiun  flabellate  or  funnel  shaped,  celluliferous  on  the  inner  side; 
jhes  generally  straight,  sometimes  flexuous,  connected  at  regular 
7als  by  dissepiments;  apertures  in  two  rows,  separated  by  a 
or  tuberculated  median  keel. 
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Genotype:  Gorgmiia  antiqua  (Goldfuss?)  Lonsdale.  Acceptec 
type:  Fenestdla  pleheia  McCoy.  Range,  Ordovician-Carbonil 
One  hundred  and  eleven  described  and  a  considerable  number  < 
species. 

Semicoscinium  Prout  (Cryptopora  Nicholson,  Carinopora  Nicl 
Cycloporina  Simpson). 

Zoarium  funnel  shaped,  celluliferous  on  the  outer  side;  dissep 
wide,  very  short,  the  branches  appearing  to  anastomose  on  th 
poriferous  face,  where  the  fenestrules  are  subrhomboidal  or  ro 
apertures  in  two  rows,  median  keel  very  high  and  expanded 
sunmiit. 

Genotype:  Semicoscinium y'homhoideumVvowt,  Silurian, Dei 
Twenty-six  species. 

Fenestrapora  Hall. 

Zoarium  as  in  Semicoscinium,  except  that  the  reverse  of  the  z 
and  the  expanded  summits  of  the  carinse  bear  large  scattered  p 
pits. 

(j^VLotj^Q\  Fe7ie8traporal)ip€rforatalisl\,   Devonian.   Threes 

IsoTRYPA  Hall  (Tectuliporella  Simpson). 

Zoarium  funnel-shaped,  branches  connected  by  dissepiments 
tures  in  two  rows,  separated  by  a  carina;  the  carinse  pror 
expanded  at  the  summit;  summits  connected  by  round  or  oval 
bars,  usually  situated  above  the  dissepiments;  on  the  reverse 
more  or  less  conspicuous  pore  occurs  on  or  near  each  dissej 
The  superstructure  gives  the  obverse  much  the  appearance 
reverse  of  the  zoarium. 

Genotype:  FenesteUa  [Isotrypa)  conjunctvva  Hall.  Devonian 
species. 

LocuLiPORA  Hall  (emend.)  (Tectulipora  Hall). 

Zoarium  funnel-shaped,  branches  connected  by  short,  tj 
reduced  to  a  minimum,  nonporiferous  dissepiments;  apertures 
rows;  branches  and  dissepiments  carinated,  the  carinse  coal 
summits  of  carinse  much  expanded,  angular,  and  slightly  car 
their  width  usually  equaling  that  of  the  branches  and  dissep 
below  and  hence  causing  difficulty  in  distinguishing  the  obvei 
reverse  sides. 

Genotype:  Fenestella  pe7'f(/rata  Hall.  Silurian,  Devonian, 
species. 

Unitrypa  Hall. 

Zoarium  funnel-shaped;  branches  connected  by  dissepiments 
tures  in  two  rows,  separated  by  a  carina;  carinae  prominent,  thi 
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and  connected  by  thin  oblique  subimbricating  plates  (scalse), 
may  be  as  numerous  as  the  zooecia,  or  only  two  to  each  fenestrule. 
otype:  Fenestella  {Hemitrypa)  lata  Hall.  Silurian,  Devonian, 
n  species. 

Hemitrypa  Phillips. 

rium  as  in  Fenestella,  but  has  a  reticulated  superstructure  whose 
s  correspond  in  number  and  position  with  the  zooecial  apertures; 
•ucture  rests  on  pillars  which  rise  at  regular  intervals  from  the 
ate  median  keel  of  the  branches. 

otype:  Hemitrypa  oculata  Phillips.  Range,  Silurian-Carbon- 
s.     Sixteen  species. 

Helicopora  Claypole. 

rium  spiral,  the  inner  edge  thickened  and  nonporiferous,  but 

it  forming  a  solid  axis;  otherwise  as  in  Fenestella. 

otype:  Helicopora  latispiralis  Claypole.     Silurian,  Devonian. 

pecies. 

Archimedes  Owen  (Archimedipora  D'Orbigny). 

rium  a  spirally  wound  fenestrated  expansion  suppoited  by  a  solid 
30US,  central  axis;  otherwise  as  in  Fenestella. 
otype:  Fenestella  {Archimedes)  wortheni  Hall.     Mississippian. 
n  species. 

ORA  McCoy  (Protoretepora  De  Koninck,  Polyporella  Simp- 
son, Flabelliporella  Simpson). 

rium  aa  in  Fenestella  but  haa  from  two  to  eight  rows  of  zooecia  on 
ch,  and  lacks  the  median  keel,  though  this  is  sometimes  repre- 
by  a  row  of  strong  nodes  or  tubercles. 

otype:  Polypora  dend/roides  McCoy.  Range,  Silurian-Carbon- 
3.     Eighty-two  described  and  other  new  species. 

•ORA  Hall  (Lyroporella,  Lyroporina,  Lyroporidra  Simpson). 

rium  flabellate,  the  fenestrated  portion  spread  between  the  arms 
^nporiferous  U  or  V  shaped  calcareous  support,  which  is  free  or 
culate  at  the  base;  zooecia  in  from  two  to  five  ranges;  no  median 

otype:  FennesteUa  (Lyropord)  suhquadrans  Hall.  Mississippian. 
species. 

Fenestralia  Prout. 

rium  as  in  Fenestella,  but  with  four  rows  of  apertures,  two  on 

ide  of  the  prominent  median  keel. 

otype:  Fenestralia  sancti-lvdovici  Prout.     Mississippian.     Two 

h 
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Thamniscus  King. 

Zoarium  as  in  Polypora,  but  branches  bifurcate  more  frequently  and 
are  rarely  or  not  at  all  connected  by  dissepiments. 

Genotype:  Ceratophytes  dvbius  Schlotheim.  Range,  Silurian-Car- 
boniferous.   Thirteen  species. 

Phyllopoba  King. 

Zoarium  funnel-shaped,  celluliferous  on  the  outer  face;  fenestrules 
oval,  branches  anastomosing  or  connected  by  broad  celluliferous  dis- 
sepiments; zooecia  in  two  ranges  normally;  without  median  keel. 

Genotype:  Oorgonia  ehrerAergi  Geinitz.     Devonian.     One  species. 

Retepobidba  (=Retepobella  Simpson)*  (Anastomopora  Simpson). 

Zoarium  a  flabellate  or  undulating  expansion  with  thickened  mar- 
gins; branches  sinuous  or  zigzag,  anastomosing  at  short  and  regular 
intervals  so  as  to  produce  a  regular  series  of  oval  fenestrules;  aper- 
tures in  three  to  seven  rows;  branches  without  a  median  carina. 

Genotype:  Retepora  unchduta  Simpson= Fenestell^jpenindortaliBll. 
Devonian.    Three  species. 

Retefobina  D'Orbigny. 

Zoarium  as  in  Reteporidra,  but  the  zocecia  are  in  two  ranges,  with  the 
apertures  separated  or  not  by  a  more  or  less  well-marked  median 
carina. 

Genotype:  Retepora  prisca  Goldfuss.  Devonian,  Mississippian. 
Eight  species. 

Ptiloporella  Hall  (Pinnapobella  Simpson,  1897). 

Zoarium  a  fenestrated  funnel-shaped  expansion;  branches  of  two 
sizes,  the  smaller  or  secondary  branches  proceeding  laterally  from  the 
larger  or  primary  ones,  either  from  one  or  both  sides;  as  the  frond 
expands,  other  large  branches  proceed  from  the  primary  ones,  this 
process  continuing  during  the  growth  of  the  frond;  apertures  in  two 
rows  separated  by  a  carina;  the  carinsB  of  the  primary  branches  more 
prominent  than  those  of  the  secondary  branches. 

Genotype:  Fenestdla  (PtiloporMa)  laticresc€7i8  Hall.  Silurian, 
Devonian.     Four  species. 

Ptilopobina    Hall    (Pinnapobella    Simpson,    1895,    Pinnapobina 

Simpson). 

Zoarium  like  that  of  Ptiloporella  in  mode  of  growth,  but  branches 
have  three  or  more  rows  of  apertures  and  no  median  carina. 

Genotype:  Fenestella  (Ptiloporina)  conica  Hall.  Devonian.  Four 
species. 

1  Reteporidra  is  propoeed  for  Reteporella,  preoccupied  by  Busk,  Cliallenfirer  Report,  X,  1884,  p.  12S. 
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FamUy  ACAHTHOCLADIISiE  Zittel. 

m  a  pinnate  or  fenestrate  expansion,  cellulif erous  on  one  face 
isisting  of  strong  central  stems  which  give  off  numerous 
lateral  branches  from  their  margins;  the  lateral  branches  are 
nite  with  those  of  the  next  stem;  nonporif erous  dissepiments 
esent;  zooecial  characters  mostly  as  in  the  Fenestellidse. 

PiNNATOPOKA  Vine  (Glauconome  of  authors). 

m  a  small  delicate  stipe,  with  short,  free  lateral  branches  given 
ently  and  at  regular  intervals;  apertures  in  two  rows,  sepa- 
a  moderate  median  keel. 

^pe:  Glauconome  degcms  Young  and  Young.  Range,  Devon- 
onif  erous.     Nineteen  species. 

ACANTHOCLADIA  King. 

m  as  in  Pinnatopora,  but  larger  and  stronger  and  with  three 
rows  of  apertures  between  which  the  surface  is  elevated  into 
gitudinal  ridges  or  series  of  tubercules. 
'pe:  Cerdtophytes  ancepa  Schlotheim.     Carboniferous.     One 

Septopora  Prout. 

m  a  fenestrate,  flabellate  or  leaf -like  expansion;  primary 
numerous,  increasing  by  bifurcation  or  interpolation;  the 
inches  unite  with  those  from  the  adjacent  primary  branches; 
( in  two  rows  on  primary  and  lateral  branches;  reverse  usually 
strisB  and  scattered  dimorphic  pores. 

^pe:  Septopora  cest/rienais  Prout.  Mississippian,  Carbonif- 
fileven  species. 

Synocladia  King. 

na  as  in  Septopora,  but  branches  stronger  and  with  three  or 

^s  of  apertures,  usually  between  elevated  ridges. 

'^pe:    Retepora   virgvlacea  Phillips.     No   American    species 

PniiOPORA  McCoy  (Dendricopora  De  Koninck). 

m  pinnate,  the  stipe  much  stronger  than  the  oblique  lateral 

,  which  are  occasionally  and  irregularly  united  by  dissepi- 

pertures  in  two  rows. 

^pe:    PtUopora  pluma    McCoy.     Devonian,    Mississippian. 

3cies. 

ICHTHYORACHIS  McCoy. 

m  as  in  Ptiloj)ora,  but  the  stipe  bears  five  or  more  rows  of 

\  and  the  branches  usually  three. 

rpe:    Ickthyorachis    newenha/mi    McCoy.      Silurian.      One 
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DiPLOPORARiA  ("DiPix)PORA  Youiip^  and  Young). ^ 

Zoarium  as  in  Pinnatopora,  but  has  no  lateral  hranchlets. 
Genotype:  Dlplopora  TnargmaUH  Young  and  Young.     Mississip- 
pian,  Carboniferous.     Two  species. 

Ramipora  Toula. 

Family  SPHEAGIOPOBIDiE  mrich. 

Sphragiopora  Ulrich. 

Zoarium  pai*asitic,  forming  small,  circular,  subhemispheric  patches 
on  foreign  bodies;  zooecia  of  the  same  type  as  in  Fenestella;  apertures 
circular,  with  a  slight  peristome,  arranged  in  one  or  two  rows  on  the 
summits  of  slightly  elevated,  I'adially  arranged,  broad  ridges;  spaces 
between  raised  portions  solid. 

Genotype  and  only  known  species:  Sj>hragiopora  par<mtica  Ulrich. 
Mississippian. 

Family  ABTHBOSTTLIDiE  mrich. 

Zoariuni  articulated,  consisting  of  numerous  subcylindrical  segments, 
united  into  small  pinnate  or  bushy  colonies,  or  of  continuous,  dichoto- 
mously  divided  branches;  zo(Pcia  subtubular,  more  or  less  oblique, 
radially  arranged  about  a  central  axis,  and  opening  on  all  sides  of 
the  segments;  or  one  side  may  be  noncelluliferous  and  longitudinally 
striated. 

Arthrostylus  Ulrich  (Arthronema  Ulrich). 

Zoarium  bushy,  dichotomously  branching,  the  whole  consisting  of 
numerous  exceedingly  slender,  equal,  subquadrate  segments,  united 
by  terminal  articulation;  one  face  longitudinally  striated,  on  each  of 
the  other,  commonly  three,  faces  a  linear  series  of  apertures  between 
longitudinal  ridges. 

Genotype:  Hdopora  tenuw  James.     Ordovician.     Four  species. 

IIelopora  Hall. 

Like  Arthrostylus,  but  the  segments  are  generally  lai'ger  and  have 
zooecial  apertures  on  all  sides. 

Genotype:  Helopora  fragilis  Hall.  Ordovician,  Silurian.  Twelve 
species. 

Arthroclema  Billings. 

Zoarium  of  segments  cellulif  erous  on  all  sides,  articulated  terminally 
and  laterally  in  a  pinnate  manner;  apertures  oval,  in  series  between 
longitudinal  ridges. 

Genotype:  Arthroclema  pulchellum  Billings.  Oixiovician.  Six 
species. 

^Dlploporaria  proposed  for  DiploiK>ra,  preoccupied  by  SchafbaoU^ 
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of  segments  which  become  much  expanded  in  their  upper 
i  at  the  top  have  a  socket  for  the  ai*ticulation  of  the  next 
ower  portion  striated,  without  apertures;  upper  part  with 
Ji  around;  apertures  subovate,  in  linear  series  between  lon- 
idges. 
e:  Sceptropora  facida  Ulrich.     Ordovician,  Silurian.     Two 

Nematopora  Ulrich. 

very  slender,  ramose,  continuous  above  the  pointed  basal 
zocecia  subtubular,  arranged  radially  around  one  or  two 
ial  tubes;  apertures  oval  or  subcircular;  with  peristome, 
n  linear  series  between  longitudinal  ridges, 
e:  Nematopora  ovalis  Ulrich.  Range,  Ordovician-Devo- 
;een  species. 

Family  BHABDOMESONTIDiE  Vine. 

ramose  or  simple,  not  articulated,  sometimes  with  an  axial 
enerally  solid,  in  which  case  the  axial  region  is  occupied  by 
[  primitive  tubes,  with  or  without  diaphragms;  hemisepta 
Bsent,  but  never  conspicuous;  apertures  circular  or  oval, 
inear  series  between  longitudinal  elevated  ridges,  or  in  diag- 
rsecting  series;  vestibule  a  rhombic  or  hexagonal  sloping 
pores  generally  absent. 

Rhombopora  Meek. 

slender,  ramose,  solid;  zooecia  thick-walled  in  vestibular 
eHures  in  longitudinal  or  diagonally  intersecting  series; 
•es  present,  sometimes  of  two  kinds,  large  and  small, 
e:  jRhombcpora  lepidodendroides  Meek.     Range,  Silurian- 
ous.       Twenty- nine    described    and    several    undescribed 

Rhabdomeson  Young  and  Young. 

with  a  slender  axial  tube,  to  which  the  proximal  ends  of 
are  attached;  otherwise  like  Rhombopora. 
»e:  Millepora  gracilis  Phillips;  from  the  Carboniferous  of 
nd  Scotland.     No  American  species  have  yet  been  made 

CcELOOONUS  Ulrich. 

simple,  hollow,  very  gradually  expanding  from  an  attenu- 
ed  base;  zocecia  short,  with  well  developed  hemisepta,  aper- 
agonally  intersecting  series, 
►e:     Ccdoconiis    rhomMcxts    Ulrich.      Mississippian.      Two 
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Bactropora  Hall. 

Zoarium  simple  or  only  slightly  branched;  lower  extremity  pointed; 
otherwise  as  in  Rhombopora. 

Genotype:  Trematopora  f  granistriata  Hall.  Devonian,  Mississip- 
pian.     Three  species. 

Orthopora  Hall. 

Zoarium  ramose,  solid;  apertures  in  parallel  longitudinal  rows,  with 
ridges  between;  acanthopores  present. 

Genotype:  Trematopora  regvlaris  Hall.  Silurian,  Devonian. 
Twenty-six  species. 

ACANTHOCLEMA  Hall. 

Zioarium  slender,  ramose;  zooecia  tubular,  arising  from  a  filiform 
axis  in  the  center  of  the  branch;  apertures  oval,  in  diagonally  inter- 
secting series,  or  linear  series  separated  by  ridges;  vestibules  polygonal, 
broadly  sloping;  acanthopores  between  the  apertures. 

Genotype:  Trematopora  altemata  Hall.  Devonian,  Mississippian. 
Six  species. 

Nemataxis  Hall. 

Zoarium  slender,  ramose;  zooecia  long,  tubular,  diverging  obliquely 
from  a  central  filiform  axis,  near  the  surface  bending  abruptly;  inter- 
spaces solid;  apertures  oval,  in  linear  series,  separated  by  ridges,  with 
very  thin,  slightly  elevated  peristomes;  on  the  surface  at  intervals 
there  are  monticules  destitute  of  cell  apertures,  which  extend  around 
the  branch,  giving  it  an  annulated  appearance. 

Genotype:  NemnatajxiH  jihrosus  Hall.     Devonian.     Two  species. 

Tropidopora  Hall. 

Zoarium  slender,  ramose;  apertures  in  irregular  longitudinal  series, 
separated  by  sinuous  ridges,  with  very  thin  slightly  elevated  peristomes. 

Genotype  and  only  known  species:  Tropidopora  ruma  Hall. 
Devonian. 

Streblotrypa  Ulrich. 

Zoarium  ramose,  slender,  solid;  zooecia  long,  tubular,  diverging 
from  the  center;  inferior  hemiseptum  best  developed,  situated  rather 
far  down;  apertures  regularly  elliptical,  with  peristome,  usually 
arranged  in  longitudinal  series;  below  the  apertures  there  are  from 
one  to  twelve  or  more  small  pits,  arranged,  when  numerous,  in  two  or 
three  rows;  occasionally  very  small  acanthopores  present 

Genotype:  Streblotrypa  nicJdesi  Ulrich.  Devonian,  Carboniferous. 
Fifteen  species.  ^  , 
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Hyphasmopora  Etheridge,  Jun. 

5  Carboniferous  of  Scotland. 

Family  CHAIHODICTTONn) A. 

Chainodictyon  Foerste. 

retiform,  of  inosculating  branches,  which  are  undulated 
y  on  the  reverse;  zooecia  elongate,  conical,  or  subtubular; 
arge,  with  thin  interspaces  in  several  rows,  arranged  in 
gonally  intersecting  series. 
b:    Chainodictyon  laxum  Foerste.      Carboniferous.     Two 

Family  PTUODICTTONIDA  Zittel. 

bifoliate,  composed  of  two  layers  of  zooecia,  grown  together 
k,  usually  jointed,  at  least  at  the  base,  and  forming  leaf -like 
or  compressed  branching  or  inosculating  stems;  mesotheca 
dian  tubuli;  zooecia  usually  have  hemisepta  and  semiellip- 
s;  apertures  usually  ovate,  surrounded  either  by  a  sloping 
nglike  peristome;  vestibules  separated  by  thick  walls. 

TiiiODiCTYA  L#onsdale  (Heterodictya  Nicholson). 

a  simple,  unbranched,  lanceolate  or  falciform  frond,  narrow 
lich  articulates  with  a  small  basal  expansion;  in  the  young 
he  zoarium  consists  of  longitudinally  arranged,  narrow, 
drate  zooecia,  new  zooecia  of  diflferent  width  and  arrange- 
added  subsequently  on  each  side;  walls  of  vestibules  thick, 
vith  a  double  row  of  minute  dots. 

b:  FliL8tralanceolataljon9As\Q.  Ordovician,  Silurian.  Six- 
3. 

iaropora  Hall  (Nicholsonia  Waagen  and  Wentzel). 

lodictya,  but  distinguished  chiefly  by  the  arrangement  of 
res,  which  are  in  decussating  series,  and  by  the  sloping 
irea  which  surrounds  the  apertures. 

b:  EacharoporarectaHiW.  Ordovician.  Fourteen  described, 
new  species. 

Clathropora  Hall. 

composed  of  anastomosing  branches,  forming  a  regular  net- 
round  or  oval  fenestrules,  with  a  pointed,  articulating  base; 
Lsually  subquadrate,  arranged  longitudinally. 
b:  Cloithropora  frondosa  Hall.     Silurian,  Devonian.     Five 
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PHiENOPORA  Hall. 


Like  Ptilodictya,  except  that  there  are  two  mesopores  in 
space  between  the  ends  of  the  apertures. 

Genotype:  Phomopora  explcmata  Hall.  Ordovician, 
Fourteen  species. 

Arthropora  Ulrich. 

Zoarium  bushy,  composed  of  numerous  articulating  equal 
spread  in  a  plane;  apertures  elliptical,  surrounded  by  a  del 
stome;  interspaces  with  one  or  more  thread-like  ridges  vai 
posed,  and  with  a  row  of  minute  papillae. 

Genotype:  Stictopora  {PtUodictya)  shafferi  Meek.  C 
Five  described  and  four  new  species. 

Graptodictya  Ulrich. 

Zoarium  a  narrow  bifurcating  frond  with  a  pointed  base  a 
with  a  small  basal  expansion;  apertures  subcircular,  surroi 
peristome  subpolygoflal  in  outline;  interspaces  depressed,  ui 
one  or  two  fine  tortuous  elevated  lines. 

Genotype  and  only  known  species:  PtUodictya  dega 
Ordovician. 

SnoTOPORiNA  Hall. 

Zoarium  a  simple  or  branching  frond,  from  an  obtusel 
articulating  base;  apertures  oval,  in  decussating  series,  i 
rhomboidal  or  polygonal  areas;  interspaces  elevated,  anguli 

Genotype:  TrermLtopora clamformialisXl.   Devonian.  Th] 

Family  STICTOPOBELLIDA. 

This  family  differs  from  the  Ptilodictyonidae  mainly  i 
zoarium  is  not  articulated,  but  grows  upward  from,  and  is 
with,  a  spreading  base. 

SncTOPORELLA  Ulrich. 

Zoarium  branching,  cribrose,  or  leaf -like;  zocecia  with  th< 
portion  tubular,  usually  long,  generally  without  hemisepta,  t 
one  only  occasionally  present;  orifices  at  the  bottom  of  a  wi 
vestibule;  thick-walled,  untabulated  mesopores  occur  be 
apertures  and  line  the  margins  of  the  zoarium. 

Genotype:  Stictoporella  interstlncta  \}\t\q\i= PtUodicty 
James.     Ordovician.     Nine  described  and  four  new  species 

Ptilotrypa  Ulrich. 

Zoarium  ramose,  with  compressed  or  f rondescent  branch" 
with  irregular  longitudinally  channeled  areas  appearing  lil 
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[g  oblique  tubes,  with  an  occasional  diaphragm;  apertures 
y  oblique,  acute  anteriorly,  posterior  margin   somewhat 
it  the  upper  extremity  of  the  aperture  an  accessory  pore. 
)e  and  only  known  species:    PtUotrypa  obliquata  Ulrich. 
1. 

Intrapora  Hall. 

I  ramose,  from  a  spreading  base,  branches  compressed,  divid- 
omously;  zocecia  tubular,  at  first  parallel  to  the  mesotheca, 
abruptly  outward;  apertures  oval,  with  peristome;  inter- 
bh  minute  angular  pits,  the  openings  of  the  numerous 
nesopores;  the  interspaces  sometimes  solid,  the  mesopores 
en  closed  by  a  deposit  of  horizontally  laminated  calcareous 

)e:    Intrapora  puteolMa  Hall.      Devonian,   Mississippian. 
3ies. 

C!0SCINELLA  Hall. 

I  an  explanate  frond,  of  anastomosing  branches,  from  a 
base;  zocecia  tubular,  resting  upon  the  mesotheca,  with 
g,  direct  vestibules;  spaces  between  the  vestibules  and  the 
E  the  f  enestrules  occupied  by  numerous  tabulated  mesopores, 
pon  the  surface  as  minute  angular  pits;  apertures  circular, 
Y  disposed. 
3e:  Co8ci7ieUadegantidall2i{2iXiASmi^&oxi.    Devonian.    Two 

T^NioDicTYA  Ulrich. 

1  ramose,  rising  from  a  basal  expansion;   branches  rather 

ompressed;  zocecia  short,  tubular,  oblong,  both  hemisepta 

)rifices  subcircular,  at  bottom  of  a  sloping  vestibular  area; 

s  ridgelike. 

pe:  Tamiodictya  ramulosa  Ulrich.    Devonian,  Mississippian. 

cies. 

SncTOPORA  Hall. 

1  ramose;  zocecial  tubes  long,  without  hemisepta;  apertures 
inct  peristomes;   interspaces  wide,  sometimes  with  i*aised 

pe:  Stictopora  deganhdu  Hall.     Ordovician. 

Heliotrtpa  Ulrich. 

1  bifoliate;  zocecia  subtubular,  thin-walled,  and  prostrate 
mesotheca,  superior  hemiseptum  modei'ately  developed;  ves- 
ith  thick  walls,  traversed  obliquely  by  radially  arranged 
bull;  spaces  between  vestibules  of  variable  width,  occupied 
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by  numerous,  irregular,  thick-walled,  tabulated  mesopores,  which  are 
also  clustered  at  intervals  into  maculae;  orifices  circular,  at  the  bottom 
of  the  sloping  vestibule. 

Genotype  and  only  known  species:  Hdiotrypa  hifdUa  Ulrich. 
Mississippian. 

Family  EHINIDICTYONIDA  Vlrich. 

Zoarium  bifoliate,  continuous  or  jointed,  consisting  of  compressed 
branches  or  leaf -like  expansions;  occasionally  trifoliate;  zooecia  sub- 
quadrate,  arranged  longitudinally,  inferior  hemiseptum  wanting;  ori- 
fices and  apertures  elliptical  or  subcircular,  sometimes  a  little  truncated 
posteriorly;  median  tubuli  between  the  median  laminae  and  between 
the  longitudinal  rows  of  zooecia;  mesopores  wanting,  but  vesicular 
tissue  often  developed. 

Rhinidictya  Ulrich. 

Zoarium  ramose,  consisting  of  narrow,  ox)mpressed,  bifurcating, 
straight-edged  branches  with  parallel  margins,  attached  to  foreign 
bodies  by  a  continuous  expanded  base;  apertures  in  longitudinal  series 
between  slightly  elevated  or  flexuous  ridges,  carrying  a  crowded  row 
of  small  blunt  spines;  space  immediately  surrounding  the  apertures 
sloping  up  to  the  summits  of  the  ridges. 

Genotype:  RhinicUciya  nichoUoni  Ulrich.  Ordovician.  Nineteen 
species. 

EUBYDICTYA  Ulrich. 

Zoarium  a  broad,  simple  or  irregularly  divided,  bifoliate  expansion; 
surface  with  more  or  less  conspicuous,  small,  solid  maculae  or  monti- 
cules; structure  otherwise  about  as  in  Rhinidictya. 

Genotype:  EuryAicVya  montifera  Ulrich.  Ordovician.  Four  spe- 
cies. 

Pachtdictya  Ulrich. 

Zoarium  ramose,  of  narrow  bifurcating  stipes,  with  parallel  margins, 
or  irregular  undulating  fronds,  with  acute,  nonporiferous  margins; 
surface  with  small  maculae,  surrounded  by  apertures  slightly  larger 
than  the  avemge;  sometimes  the  marginal  rows  of  apertures  are  also 
slightly  larger  than  the  average;  zocecia  with  thin  walls,  elliptical 
or  subquadrate  in  shape,  separated  from  adjoining  zooecia  by  small 
vesicles;  vestibules  direct,  walls  thickened  and  appearing  ringlike  in 
sections;  spaces  between  vestibules  traversed  by  one  or  more  series  of 
minute  tubuli;  one  or  more  diaphragms  developed;  apertures  com- 
monly elliptical;  interspaces  usually  forming  a  peristome  about  the 
apertures. 

Genotype:  Pachydictya  robusta  Ulrich.  Ordovician,  Silurian. 
Twenty-five  described  and  several  new  species.  ^  , 
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oa  simple  or  irregularly  branched,  growing  from  an  expanded 
bchment;  zooecia  long,  tubular,  with  diaphragms  but  no  hemi- 
nding  very  gradually  outward  from  the  central  axis,  thus 
;he  apertures  to  be  more  or  less  strongly  oblique,  with  the 
edge  liplike;  interspaces  wide,  subsolid,  traversed  vertically 
•  two  rows  of  minute  tubuli,  which  appear  as  papillae  at  the 

pe:  Phyllodictya  frondoM  Ulrich.     Ordovician.     Two  spe- 

EuspiLOPORA  Ulrich. 

m  consisting  of  small,  irregularly  divided  branches,  with  ser- 
wavy  edges;  apertures  in  four  or  more  linear  series  on  the 
f  the  branch,  between  slightly  elevated  longitudinal  ridges 
lumerous  small  nodes;  alternately  on  the  two  sides  are  short 
scted  obliquely  upward;  between  the  ends  of  the  zocecia  shal- 
icular  vesicles  are  found;  interspaces  traversed  vertically  by 
J  minute  tubuli. 
pe:  EuapUopora  serraia  Ulrich.     Devonian.     Four  species. 

DiCRANOPORA  Ulrich. 

n  jointed;  segments  ligulate,  rarely  simple,  usually  bifurcat- 
5  upper  end;   each  extremity  somewhat  thickened;   minute 
of  zocecia  and  arrangement  of  apertures  as  in  Rhinidictya. 
pe:  PtUodictya  irUemodia  Miller  and  Dyer.      Ordovician, 
Five  species. 

GoNiOTBYPA  Ulrich. 

n  with  a  prominent  median  ridge  upon  both  sides  of  the 

Eived  segments;  otherwise  like  Dicranopora. 

pe  and  only  known  species:   Goniotrypa  hUateralis  Ulrich. 

Ln. 

Trigonodicjtya  Ulrich.  * 

n  of  triangular  branches,  constructed  upon  the  plan  of  Pris- 

but  with  zocecia  and  all  minute  details  of  structure  as  in 

bya. 

pe:  Trigonodictya  conciliatrix  Ulrich.    Ordovician,  Silurian. 

ribed  and  two  new  species. 

Family  CTSTODICTYOHIDA  Ulrioh. 

n  consisting  of  two  or  three  layers  of  cells  grown  together 
back,  forming  branching,  fenestruled,  or  entire  leaf-like 
11.  173 4 
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expansions  or  triangular  branches;  zooecia  semicordate  or  obovate- 
acuminate  in  outline,  arranged  longitudinally;  orifices  subcircular, 
vestibule  elongated;  apertures  with  peristome  and  more  or  less  well- 
developed  lunarium;  interzooecial  t^paces  occupied  by  vesicular  tissue, 
often  filled  with  a  calcareous  deposit  near  the  surface. 

Cystodictta  Ulrich  (Arcanopora  Vine,  Stictocella  Simpson). 

Zoarium  ramose,  branches  sharply  elliptical  in  cross  section^  with 
subparallel,  nonporiferous  margins;  apertures  subelliptical,  in  linear 
series  between  longitudinal  ridges,  which  may  not  always  be  pretsent, 
lunarium  on  the  side  of  the  aperture  nearest  the  margin  of  the  branch; 
interspaces  finely  striated,  granulose  or  smooth;  pits  and  cells  show 
only  in  a  worn  condition. 

Genotype:  Oystodictya  ocdUvta  Ulrich.  Hange,  Devonian-Carbon- 
iferous.    Thirty -five  species.    . 

DiCHOTRYPA  Ulrich. 

Zoarium  a  large,  thin,  bifoliate  expansion;  surface  with  solid  macu- 
Isb;  otherwise  as  in  Cystodictya. 

Genotype:  Dichotrypa  folidta  Ulrich.  Devonian,  Mississippian. 
Seven  species. 

CosciNiUM  Keyserling  (Coscingtrypa  Hall  and  Simpson). 

Zoarium  of  flattened  branches,  celluliferous  on  both  sides,  which 
inosculate  at  short  intervala  till  there  is  produced  a  broad  frond,  per- 
forated at  rythmical  intervals  by  circular  or  elliptical  fenestrules;  in 
other  respects  like  Cystodictya. 

Genotype:  Coscinium  cydops  Keyserling.  Hange,  Devonian-Car- 
boniferous.    Five  species. 

T>ENiopoRA  Nicholson   (Pteropora  Hall,  Stictoporidra  Simpson). 

Zoarium  with  a  strongly  elevated  longitudinal  central  ridge  on  each 
face,  so  that  a  cross  section  of  the  branches  is  somewhat  rhomboidal; 
otherwise  like  Cystodictya. 

Genotype:  Tceniopora  exigua  Nicholson.    Devonian.     Five  species. 

Thamnotrypa  Hall  (Thamnopora  Hall). 

Zoarium  consisting  of  a  very  narrow  stipe,  from  which  proceed  rectangularly  lat- 
eral branches;  celluliferous  on  each  face;  cell  apertures  oval;  usually  disposed  In 
two  parallel  longitudinal  rows,  separated  by  a  prominent  ridge.  Sometimes  three 
row^s  occur  and  occasionally  four  rows  for  a  short  distance  on  the  stipe.  On  the  lat- 
eral branches  there  are  never  more  than  two  rows.' 

Genotype  and  only  known  species:  Thamnopora  dwaa*icata  HalL 
Devonian. 


^  Simpflon,  Fourteenth  Ann.  Rep.  State  Geologist  New  York  for  the  year  1894,  p.  546. 
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m  a  flattened,  bifurcating  frond,  proceeding  from  a  spread- 
;  branches  narrow,  with  parallel  margins  and  a  narrow  non- 
ous  marginal  space;  interzooecial  spaces  occupied  by  vesicular 
pertures  oval  or  subcircvdar,  regularly  disposed  in  parallel 
inal  rows;  apertures  largest  in  marginal  rows;  between  the 
3  in  a  longitudinal  direction  are  the  openings  of  two  small 
ia  side  by  side. 

fpe  and  only  known  species:  Semiopora  hiatigrruUa  Hall. 
1. 

PriLOCELLA  Simpson. 

m  ensiform,  with  a  pointed,  striated  base;  apertures  circular, 
I  in  parallel,  longitudinal  rows,  separated  by  ridges;  margins 
striated,  non-celluliferous. 
frpe  and  only  known  species :  PtnlodictyaparaUda  Hall.    Devo- 

ACROGENIA  Hall. 

m  segmented,  arising  from  cylindrical  rootlets;  two  segments 
:rom  the  truncated  termination  of  the  proceeding  one;  segments 
1  and  striated  at  the  base,  gradually  becoming  flattened  and 
apertures;  apertures  largest  in  the  marginal  rows,  with  prom- 
larium,  in  linear  series  separated  by  ridges. 
7pe  and  only  known  species:  Acrogenia prolifera^RBiX.   Devo- 


i 


Prismopora  Hall. 

im  ramose,  of  triangular,  bifurcating  or  trifurcating  branches, 
es  anastomosing  and  forming  clumps;  branches  with  the  sides 
,  usuaUy  a  little  concave,  edges  sharp,  sometimes  serrated  or 
[KBcia  arise  from  mesothecsB  which  radiate  from  the  center  to 
Tins;  apertures  varying  in  arrangement,  sometimes  on  the 
of  small  papUlsB;  structure  otherwise  as  given  for  the  family, 
ype:  Prismopora  triquetra  Hall.  Range,  Devonian-Carbon- 
Nine  species. 

Sgalarifora  Hall. 

im  with  the  faces  of  the  triangular  branches  crossed  by  salient 

se  ridges;  othenvise  like  Prismopora. 

ype:  Sixda/ripoTa  scalaHforrnis  Hall.  Devonian.  Five  species. 

Glyptopora  Ulrich. 

un  a  thin  expansion,  traversed  on  both  surfaces  by  salient 

r  crests,  uniting  so  as  to  form  larger  or  smaller  cup-shajxjd^^  ^  GoOqIc 
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cavities;  or  a  unilaminate  base  on  which  the  ridges  are  greatly  devel- 
oped and  form  large  leaves;  these  ridges  or  leaves  are  composed  of 
two  layers  of  zooecia  growing  in  opposite  directions  from  a  mesotheca; 
in  the  angles  of  each  cup  is  a  depressed  noncelluliferous  furrow  which 
vith  similar  furrows  in  neighboring  cups  produces  a  thin  junction 
between  the  leaves;  surface  of  the  ridges  and  of  the  cups  with  elon- 
gated solid  macule  or  ''dimples;"  structure  otherwise  as  given  for  the 
family. 

Genotype:  Cos(dnium phlrrl08ym^YTOut.  Mississippian.  Eight  spe- 
cies. 

Phbactopora  Hall. 

Like  Glyptopora  except  that  the  apertures  are  relatively  more 
rounded  and  larger,  and  the  junction  angles  are  celluliferous  and  thicker 
than  any  other  part  of  the  leaves. 

Genotype:  Phractopora  cristatfl,  Hall.  Devonian,  Mississippian. 
Four  species.' 

Cebamella  Hall. 

Zoarium  consisting  of  thin,  foliaceous  expansions,  arising  from  a  spreading  base; 
celluliferous  on  each  face;  cells  tubular,  oblique;  cell  apertures  oval  or  circular,  dis- 
posed in  quincunx  order;  surface  marked  by  sterile  maculae,  which  are  usually 
depressed  below  the  general  surface  of  the  branch.^ 

Genotype  and  only  known  species:  Cera/ineUa  sddacea  Hall.  De- 
vonian. 

EvACTiNOPQRA  Meek  and  Worthen. 

Zoarium  free,  consisting  of  four  or  more  vertical  leaves,  arranged 
in  a  cruciform  or  stellate  manner;  rays  free  in  the  upper  half,  united, 
thick,  and  nonporiferous  in  the  basal  portion;  apertures  on  both  faces 
of  the  leaves  or  rays,  subcircular;  interspaces  solid  at  the  surface, 
occupied  by  vesicular  tissue  internally. 

Genotype :  Evdctmopora  radiata  Meek  and  Worthen .  Mississippian. 
Four  species. 

GoNiocLADiA  Etheridge,  Jun.     (Carinella  Etheridge,  Jun.). 

Family  ACTINOTBTPIDA  Ulrioli 

AcTiNOTRYPA  Ulrich. 

Zoarium  a  thin  bifoliate  expansion;  apertures  show  the  projecting 
ends  of  from  eight  to  ten  vertical  septa-like  ridges  that  extend  down 
along  the  sides  of  the  vestibule  nearly  or  quite  to  the  orifice. 

Genotype  and  only  known  species:  Fistulipora pecvlia/ris  Rominger. 
Mississippian. 

1  Simpson,  Fourteenth  Ann,  Rep.  State  Geologist  New  York  for  the  year  1894,  p.  527. 
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Family  CTCLOPOEID  A. 

Cyclopora  Prout. 

tn  unilaminar,  parasitic  or  free;  zcxBcia  subtubular,  hemisepta 
or  but  little  developed;  vestibules  with  rather  thick  walls; 
the  vestibules  are  mesopores  crossed  by  thick  diaphragms, 
lually  have  a  central  perforation  and  are  open  at  the  surface; 
I  subcircular,  with  a  smooth  or  granulose  peristome;  acan- 
sometiraes  present, 
rpe:  Cyclopora  fungia  Prout.     Mississippian.     Two  species. 

Cycjloporella  Ulrich. 

Dfi  a  thm  discoidal  expansion;  zooecia  subtubular;  vestibuies 
iccession  of  superior  hemisepta;  irregular  mesopores  abun- 
merous  acanthopores  of  large  size, 
^pe:    Ch/doporella  apmifera  Ulrich.     Mississippian.     Two 

PROUTEiJiA  ulrich. 

m  discoid,  thin,  free,  under  surface  with  a  concentrically 
epitheca;  zooecia  subtubular,  thin-walled;  apertures  broad- 
;  surrounded  by  a  narrow  sloping  area,  hexagonal  in  outline; 
rfect  the  apertures  have  a  depressed  calcareous  plate  that 
ittle  less  than  two- thirds  of  the  opening,  the  orifice  left  being 
fular  in  form,  without  thickened  margins,  and  situated  at  the 
side;  with  age  the  vestibules  become  elongated  and  are  inter- 
'  incomplete  diaphragms. 

rpe  and  only  known  species:  Ot/dopora  discoidea  Prout.  Mis- 
1. 

WoRTHENOPORA  Ulrich. 

m  bifoliate,  branching  or  palmate;  zooecia  very  regularly 
,  elongate  rhomboidal;  apertures  semielliptical,  the  truncated 
'  margin  somewhat  raised;  on  the  surface  the  line  of  junction 
adjoining  zooecia  is  marked  by  an  elevated  ridge;  the  elongate 
,r  space  below  the  apertures  perfectly  plain. 
r-pe^\Worthenopora8pino8a\J\v\(^.  Mississippian.  Two  species. 

Family  £HinOPOEID.S  TTlrich. 

tri  variable  in  form;  zooecia  prone  along  the  basal  membrane, 
•bloiig,  or  rhomboidal;  vestibules  direct,  hemisepta  wanting 
b  so;  front  of  zooecia  below  vestibule  commonly  strengthened 
i  or  vesicular  tissue. 
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Rhinopora  Hall. 

Zoarium  forming  large,  undulating  bifoliate  expansions,  eel 
on  both  sides;  surface  usually  smooth,  rarely  with  solid  no 
and  traversed  by  slender,  rounding,  bifurcating  ridges,  whi 
as  shallow  grooves  when  the  surface  is  worn;  apertures  nearl; 
occupying  the  summits  of  prominent  papillae;  mesopores  pr 
closed  at  the  surface;  large  median  tubuli  in  the  mesotheca. 

Genotype:  Rhinopora  verrucosa  Hall.     Silurian.    Three  $ 

DiAMESOPORA  Hall. 

Zoarium  ramose,  of  hollow  stems  lined  internally  by  an 
zocecia  simple,  hexagonal,  or  rhomboidal,  with  an  oval  ori 
anterior  half,  which  with  growth  forms  a  tubular  vestibule; 
with  peristomes  equally  elevated  or  highest  posteriorly;  int 
lar  spaces  compact  or  horizontally  laminated. 

Genotype:  Diameaopora  ddchotoma  Hall.    Silurian.    Five 

LiGHENALIA  Hall. 

2joarium  a  subcircular  unilaminar  expansion;    zooecia 
elongate-subrhomboidal,  with  direct  subtubular  vestibules; 
rounded,  with  peristome  much  elevated  on  the  posterior  si 
spaces  depressed,  ?  cellulose. 

Genotype  and  only  known  species:  LichenaUa  concenti 
Silurian. 

Stictotrypa  Ulrich. 

Zoarium  ramose,  not  pointed  at  the  base;  branches  dich< 
dividing,  narrow,  compressed;  apertures  circular  or  ellipt 
distinct,  evenly  elevated  peristome;  interspaces  flat  or  cone 
posed  of  horizontally  laminated  solid  tissue. 

Genotype:  Stictopora  simUis  Hall.     Silurian.     Three  spc 

Suborder  aHIL08T0HATA  Busk. 

Zocecia  oval,  turbinate,  urceolate,  quadrate,  or  hexagonal, 
usually  side  by  side;  orifice  more  or  less  anterior,  of  less  diai 
the  zocBcium,  closed  by  a  movable  cover;  ova  conunonly  no 
external  marsupia:  appendicular  organs  frequently  present 

Family  PALESCHABIDA  Ulrich. 
Paleschara  Hall. 

Zoarium  forming  thin  incrustations  upon  Orthocerata  i 
organisms;  zocecia  very  short,  direct,  with  thin  walls;  ape 
such  they  can  be  called)  long  hexagonal  or  polygonal. 

Genotype:  Paleschara  incrvstans  Hall.  Range,  Ordovic 
nian.     Thirteen  species. 
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FOREIGN  GENERA. 

her  of  generic  terms,  founded  for  species  occurring  in  Euro- 
jozoic  deposits,  have  been  proposed  in  European  publications, 
not  found  their  way  into  American  literature.  A  list  of 
ubjoined,  though  it  is  scarcely  probable  that  the  list  is  com- 
L  considerable  number  of  these  generic  terms  appeared  before 
ts  had  begun  to  feel  the  necessity  for  precise  and  complete 
3  and  descriptions,  so  that  it  is  not  possible  to  fit  them  into 
int  classification.  When  the  material  is  examined  upon  which 
e  based,  most  of  these  early  genera  will  be  found  to  occupy 
ground  as  genera  founded  much  later  and  now  in  current  use. 
any  of  the  genera  listed  below  have  received  a  second  treat- 
that  nothing  has  been  added  to  the  original  unsatisfactory 
3ns.  We  have  thought  that  it  might  not  be  amiss  to  hazard  a 
sed  on  descriptions  and  figures,  both  commonly  lacking  defi- 
as  to  what  these  genera  may  prove  to  be. 

Aganthopora  Young  and  Young. 

a  Young  and  Young,  Proc.  Nat  Hist.  Soc.  Glasgow,  II,  1876,  p.  327;  Vine, 
forkahire  Geol.  Pol)rt  Soc.,  IX,  1886,  p.  83.  Genotype:  Olauconome  {Acan- 
i)  steUipora  Young  and  Young,  Proc.  Nat  Hist  Soc.  Glaqgow,  II,  1876,  p. 
.  iv,26,26. 

ibgenus  seems  to  be  based  upon  the  perfect  condition  of  the 
of  Pinnatopora,  a  feature  of  not  even  specific  importance. 
,  the  name  would  drop  anyivay,  as  it  was  used  by  D'Orbigny, 
Pal.,  I,  1860,  p.  318. 

Amorfhotbypa  Whidbome. 

fpa  Whidbome,  Devonian  Fauna  England,  II,  Part  4, 1896,  p.  181  (Pal.  Soc. 
XLIX).    Grenotype:  Isotrypaf  Oregorii  Whidbome,  loc.  cit,  p.  181,  pi. 

\  e,  '  . 

mus,  whose  structure  can  not  be  said  to  be  fully  understood 
eems  closely  related  to  Isotrypa.  It  is  a  member  of  the 
idse. 

Abghjsopora  Eichwald. 

;  Eichwald,  Lethsea  Roesica,  1, 1800,  p.  406. 

pecies  are  given  by  Eichwald  under  this  genus,  which  appears 
K)me  of  the  ground,  at  least,  which  is  now  included  in  CalUh 


Chasmatopora  Eichwald. 

ra  Eichwald,  Lethsea  Roesica,  1, 1860,  p.  370.    Only  species  given:  C  t«n- 
:hwaid,  loc  dt,  p.  371. 

ipears  to  be  a  PhyUoporina. 
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AMERICAN   FOSSIL   BRYOZOA, 
DiPHTHEROPORA  Dc  Koninck. 


Diphiheropora  De  Koninck,  Recherches  sur  lea  Animaux  Foesiles,  part  2,  187 
Genotype  (only  species) :  D.  regularis  De  Koniuck,  loc.  cit,  p.  13,  pi.  i,  4. 

This  is  almost  certainly  an  Eridopora, 

DiSTEicHiA  Sharpe. 

Disteichia  Sharpe,  Quar.  Jour.  Geol.  Soc.  London,  IX,  1853,  p.  146.     Only 
D.  reticulata  Sharpe,  loc.  cit.,  p.  146,  pi.  vii,  8  a-d. 

This  appears  to  be  a  synonym  for  Clathropora  Hall 
FiLTTES  (Barrande)  PoiSta. 

Filites  (Barrande)   Pocta,  Syst^me  Silurien   Boh^me,  VIII,  tome  1,  1894, 
Genotype:  F.  cribrosus  Pofcta,  loc.  cit.,  p.  110,  pi.  x,  19-25. 

This  appears  to  be  a  type  not  yet  discovered  in  American  stn 

Lemmatopora  PoSta. 

Lemmalopora  Po^ta,  Systfime  Silurien  Boh^me,  VIII,  tome  1, 1894,  p.  102.     Gk 
L,  anguhaa  Po^ta,  loc.  cit,  p.  105,  pi.  ii,  20-21. 

This  genus  as  described  seems  in  part  equivalent  to  Sticto 
Ulrich,  but  probably  includes  forms  referable  to  other  genera. 

Mastopora  Eichwald. 

Mastopora  Eichwald,  Lethsea  Rossica,  I,  1860,  p.  434.     Only  species:   M. 
Eichwald,  loc.  cit.,  p.  434,  pi.  xxvii,  7  a-d. 

This  may  be  related  to  Rhinopora  Hall. 

Micropora  Eichwald. 

Micropora  Eichwald,  Lethaea  Rossica,  I,  1860,  p.  393. 

Three  species  are  given,  3f.  gracilis  Eichwald,  M.  eydosto? 
M,  rhoTTibica.     May  be  Stictopordla^  or  perhaps  Clathropora. 

Myriolithes  Eichwald. 

Myrioliihes  Eichwald,  Lethaea  Rossica,  I,  1860,  p.  450. 
Four  species  are  cited;  probably  monticuliporoids. 

Pteropora  Eichwald. 

Pteropora  Eichwald,  Letheea  Rossica,  I,  1860,  p.  395. 

Two  species,  P,  pefinida  and  P.  exUis^  are  given.     Eichwald  s 
genus  is  related  to  Ickthyorachis  McCoy. 
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nopora  Eichwald,  Lethsea  Roesiea,  I,  1860,  p.  368. 

0  species,  H.  fiabellifonnis  Eichwald  and  R.  und/ulata  Eichwald, 
iven.  Seems  to  be  a  fenestellid  with  one  row  of  cells  to  the 
h;  this  is  a  type  unknown  to  us,  unless  it  be  a  case  of  defective 
ration. 

Seriopora  Poi^ta. 

ra  Poita,  Syst^me  Silurien  Boh^me,  VIII,  tome  1,  1894,  p.  78.  Genotype: 
petala  Pocta,  loc.  cit.,  p.  79,  pi.  xiii,  8-12. 

:ta  has  undoubtedly  wrongly  interpreted  D'Orbigny's  genus  Bete- 
2,  which  was  based  on  Goldf  uss's  Retepora prisca,  Po^ta's  Serio- 
s  the  Reteporina  of  D'Orbigny,  as  interpreted  by  Simpson  and 
\  give  it;  Pofcta's  Reteporina  (loc.  cit.,  p.  80)  appears  to  be  in 
Feaestdla  and  perhaps,  in  part,  another  as  yet  unnamed  genus  of 
enestellidae. 

SuLCJORETEPORA  D'Orbigny. 

\epora  D'Orbigny,  Prodr.  de  Pal.,  I,  1850,  p.  152. 

s  genus  was  based  upon  Fluatra  paraUda  Phillips,  1833.  The 
tion  given  is  too  meager  for  recognition.  The  Flustra  parallela 
Qlips  is  now  considered  to  be  a  OystocUctya. 

Utropora  PoSta. 

•a  Poita,  Syst^me  Silurien  Boh6me,  Vlll,  tome  1,  1894,  p.  75.  Genotype: 
nohUis  (Barrande)  Poita,  loc.  cit,  p.  76,  pi.  xvii,  4-17. 

e  FenesteUa^  but  differs  chiefly  in  having  very  much  elongated 
rules  (6  by  1  mms.)  and  in  lacking  a  median  keel. 

list  op  genera,  showing  systematic  position. 


Genus. 

iocladia  King, 
oclema  Hall. 
Qia  Hall, 
try  pa  Ulrich. 
copora  Ulrich. 
•ypa  Ulrich. 
ichia  Ulrich. 
ledes  Owen, 
clema  Billings, 
pora  Ulrich. 
stylus  Ulrich. 
jtyon  Nicholson  and 
ridge  Jun. 
pora  Ulrich. 
x)ra  Ulrich. 


Family. 
Acanthocladiidffi. 
Rhabdomesontidae. 
Cy8todictyonid«. 
Actinotrypidie. 
Amplexoporidse. 
Batostomellidse. 
Ceramoporidae. 
Fenestellidffi. 
Arthrostylidfie. 
Ptilodictyonidse. 
Arthrostylidfie. 
Ascodictyonidee. 

Monticuliporidfie. 
Heterotrypidfie. 


Suborder. 
Cryptostomata. 
Cryptostomata. 
Cryptostomata. 
Cryptostomata. 
Trepostomata. 
Trepostomata. 
Cyclostomata. 
Cryptostomata. 
Cryptostomata. 
Cryptostomata. 
Cryptostomata. 
Ctenostomata. 

Trepostomata. 
Trepostomata. 
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Genus. 
Atactoporella  Ulrich. 
Bactropora  Hall. 
Batostoma  Ulrich. 
Batoetomella  Ulrich. 
Berenicea  Lamouroux. 
Botryllopora  Nicholson. 
Buskopora  Ulrich. 
BythoporaMillerand  Dyer. 
Bythotrypa  Ulrich. 
Callopora  Hall. 
Calloporella  Ulrich. 
Callotrypa  Hall. 
Ceramella  Hall. 
Ceramophylla  Ulrich. 
Ceramopora  Hall. 
Ceramoporella  Ulrich. 
Chainodictyon  Foerate. 
Chiloporella  Ulrich. 
Chilotrypa  Ulrich. 
Clathropora  Hall. 
Clonopora  Hall. 
Ccelocaulis  Hall. 
CkBloclema  Ulrich. 
CkBloconus  Ulrich. 
.  Constellaria  Dana. 
Ckxscinella  Hall. 
Coscinium  Keyseriing. 
Crepipora  Ulrich. 
Crisinella  Hall. 
Cyclopora  Prout. 
Cycloporella  Ulrich. 
Cyclotrypa  Ulrich. 
Cystodictya  Ulrich. 
Cystopora  Hall. 
Dekayella  Ulrich. 
Dekayia     Milne -Edwards 

and  Haime. 
Diamesopora  Hall. 
Diastoporina  Ulrich. 
Dichotrypa  Ulrich. 
Dicranopora  Ulrich. 
Diploclema  Ulrich. 
Diploporaria. 
Diplotrypa  Nicholson. 
Discotrypa  Ulrich. 
Dittopora  Dybowski. 
Drymotrypa  Ulrich. 
Eridopora  Ulrich. 
Eridotrypa  Ulrich. 
Escharopora  Hall. 
Eurydictya  Ulrich. 
Euspilopora  Ulrich. 


Family. 
Monticuliporidse. 
Rhabdomesontidae. 
Trematoporidse. 
Batostomellidse. 
Diastoporidae. 
Botrylloporidse. 
Fistuliporidae. 
Batostomellidse. 
Ceramoporidfie. 
Calloporidse. 
Calloporidfie. 
Batostomellidfie. 
Cystodictyonidse. 
Oeramoporidae. 
Oeramoporidfie. 
Ceramoporidae. 
Chainodictyonidse. 
Ceramoporidae. 
Fistuliporidae. 
Ptilodictyonid«. 
Entalophoridfie. 
FistuliporidfiB. 
Ceramoporidse. 
Rhabdomesonticlee. 
Constellariidse. 
Stictoporellidse. 
Cystodictyonidfle. 
Oeramoporidfie. 
Idmoneidse. 
Cycloporidfie. 
Cycloporidfie. 
Pistuliporidfle. 
Cystodictyonidae. 
Entalophoridfie. 
Heterotrypidfie. 
Heterotrypidfie. 

Khinoporidfie. 

Diastoporidse. 

Cystodictyonidae. 

Rhinidictyonidfie. 

Entalophoridfie. 

Acanthocladiidee. 

Trematoporidse. 

Amplexoporidfie. 

Constellariidse. 

Phylloporinidfie, 

Fistuliporidfie. 

Batostomellidfie. 

Ptilodictyonidfie. 

Rhinidictyonidfie. 

Rhinidictyonidfie. 


Suborder. 
Trepostomata. 
Cryptostomata. 
Trepostomata. 
Trepostomata. 
Cyclostomata. 
Cyclostomata. 
Cyclostomata. 
Trepostomata. 
Cyclostomata. 
Trepostomata. 
Trepostomata. 
Trepostomata. 
Cryptostomata. 
Cyclostomata. 
Cyclostomata. 
Cyclostomata. 
Cryptostomata. 
Cyclostomata. 
Cyclostomata. 
Cryptostomata. 
Cyclostomata. 
Cyclostomata. 
Cyclostomata. 
Cryptostomata. 
Trepostomata. 
Cryptostomata. 
Cryptostomata. 
Cyclostomata. 
Cyclostomata. 
Cryptostomata. 
Cryptostomata. 
Cyclostomata. 
Cryptostomata. 
Cyclostomata. 
Trepostomata. 
Trepostomata. 

Cryptostomata. 

Cyclostomata. 

Cryptostomata. 

Cryptostomata. 

Cyclostomata. 

Cryptostomata. 

Trepostomata. 

Trepostomata. 

Trepostomata. 

Cryptostomata. 

Cyclostomata. 

Trepostomata. 

Cryptostomata. 

Cryptostomata. 

Cryptostomata. 


ill' 

Jul 


Digitized  by  CjOOQ IC 


(BiawiB.]  SYSTEMATIC  POSITION  OV  OENEBA. 


69 


Oenus. 

Family. 

Baborder. 

ora     Meek    and 

Cystodictyonidse. 

Cryptostomata. 

[1* 
Sail. 

Fistuliporidffi. 

Cycloetomata. 

Lonsdale. 

FeneeteUidae. 

Cryptostomata. 

&  Front. 

Fenestellidfie. 

Cryptostomata. 

)raHall. 

Fenestellidw. 

Cryptostomata. 

SI  McCoy. 

Fistoliporidfie. 

Cyclostomata. 

>aHalI. 

Fistuliporidae. 

Cycloetomata. 

a  Ulrich. 

Cystodictyonidae. 

Crjrptostomata. 

ia    Etheridge, 

Cystodictyonidae. 

Cryptostomata. 

a  Ulrich. 

Rhinidictyonidse. 

Cryptostomata. 

bya  Ulrich. 

PtUodictyonid«. 

Cryptostomata. 

Hall. 

Diastoporidfie. 

Cycloetomata. 

El  Claypole. 

Fenestellidffi. 

Cryptoetomata. 

I  Ulrich. 

Stictoporellidfie. 

Cryptoetomata. 

Hall. 

ArthroBtylidae. 

Cryptoetomata. 

gma  Ulrich. 

Trematoporidse. 

Trepoetomata. 

aPhillipe. 

Feneetellidse. 

Cryptostomata. 

Hall. 

Diastoporidffi. 

Cyclostomata. 

pa  Nicholson. 

Heterotrypidae. 

Trepostomata. 

11a  Waagen  and 

1 

Fistoliporidffi. 

Cyclostomata. 

>a  Ulrich. 

Monticaliporidse. 

Trepoetomata. 

«lla  Ulrich. 

Monticuliporidfle. 

Trepostomata. 

Dpora  Etheridge, 

Rhabdomesontidffi. 

Cryptostomata. 

chifl  McCoy. 

Acanthocladiidae. 

Cryptostomata. 

Ubich. 

Constellariidse. 

Trepoetomata. 

HaU. 

Stictoporellida. 

Cryptoetomata. 

lall. 

FeneeteUidae. 

aUhich. 

Heterotrypidae. 

Trepoetomata. 

I  Hall. 

Rhinoporidae. 

Cryptoetomata. 

jrpa  Ulrich. 

Fistuliporidae. 

Cycloetomata. 

Cririch. 

Batoetomellidae. 

Trepoetomata. 

laFoerste. 

Batostomellidae. 

Trepoetomata. 

I  Hall. 

Fenestellidae. 

Cryptoetomata. 

Hall. 

Fenestellidae. 

Cryptostomata. 

a  Ulrich. 

Fistuliporidae. 

Cyclostomata. 
Trepostomata. 

I  Ulrich. 

Monticuliporidae. 

I  Ulrich. 

Entalophoridae. 

Cyclostomata. 

a  Nicholson. 

Trematoporidae. 

Trepoetomata. 

ella  Ulrich. 

Amplexoporidae. 

Trepoetomata. 

poTA  IVOrbigny. 

Monticuliporidae. 

Trepoetomata. 

3  Hall. 

Rhabdomesontidae. 

Cryptostomata. 

ra  Ulrich. 

Arthrostylidae. 

Cryptostomata. 

ella  Ulrich. 

Constellariidae. 

Trepostomata. 

Eichwald. 

Heterotrypidae. 

Trepostomata. 

Hall. 

Rhabdomeeontidae. 

Cryptostomata. 

ya  Ulrich. 

Rhinidictyonidae. 

Cryptostomata. 

I  Hall. 

Palescharidae. 

Chilostomata. 

•a  Nicholson. 

Monticuliporidae. 

Trepostomata. 

«  Ulrich. 

Amplexoporidae. 

Trepostomata. 
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Genus. 
Petigopora  Ulrich. 
Phacelopora  Ulrich. 
Phsenopora  Hall. 
Phractopora  Hall. 
Phyllodictya  Ulrich. 
Phyllopora  King. 
Phylloporina  Ulrich. 
Pinacotrypa  Ulrich. 
Pinnatopora  Vine. 
Polypora  McCoy. 
Prasopora  Nicholson    and 

Etheridge  Jun. 
Prismopora  Hall. 
Proboscina  Audouin. 
Protocrisina  Ulrich. 
Proutella  Ulrich. 
Ptilocella  Simpson. 
Ptilodictya  Lonsdale. 
Ptilopora  McCoy. 
Ptiloporella  Hall. 
Ptiloporina  Hall. 
Ptilotrypa  Ulrich. 
Kamipora  Toula. 
Reteporidra. 
Reteporina  D^Orbigny. 
Reptaria  Rolle. 
Rhabdomeson  Young   and 

Young. 
Rhinidictya  Ulrich. 
Rhinopora  Hall. 
Rhombopora  Meek. 
Rhopalonaria  Ulrich. 
Scalaripora  Hall. 
Scenellopora  Ulrich. 
Sceptropora  Ulrich. 
Selenopora  Hall. 
Semicoscinium  Prout. 
Semiopora  Hall. 
Septopora  Prout. 
Spatiopora  Ulrich. 
Sphragiopora  Ulrich. 
Stellipora  Hall. 
Stenopora  Lonsdale. 
Stictopora  Hall. 
Stictoporella  Ulrich. 
Stictoporina   Hall    and 

Simpson. 
StictotryiMi  Ulrich. 
Stomatopora  Bronn. 
Streblotrypa  Ulrich. 
Stromatotrypa  Ulrich. 
Strotopora  Ulrich. 
Synocladia  King. 


Fftmily. 
Heterotrypidae. 
Phaceloporidse. 
Ptilodictyonidfle. 
Cystodictyonidse. 
Rhinidictyonidae. 
Fenestellidse. 
Phylloporinidae. 
Fistuliporidse. 
Acanthocladiidse . 
Fenestellidse. 
Monticuliporidse. 

Cystodictyonidse. 

DiastoporidfiB. 

Idmoneidse. 

Cycloporidse. 

Cystodictyonidae. 

Ptilodictyonidae. 

Acanthocladiidae. 

Fenestellidae. 

Fenestellidse. 

Stictoporellidce. 

Acanthocladiidse. 

Fenestellidse. 

Fenestellidse. 

Diastoporidse. 

Rhabdomesontidse. 

Rhinidictyonidae. 

Rhinoporidse. 

Rhabdomesontidfie. 

Rhopalonariidae. 

Cystodictyonidse. 

Ceramoporidse. 

ArthrostylidfiB. 

Fistuliporidse. 

Fenestellidse. 

Cystodictyonidse. 

Acanthocladiidse. 

Ceramoporidse. 

Sphragioporidse. 

Constellariidse. 

Batostomellidse. 

StictoporellidsB. 

Stictoporellidse. 

Ptilodictyonidse. 

Rhinoporidse. 

Diastoporidse. 

Rhabdomesontidse. 

Trematoporidse. 

Fistuliporidse. 

Acanthocladiidse. 


Suborder. 
Trepostomata. 
Cycloetomata. 
Cryptostomata. 
Cryptostomata. 
Cryptostomata. 
Cryptostomata. 
Cryptostomata. 
Cyclostomata. 
Cryptostomata. 
Cryptostomata. 
Trepostomata. 

Cryptostomata. 

Cyclostomata. 

Cyclostomata. 

Cryptostomata. 

Cryptostomata. 

Cryptostomata. 

Cryptostomata. 

Cryptostomata. 

Cryptostomata. 

Cryptostomata. 

Cryptostomata. 

Cryptostomata. 

Cryptostomata. 

Cyclostomata. 

Cryptostomata. 

Cryptostomata. 

Cryptostomata. 

Cryptostomata. 

Ctenostomata. 

Cryptostomata. 

Cyclostomata. 

Cryptostomata. 

Cyclostomata. 

Cryptostomata. 

Cryptostomata. 

Cryptostomata. 

Cyclostomata. 

Cryptostomata. 

Trepostomata. 

Trepostomata. 

Cryptostomata. 

Cryptostomata. 

Cryptostomata. 

Cryptostomata. 

Cyclostomata. 

Cryptostomata. 

Trepostomata. 

Cyclostomata. 

Cryptostomata. 


Ill- 
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Genua, 
ctya  Ulrich. 
)ra  Nicholson, 
igma  Hall. 
9CU8  King. 
»trypa  Hall. 
>lla  Hall. 
»pora  Hall, 
iictya  Ulrich. 
pora  Hall, 
a  Hall. 
Uhich. 
lopora  Ulrich. 


Family. 
Stictoporellicbe. 
Cystodictyonidse. 
Batoetomel  lidse. 
Fenestellidse. 
Cystodictyonidse. 
Batostomellidse. 
Trematoporidse. 
Rhinidictyonidae. 
Rhabdomeeontidse. 
Fenestellidse. 
Aflcodictyonidse. 
Cycloporidae. 


Suborder. 
Or3rptoetomata. 
Cryptoetomata. 
Trepostomata. 
Gryptostomata. 
CryptO80utnata. 
Trepostomata. 
Trepostomata. 
Cryptoetomata. 
Gryptostomata. 
Gryptostomata. 
Gtenostomata.* 
Gr3rptostomata. 


LIST  OF  INVALID  GENERIC  NAMES. 

)6toma  Yomig  and  Yomig=Fene8tella  Lonsdale. 

t  Lamouroox  (preoccupied).    Now  Stomatopora  Bronn. 

Dmopora  Simpson =Reteporidra. 

opora  Vine=Gystodictya  Ulrich. 

medipora  D'Orbigny^  Archimedes  Owen. 

3nema  Ulrich  (preoccupied).    Now  Arthroetylus  Ulrich. 

jlla  Etheridge,  Jun.    Now  Goniocladia  Etheridge,  Jun. 

>pora  Nicholson =8emicoecinium  Prout. 

LOtrypa  Hall  and  Simpson =Goscinium  Keyserling. 

^pora  Nicholson =Semicoscinium  Prout. 

[)orina  Simpson=Semicoscinium  Prout. 

icopora  De  Koninck=:Ptilopora  McGoy. 

lites  Eichwald. 

pora  of  authors  (not  Lamouroax)=Berenicea  Lamouroux. 

porella  Vine=Berenicea  Lamouroux. 

lopora  Ulrich =Fi8tulipora  McGoy. 

>ora  Young  and  Young=Diploporaria. 

vskia  Waagen  and  Pichl=Fistulipora  McCoy. 

^skiella  Waagen  and  Pichl=Fi8tulipora  McCoy. 

>pora  D'Orbigny.     Not  recognized. 

trellina  D'Orbigny.    Not  recognized. 

icella  Simpson =Pinacotrypa  Ulrich. 

iporella  Simpson =Fistulipora  McCoy. 

iporidra  Simpson =Favicella  Hall. 

iporina  Simpson =Pinacotry pa  Ulrich. 

liporella  Simpson = Pol jrpora  McCoy. 

lliporina  Simpson  =:Fenestella  Lonsdale. 

aella  Waagen  and  Wentz^l^Batootomella  Ulrich. 

3nome  of  authors  (not  Goldfuss)  =Pinnatopora  Vine. 

sdictya  Nicholson=Ptilodictya  Lonsdale. 

lalia  Hall  (in  part)=Fistulipora  McCoy. 

orella  Simp8on=Lyropora  Hall. 

oridra  Simpson=Lyropora  Hall. 

orina  Simpson=Lyropora  Hall. 

ipora  McCoy.    Not  recognized. 

Isonia  Davis=Hederella  Hall. 

Isonia  Waagen  and  Wentzel=Escharopon  Hall. 

otrypa  Hall=Buskopora  Ulrich. 
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Omniretepora  D'Orbigny.     Not  recognized. 
Orbitulites  Eichwald  (preoccupied).    Now  Orbipora  Eichwald. 
Penniretepora  D^Orbigny.     Not  recognized. 
PileotrypaHall=Eridopora  Ulrich. 
Pinnaporella  Simpson  (1895)=Ptiloporina  Hall. 
Pinnaporella  Simpson  (1897)=Ptiloporella  Hall. 
Pinnaporina  Simpson =Ptiloporina  Hall. 
I  I  Polyporella  Simpson =Polypora  McCoy. 

Protoretepora  De  Koninck=Polypora  McCJoy. 

Pteropora  Hall=T8eniopora  Nicholson. 

Ptilionellrf  Hall=Reptaria  RoUe. 

Ptychonema  Hall  and  Simpson =Monotrypa  Nicholson. 

Reteporella  Simp8on=Reteporidra. 

Rosacilla  Roemer=6erenicea  Lamouroux. 

Sagenella  Hall=Berenicea  Lamouroux. 

Stictocella  Simpson =Cy8todictya  Ulrich. 

Stictoporidra  Simpson  =T8eniopora  Nicholson. 

Subretepora  D'Orbigny.     Not  recognized. 

Tabulipora  Young=Stenopora  Lonsdale. 

Tectulipora  Hall=Loculipora  Hall. 

Tectuliporella  Simpson =Isotrypa  Hall. 

Thamnocella  Simpson = Dry motrypa  Ulrich. 

Thamnopora Hall  (preoccupied).     Now  Thamnotrypa  Hall. 

Tubuliclidia  Lonsdale=Stenopora  Lonsdale. 

DISTRIBUTION. 

GEOGRAPHIC  DISTRIBUTION 

The  most  favored  part  of  the  earth  for  reading  Paleozoic  hisi 

the  continent  of  North  America.     On  this  continent  the  deposit 

I  sediments  proceeded  under  such  fortunate  conditions  in  the  Pal 

'  ages  and  the  sediments  have  since  been  so  little  disturbed  that  the 

cession  is  easily  made  out.    A  large  inland  sea  occupied  the  interior 

continent  flanked  on  the  east  and  west  by  more  or  less  continuin 

ricrs.     The  wide  area  of  this  sea,  coupled  with  its  compai'ative  sh 

ncss,  provided  conditions  highly  favorable  for  an  abundant  marii 

and  especially  for  bryozoa.    In  the  region  of  the  eastern  barriei 

the  eastern  highland  of  the  continent,  judging  from  the  fossil  re 

I  hitherto  made  known,  the  conditions  were  often,  perhaps  gen< 

unfavorable  for  bryozoan  life  and  only  locally  are  the  remains  < 

class  found  in  the  Paleozoic  rocks  of  the  Appalachian  region;  b 

wide  sea  stretching  for  a  thousand  or  more  miles  westward  f re 

II  eastern  barrier,  gradually  filling  with  the  detritus  from  the  e 

1^  formed  or  primeval  rocks,  supported  a  wealth  of  marine  forms,  t 

which  the  bryozoa  formed  a  leading  element. 

The  Eurasian  land  mass  presents  many  surface  exposures  of  Pal 
age,  but  they  are  to  a  greater  or  less  extent  disconnected.  In  A 
Salt  Range  of  India  has  yielded  Carboniferous  bryozoa  with  its 
fossils.     The  region  of  the  Ural  Mountains,  the  regions  bordering 
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Itic  Sea,  England,  and  Scotland,  contain  most  of  the  Paleozoic 
which  have  thus  far  yielded  bryozoa.  Three  or  four  times  as 
jpecies  have  been  made  known  from  North  America  as  from  all 
t  of  tVie  world. 

ear  iejt  bryozoa,  so  far  as  we  now  know,  are  in  the  Chazy. 
re  lew  in  numbers,  but  this  may  be  because  they  have  not  been 
atically  collected  and  studied. 

Trenton  period,  in  all  its  subdivisions,  Stones  River  (Birdseye), 

River,  and  Trenton  proper  (including  the  Galena),  is  a  vast  tomb 

ozoa.     The  seas  seem  to  have  swarmed  with  these  minute  crea- 

In  eastern  Canada  and  New  York,  thence  stretching  through 

0  to  the  northwest  into  Wisconsin,  Minnesota,  and  Manitoba, 
30sits  following  roughly  the  outline  of  the  northern  or  north- 
i  border  of  the  interior  sea.  Deposits  formed  along  what  was 
3  appear  as  an  island  or  islands — the  Cincinnati  anticline — are 
3en  to  our  inspection  in  Kentucky  and  Tennessee.     At  isolated 

in  Illinois  and  Missouri  Trenton  deposits  are  also  exposed, 
lolated  tracts  of  early  SUurian  times  are  exposed  in  the  western 
[id.  The  Trenton  is  preeminently  a  continental  formation, 
ly  anywhere  between  the  two  highlands  does  the  drill  fail  to 
>enton  if  sent  deep  enough. 

succeeding  period,  the  Cincinnati — by  some  authors  still  termed 
idson  River  group,  though  the  name  seems  to  be  a  misnomer — 
Q  a  formation  of  continental  extent,  in  which  bryozoa  flourished, 
posits  in  eastern  New  York  along  the  Hudson  River,  supposedly 

age,  have  yielded  no  bryozoa  and  few  other  fossils.  The  Utica 
nd  the  Lorraine  and  Pulaski  shales  and  sandstones  in  the  region 

Mohawk  Valley  and-  southeast  of  Lake  Ontario  were  formed 
conditions  not  generally  propitious  for  bryozoa.  But  in  the 
r,  in  the  region  of  the  Cincinnati  anticline,  conditions  were  con- 
and  bryozoa  flourished.     Ohio,  Kentucky,  Indiana,  and  some 

1  areas  in  Illinois,  Minnesota,  Wisconsin,  and  Iowa,  all  yield 
•eserved  bryozoa  and  usually  in  great  abundance.  Outcrops 
dso  in  Canada  and  as  far  east  as  Anticosti  Island,  in  the  gulf  of 
wrrence. 

Upper  Silurian  deposits  in  this  country  are  exposed  rather 
.  Many  of  them  were  formed  under  conditions  which  precluded 
>an  life,  but  in  some  bryozoa  are  exceedingly  abundant.  From 
sdina  and  Waterlime  no  bryozoa  have  been  made  known.  The 
1  has  yielded  a  considerable  number  both  in  New  York  and  in 
o,  as  well  as  around  the  borders  of  the  Cincinnati  anticline,  but 
•e  seldom  finely  preserved.  The  Niagara  deposits  are  generally 
aracter  unfavorable  to  the  preservation  of  its  fauna,  but  there 
o  good  exceptions — an  area  in  western  New  York,  typically 
d  at  Lockport,  and  one  in  the  vicinity  of  Waldron,  Indiana. 
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The  Lower  Helderberg,  succeeding  the  Niagara,  is  local  in  its  d 
tion.  But  its  exposures  in  Albany  and  Schoharie  counties,  Ne^ 
have  yielded  a  large  number  of  bryozoa,  which,  however, 
favorably  preserved  for  microscopic  study.  By  some  wril 
Lower  Helderberg  is  considered  Devonian.  Its  bryozoan  fau 
cates  relationship  about  equally  with  both  Niagara  and  Upper 
berg. 

The  Devonian  age  was  ushered  in  by  Conditions  unfavon 
bryozoan  life.  The  Onondaga  and  Salif erous  have  yielded  no  b 
The  Upper  Helderberg,  in  a  belt  extending  from  eastern  Ne 
west  into  Ontario,  has  proved  rather  prolific.  The  succeeding 
tion,  the  Hamilton,  is  preeminently  a  bryozoan  epoch.  In 
New  York,  Ontario,  Michigan,  Manitoba,  and  Iowa  its  depo 
characterized  generally  by  an  abundance  of  bryozoa  in  a  good 
preservation.  A  coral  reef  in  the  ancient  sea,  now  formi 
obstruction  in  the  Ohio  River  at  the  Falls  of  the  Ohio,  afforde 
pitable  abode  for  immense  numbers  of  bryozoa.  The  later 
tions  of  the  Devonian,  best  displayed  in  New  York  and  Penns; 
have  yielded  very  few  bryozoa.     None  have  yet  been  describe 

For  the  early  part  of  the  Carboniferous  age  the  name  Missii 
seems  to  be  gradually  displacing  in  this  country  the  terms  Sul 
iferous  and  Lower  Carboniferous,  which  have  been  so  variouj 
that  their  use  now  produces  ambiguity.  The  Mississippian  t 
characterized  in  North  America  by  limestone  formations, 
located  in  the  Mississippi  Valley,  though  deposits  also  occur 
sharply  differentiated,  in  the  trough  between  the  Cincinnati  a 
and  the  eastern  highland,  to  which  such  local  names  as  Waver] 
shall,  and  Maxville  limestone  have  been  applied.  Being  li 
formations,  they  are,  as  might  be  expected,  very  prolific  of  I 
some,  however,  much  less  so  than  others.  The  earlier  format] 
Kinderhook  and  Burlington,  also  have  yielded  but  a  limited  nu 
bryozoa,  but  this  may  be  due  to  the  comparatively  limited 
outcrop  and  to  lack  of  systematic  collecting. 

In  the  Coal  Measures  conditions  producing  brackish  or  fres 
and  marine  formations  alternated  irregularly.  Naturally, 
fossils  are  quite  local  in  occurrence.  But  among  the  marine 
bryozoa  hold  their  place  extremely  well,  though  they  are  much 
from  the  opulence  of  the  Mississippian  series  in  kinds  and  nur 

By  the  close  of  the  Coal  Measures  the  interior  sea  had  be 
nigh  effaced,  and  in  the  West  and  Southwest  only — Kansas  and ' 
do  we  find  Permian  deposits  of  any  considerable  extent.  ] 
bryozoa  are  known  from  these  deposits;  whether  this  is  due 
absence  or  to  lack  of  collecting  we  do  not  know. 

During  later  geological  times  marine  deposits  in  this  coui 
limited  to  the  Atlantic  and  Gulf  Coastal  Plain,  to  a  few  favor 
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Great  Plains  and  Rocky  Mountain  regions,  and  the  territory 
ng  the  Pacific.  Comparatively  few  bryozoa  of  later  age  have 
ade  known,  though  the  indications  are  that  a  large  number  of 
will  be  the  reward  of  thorough  collecting.  In  central  and 
•n  Europe  Mesozoic  and  Tertiary  beds  often  abound  in  bryozoa. 

GEOLOGIC  DISTRIBUTION. 

gh  the  materials  for  the  history  of  the  biologic  and  phylo- 
development  of  the  Paleozoic  bryozoa  are  to  be  found  in  the 
f  the  North  American  continent,  scarcely  a  beginning  has  yet 
lade.  Before  this  history  can  be  written  with  any  degree  of 
riess,  the  preliminary  work  of  collecting,  studying,  classif}'ing, 
iparing  the  faunas  of  successive  formations  must  be  well  under 
rhis  work  is  still  in  its  infancy.  The  only  worker  in  this  field 
3  yet  cared  to  do  any  generalizing  is  Mr.  E.  O.  Ulrich,  and  he 
ventured  very  far. 

idy  of  the  tables  given  farther  on  will  afford  some  indications 
'ich  results  which  the  future  may  be  expected  to  bring.  It  is 
isible  to  use  the  numbers  there  given  determinatively  for  gen- 
ions,  for  while  the  tables  give  the  numbers  of  all  species  and 
thus  far  described  and  recognized  as  valid,  there  remains  in 
collections,  public  and  private,  a  very  large  number  of  unde- 
species  and  some  new  genera.  Therefore,  any  conclusions 
pon  the  numbers  in  the  tables  can  at  best  be  merely  tentative, 
ryozoa  have  yet  been  known  from  the  Cambrian,  or  the  lowest 
)rdovician  formations — the  Calciferous.  Whether  this  means 
3y  are  actually  absent,  or  that  they  are  so  rare  as  not  yet  to 
lien  under  collectors'  eyes,  can  not  be  said.  From  the  Chazy 
3me  the  oldest  unequivocal  bryozoa,  three  species  of  Phyllopo- 
le  of  Rhinidictya,  and  one  of  Stictopora,  all  cryptostomatous 
with  indications  of  the  presence  of  some  Trepostomata.  It  is 
e  that  future  collecting  will  very  much  increase  this  meager 
ugh  good  localities  seem  to  be  rare. 

B  Trenton  period  the  bryozoa  occur  in  the  greatest  profusion. 
T  Chazy  forms  have  multiplied,  as  if  by  magic,  into  the  large 
I  fauna.     One  of  the  missing  links  in  paleontological  history  I 

ss  occurs  at  this  point.     The  Trenton  formation  stands  second  | 

umber  of  described  species,  though  it  will  probably  in  the  end  | 

fot  less  than  80  species  are  known  that  await  description.  The 
omata  form  half  the  fauna.  The  Cryptostomata  rank  next, 
ter  soon  became  and  continued  the  predominant  type  of  the 
ic  eon,  yielding  their  supremacy  in  later  times  to  the  Chilo- 
,  which  are  represented  doubtfully  in  the  Paleozoic  seas  by  the 
enus  Paleschara.  In  the  Trenton  the  Cyclostomata  are  fairly 
Jull.  173 6  ^  , 
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well  represented — the  Ctenostomata  scarcely  at  all — but  this  i 
because  ctenostomatous  bryozoa  rarely  admit  of  preservation 
sils.  Of  the  Ctenostomata  only  six  species  have  been  descril 
Eopaleozoic;  but  about  twenty  other  undescribed  species  are  1 
some  of  which  are  from  Neopaleozoic  formations.  Among  the 
stomata  the  Ceramoporidae  and  Diastoporidse  predominate  dur 
Trenton,  the  Monticuliporidae  and  Trematoporidse  among  the 
stomata,  the  ArthrostylidsB  and  Rhinidictyonidse  among  the  C 
stomata. 

The  succeeding  period,  the  Cincinnati,  is  very  similar  to  its 
cessor  in  its  bryozoan  fauna,  the  various  suborders  maintaining 
the  same  relative  representation.  About  one  hundred  unde 
species  are  known,  and  it  is  probable  that  many  species  still  aw 
covery.  The  predominant  families  are  the  Ceramoporidse  am< 
Cyclostomata,  the  Monticuliporidae  and  Heterotrypidse  amo 
Trepostomata,  and  the  PtilodictyonidsB  and  Rhinidictyonidse 
the  Cryptostomata. 

The  Anticosti  group  forms  the  connecting  link  between  the 
vician  and  Silurian  eras.  In  this  formation  the  Trepostomata 
found  fairly  numerous.  A  few  species  have  been  described  li 
ings,  but  were  so  meagerly  characterized  that  we  are  unable  t 
them  generically,  and  hence  have  omitted  them  from  our  tables 
Cryptostomata  appear  to  predominate,  though  when  the  faun 
have  been  thoroughly  studied  the  Trepostomata  may  be  foun( 
still  slightly  in  the  lead. 

From  the  Medina,  which  is  practically  limited  to  the  State  < 
York,  no  bryozoa  have  been  made  known.  The  Clinton  conta 
few  bryozoa,  and  these  are  generally  not  well  preserved.  The 
stomata  have  now  dropped  from  first  to  second  place,  the  Cryptos 
are  very  much  in  the  lead,  the  Cyclostomata  mre.  The  Ptilo 
nidaB  now  reach  their  maximum  and  are  the  predominant  famil 
in  number  of  species  and  in  individuals. 

With  the  Niagara  a  decided  change  has  come.  Large  forms  a 
pai-atively  rare;  even  among  the  Trepostomata  the  tendency  to  ( 
tiveness  is  very  noticeable.  The  Cryptostomata  greatly  predoi 
the  Cyclostomata  and  Trepostomata  are  about  equally  repre 
The  Ceramoporidas  are  giving  place  to  the  Fistuliporidae,  pi 
their  descendants.  Among  the  Trepostomata  the  Batostomelli 
most  enduring  family  of  the  bryozoa  in  Paleozoic  time,  predoi 
Among  the  Cryptostomata  the  Fenestellidae  lead,  and  from  tb 
on  are  the  chief  family. 

The  I^wer  Helderberg  is  similar  in  its  bryozoan  fauna  to  th 
ara,  but  the  Fenestellidae  have  been  increasing  i*apidly  and  no 
nearly  one-third  of  the  bryozoa.  No  Cyclostomata  except  those  1 
ing  to  the  Fistuliporidae  and  Cei*amoporidaB  have  been  recorded 
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Upper  Helderberg  fauna  emphasizes  the  tendency  begun  in  the 
■a  and  strengthened  in  the  Lower  Helderberg — namely,  the 
ition  of  the  Trepostomata  and  the  augmentation  of  the  Crypto- 
a.  The  Trepostomata  are  now  of  little  importance;  the  Fenes- 
( far  outweigh  all  other  families  and  constitute  considerably  over 
If  the  fauna. 

Hamilton  fauna  excels  all  others  at  present  in  the  number  of 
)ed  species  and  genera  represented.  Probably  a  large  amount 
onymy  still  exists  which  time  will  eliminate.  However,  future 
eries  will  probably  disclose  a  number  of  new  species  more  than 
mt  to  offset  the  loss  by  reduction  from  synonyms.  The  Trepo- 
a  are  the  least  important  element,  and  are  about  ready  to  disap- 
Naturally  they  present  a  jumble  of  features  which  makes  them 
It  to  classify  along  with  those  of  Eopaleozoic  age.  The  Fistuli- 
j  have  become  wonderfully  numerous  in  species  and  genera. 
itostomellidsB  are  at  their  maximum;  so  also  are  the  Fenestellidae. 
alls  of  the  Ohio  has  proved,  probably,  to  be  the  most  prolific 
locality  for  bryozoa  in  the  world.  The  Cystodictyonidse  are 
their  maximum.  In  fact,  the  Hamilton  may  be  said  to  mark  the 
lation  of  Paleozoic  bryozoa. 

iie  interval  between  the  Hamilton  and  the  Osage,  the  next  for- 
i  in  which  the  bryozoa  form  a  large  element  of  the  fauna,  several 
dons  were  laid  down  under  conditions  commonly  unfavorable  for 
>an  life,  though  future  collections  may  materially  alter  this  con- 
I.  The  earliest  of  the  Mississippian  series,  the  Kinderhook,  has 
tr  shown  but  few  bryozoa.  The  earlier  of  the  Osage  formations, 
irlington,  has  also  thus  far  proved  poor  collecting  ground,  but 
K>kuk  and  Warsaw,  following,  have  an  abundant  bryozoan  fauna. 
irsaw.  111.,  the  Warsaw  formation  bears  a  close  relationship  to 
iokuk  fauna,  but  at  other  points  the  Warsaw  seems  more  closely 
to  the  St.  Louis,  following  it,  than  to  the  Keokuk,  preceding, 
se  formations  the  Cryptostomata  are  monopolists,  but  few  Cyclo- 
A  and  Trepostomata  occurring.  So  it  continues  throughout  the 
sippian  series.  The  Fenestellidas  continue  to  be  the  predominant 
.  As  is  the  case  in  other  tribes  of  the  animal  kingdom,  when  a 
F  structure  culminates,  the  family  evolves  a  great  many  variations, 
jurious,  and  even  grotesque,  ere  it  reaches  its  extinction.  The 
uis,  an  almost  solid  limestone  formation,  has  not  been  favorable 
e  preservation  of  bryozoa.  The  Ste.  Genevieve,  which  differs 
he  St.  Louis  in  having  less  limestone  and  more  shale,  has  a  con- 
Je  bryozoan  fauna,  with  the  Fenestellidfle  still  much  in  excess  of 
her  groups.  In  the  Chester  the  Fenestella  type  produces  two 
s  genem  in  form  of  growth,  the  Ly ropora  and  Archimedes,  both 
ch  must  have  been  beautiful  objects  when  living. 
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It  might  be  expected  that  the  Coal  Measures,  from  the  mode  o 
formation,  would  not  yield  many  bryozoa.  Not  many  indii 
comparatively  have  been  found,  yet  62  species  assigned  to  15  ] 
have  been  recorded.  The  Fenestellidse  are  still  the  most  nuna 
The  Permian,  perhaps  because  it  has  been  but  little  investigate 
but  few  species.  The  close  of  the  Paleozoic  sees  the  extinctiot 
bryozoan  fauna.  The  next  fauna  in  America,  the  bryozoa  f r< 
Cretaceous  marl  of  New  Jersey,  wears  an  entirel}'^  different  facie* 
Trepostomata  and  Cryptostomata  are  scarcely,  if  at  all,  repret 
the  Cyclostomata  are  numerous,  and  the  Chilostomata  even  mor< 


LIST  OF  LOCALITIES. 
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The  following  list  gives  the  principal  localities  from  which  bi 
have  been  recorded.  The  asterisk  (*)  has  been  placed  before  th 
important  and  typical  localities. 


ORDOVICIAN. 

Chazy. 
Canada,  — Mingan . 
Vermont  — Granville. 
New  York, — *Chazy,  Galway. 

Trenton. 

8tonr8  rivkr  (birf^seye)  division. 

LaJce  Huron. — St.  Joseph  Island. 

New  York. — *Watertown. 

lUinois. — *Dixon  and  Calhoun  County. 

Wiseonmi. — Mmeral  Point,  Janesville,  Beloit. 

Minnesola. — *Minneapoli8,  *8t.  Paul,  *Cannon  Falls,  Chatiield,  Fountain, 
boro,  Preston. 

Kerthicky. — *High  Bridge,  Frankfort. 

Tennessee. — Knoxville,  ^Lebanon,  *Murfree8boro,  Shelby ville,  Lavergne, 
bia,  Franklin. 

BLACK   RIVER  DIVISION. 

New  York. — Watertown,  Chazy. 
Wisconsin.  — Beloit. 

Minnesota. — ^Minneapolis,  *St.  Paul;  Cannon  Falls,  Fountain,  Preston,  Lai 
and  other  localities  in  Goodhue  and  Fillmore  counties. 
Io^va.  — Decorah . 
Illinois,  — Rockton . 


r 


TRENTON   DIVISION. 

Quebec. — Montreal,  Joliette,  Quebec. 
Ontario. — *Ottawa,  *Peterborough,  Belleville. 
Vermont, — Chimney  Point,  Bridport. 

New  York. — *Trenton   Falls,   Middleville,    Jacksonburg,   *  Watertown,   L 
Turin,  Little  Falls,  Chazy. 
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!o6a. — St.  Andrews,  East  Selkirk;  Big,  Deer,  and  Little  Black  islands,  in  Lake 

•eg. 

z9ota, — *St.  Paul,  *Cannon  Falls,  Kenyon,  Berne,  Hader,  Mantorville,  and 

»  in  Ramsay,  Goodhue,  Olmstead,  and  Fillmore  counties. 

gam. — Escanaba  River. 

mgrn. — Neenah. 

is. — Rockton,  Calhoun  County,  Alexander  County  (Thebes). 

icky. — *Covington,  *Burgin,  *Frankfort,   Harrodsburg,  Paris,   Georgetown, 

ton,  Nicholasville,  Danville,  Colby,  Mercer  County,  Garrard  County. 

»«fe.— *Na8hville,  Franklin,  Mt  Pleasant,  and  many  other  localities  in  the 

basin. 

la, — Silver  Canyon,  Pahranagat  Range. 

Cincinnati. 

utica  division. 
ia. — Ottawa. 
Forib. — Utica,  Rome. 

—♦Cincinnati,  Milford,  Loveland,  Batavia. 
na. — Nimierous  localities  in  the  southeastern  comer  of  the  State. 
\c1cy. — *Covington,  *Newport,  Maysville,  Augusta,  Frankfort,  Harrodsburg. 
— Graf,  Lantnerville. 
^sota. — Fillmore  County. 

LORRAINE  DIVISION. 

10. — ^Toronto,  Weston,  River  Credit. 

York. — ^Turin,  Lorraine,  Pulaski. 

—♦Cincinnati,  *Hamilton,  ♦Lebanon,  Mason,  Morrow,  Loveland,  and  other 

s  in  Hamilton,  Clermont,  Warren,  and  Butler  counties. 

na. — Numerous  localities  in  the  southeastern  part  of  the  State. 

xky. — ♦Covington,  ♦Newport,  Maysville,  McKinneys,  and  many  localities  in 

Lincoln,  and  other  counties  in  the  central  part  of  the  State. 

usee. — ♦Nashville,  ♦Columbia,  Mt.  Pleasant,  Swan  Creek,  and  many  localities 

le  Tennessee. 


RICHMOND   DIVISION. 

■>sti  Island  (Gulf  of  St.  Lamreace). 
io. — Toronto,  Oakville,  ?  Weston. 

— ♦Blanchester,  Westboro,  ♦Oregonia,  ♦Waynesville,  Middletown,  ♦Oxford, 
ille,  Hanover,  Camden,  Jacksonburg,  Lynchburg,  and  other  Ux^lities  in 
id,  Brown,  Clinton,  Warren,  and  Butler  counties. 

na. — ^♦Richmond,  ♦Versailles,  Osgood,  Weisburg,  and  other  localities  in  the 
stern  part  of  the  State. 

xky. — ♦Lebanon,  Raywick,  Mount  Washington,  Richmond,  and  localities  in 
Washington,  and  Nelson  counties. 
Is. — ^♦Wilmington,  Savannah,  Sterling,  South  Elgin. 
nsin. — Delafield,  Iron  Ridge. 
isota. — Spring  Valley. 
aba. — Stony  Mountain. 

SILURIAN  (UPPER). 

Anticosti. 

ysti  Island  {Gulf  of  St.  Lawrence), — ^The  lower  part  of  the  Anticosti  occupies 
jrval  between  the  Richmond  and  the  Clinton,  probably  contemporaneous 
B  Medina.    The  upper  part  is  the  equivalent  of  the  Clinton.  t^^^r^i 
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Clinton. 

Ontario. — Flamborough  Head,  Dundas,  *Hainilton. 
New  York. — Wayne  County. 
Tenneiigee. — Cumberland  Gap. 
Alabama. — Collinsville. 

Ohio. — ^*Dayton,  *Eaton,  Centreville,  *Fair  Haven,  near  New  Carlisle, 
Todds  Fork,  and  other  localities  in  Clinton  and  Preble  counties. 
Indiana, — Hanover. 

Niagara. 

Ontario. — Hamilton,  Thorold,  Flamborough  Head. 

New  York. — *Lockport,  Rochester,  Reynales  Basin,  Gasport 

Ohio. — Cedarville. 

Indiana, — *Waldron,  *08good. 

lUinois. — Sterling,  Savannah,  South  Elgin,  Chicago. 

Tennessee. — Localities  in  Perry,  Hardin,  Hickman,  and  Wayne  counties. 

Lower  Helderbero. 

New  yorife.— *Clarksville,  *  Schoharie,  Catskill. 
Tennessee. — Localities  in  Perry  and  Hickman  counties. 

DEVONIAN. 


Oriskany  (?). 

None  recorded  except  from  the  Gasp^  Limestone  at  Indian  Cove,  Gasp^  I 
Grand  Creve,  Canada. 

Upper  Helderbero  (Corniferous). 

Neiv  York. — Onondaga  Valley,  Cherry  Valley,  near  Caledonia,  Stafford,  Scl 
Thompsons  Lake  (Albany  County),  Waterville,  Falkirk,  near  Buffolo,  *Le 
Ontario. — Port  Colbome,  Port  Jarvis,  *  Walpole,  Wainfleet 
Ohio. — Sandusky,  Columbus,  Sylvania,  Marblehead,  Whitehouse  (Lucas  C 

Hamilton. 

Neiv  York. — Cazenovia,  near  Leonardsville,  New  Berlin,  Delphi,  Nortons  ] 
(Cayuga Lake),  Owasco  Lake,  Lodi  Landing  (Seneca  Lake),  Bellona,  Hopetoi 
County),  *  Canandaigua,  Monteiths  Point  (Lake  Canandaigua),  Fall  Bro< 
Lake  Canandaigua,  West  Bloomfield,  near  Muttonville  (Ontario  County),  *I 

*  York,  near  Geneseo,  Darien  Center,  Pavilion,  *  West  Hambui^g,  Alden,  *  E: 
mile  Creek,  and  other  localities  in  Cayuga,  Seneca,  Ontario,  Livingston,  a 
counties. 

Ontono.— -*  Widder  (now  Thedford),  Arkona,  Bartletts  Mills,  West  Willia 
Canada. — Lake  Winnepegosis,  Hay  River,  Athabasca  River,  near  Dawson  B 
Deer  River. 
Michigan. — *  Alpena,    Thunder    Bay    Island,    Partridge    Point    (near   I. 

*  Petoskey. 

Indiana. — ^Utica,  *  Falls  of  the  Ohio. 
lUinois. — Rock  Island,  Andalusia. 

lotua. — *  Buffalo,  Davenport,  Muscatine,  Independence,  Hackberry,  Rockfoi 
City. 

Wisconsin. — Milwaukee. 
Jfiwouri.— Calloway  County. 


I     ^. 
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Burlington. 
— Burlington. 
is. — Quincy,  Montezuma,  Sagetown  (Henderson  County),  Calhoun  County, 

Waverly  (=Kinderhook  to  Keokuk). 
— Lodi,  Richfield,  Sciotoville,    Newark,   Burbank,  Moots    Run,  Cuyahoga 


gan, — Hillsdale. 


Kbokuk. 


t«.— *Nauvoo,  Warsaw,  near  Whitehall,   Jersey  County,    near  Plymouth, 

County,  Appanoosa  (near  Quincy). 

— *  Keokuk,  *  Bentonsport. 

uri. — Lagrange,  St.  Francisville,  Clark  County. 

tcky. — *  Kings  Mountain,  near  Somerset,  Button  Mole  Knob  (near  Louisville). 

Warsaw. 

na. — Spergen  Hill. 

iM. — *  Warsaw,  Columbia  and  other  localities  in  Monroe  County,  near  New 

jnce. 

uri. — Barrett's  (St.  Louis  County),  Curry ville. 

St.  Louis. 

is. — Alton,  Waterloo,  Prairie  du  Rocher. 

uri. — St  Louis,  Ste.  Genevieve. 

icky. — Eddyville,  Elizabeth  town,  Somerset,  Colesburg,  and  other  localities  in 

11,  Lyon,  and  Crittenden  counties. 

'ssee. — Clarksville. 

Virginia. — Between  Fort  Springs  and  Ronceverte. 

Ste,  Genevieve. 

— Pella. 

tin*. — Ste.  Genevieve. 

yis. — Rosiclare. 

icky. — Princeton,  Cerulean  Springs,  and  other  localities  in  Trigg  and  Caldwell 

8. 

Chester.* 

— Newtonville. 

is. — *Che8ter,  Kaskaskia    (now   Fort  Gage),  *Red    Bud,   Ruma,  Baldwin, 

ood,  Anna. 

\icky. — Sloans  Valley  (or  Tateville),  Grayson  Springs,  Litchfield,  Stephens- 

Diithland,  and  localities  in  Crittenden,  Caldwell,  Livingston,  Meade,  Pulaski, 

:;kson  counties. 

ima. — Huntsville. 
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CARBONIFEROUS. 


Coal  Measures. 

O/mo.— Newark,  Flint  Ridge,  Bald  Hill. 

lUirwis. — Lasalle,  *Seville,  Knox  County,  Peoria,  Danville,  Springfield  an< 
localities  in  Sangamon  County,  Caseyville,  Sparta,  near  Centralia,  and  local 
Macoupin,  Jasper,  and  Fayette  counties. 

Iowa. — Red  Oak. 

Missouri. — Kansas  City. 

Nebraska. — Nebraska  City,  Wyoming. 

Kansas. — Manhattan,  Fort  Riley,  Greenwood  County. 

Indian  Territory. — Poteau  Mountain. 

Permian. 

Kansas. — Cottonwood  Valley  and  other  unrecorded  localities. 
Neir  Mexico. — Gua<lalupe  Mountains,  Jornada  de  Muerto. 

Carboniferous  (division  not  specified). 

Nova  Scotia. — Windsor,  Stewiacke. 

Montana. — Mystic  Lake. 

New  Mexi^'o. — Organ  Mountains. 

Arizona. — White  Moimtains,  confiuence  White  Mountain  and  Black  rivers. 

Texas. — Fort  Belknap. 

CRETACEOUS. 

New  Jersey. — Timber  Creek,  Mullica  Hill,  Brownsville,  Vincentown. 

Mississippi. — Seven  miles  l^elow  Yazoo. 

Arkansas. — Pulaski  County  (10  miles  south  of  Little  Rock). 

EOCENE. 

Maryland. — Upper  Marlboro. 

Mrginia. — "  Rock's  bridge"  (may  not  be  in  Virginia)  and  other  localities. 

North  Carolina. — Wilmington. 

South  Carolina. — Eutaw,  Wan  toot,  Charleston. 

A  labania .  — Clai  borne. 

Mississippi.  — Vicksburg. 

MIOCENE. 

Maryland. — St.  Mary's  River,  Jones'  Wharf. 

Virginia. — Williamsburg,  Petersburg,  Evergreen,  Yorktown,  Carter's  Land 

PLIOCENE. 

South  Carolina. — Darlington  District,  Giles  Bluff  on  Peedee  River,  Smii 
Goose  Creek.  (Note. — Holmes  considere<l  these  deposits  of  Pliocene  age,  Ga 
Horn  think  them  Miocene. ) 

Post-Pliocene. 

South  Chro?ina.— Charleston. 

California.— SsLiitA  Barbara.  (See  Gabb  and  Horn,  Journal  Academy  ] 
Sciences  Philadelphia,  series  2,  V,  p.  179.) 
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SUCCESSION  OP  BRYOZOAN  FAUNAS. 

ubjoined  table  is  designed  to  show  the  succession  of  bryozoan 
The  formations  in  the  same  column  do  not  always  have  the 
xonomic  rank,  as  now  generally  regarded.  It  is  to  be  noted 
ige  in  such  matters  is  not  uniform  and  is  probably  in  a  tmnsi- 
tage. 


Table  showing  the  occurrence  of  bryozoa  by  formations. 


■{ 


Pliocene . 
Miocene  . 


i  Permian 
Upper  Coal  Measures. . 
Lower  Coal  Measures . 
Conglomerate 


Chester  . 


Upper 

Middle  (Lyropora  beds) . . . 

Lower    (Kaskaskla  lime- 
stona). 


Big  aifty  (=Aux  Vases) 
sandstone. 

fSte. Oeneyieve  limestone.. 
St.  Louis  limestone 
Warsaw  beds ^ 

{Keokuk | 
Upper  Burlington  . . . : \ 
Lower  Burlington I 

fChoteau  limestone "| 
Hannibal  shale I 
Louisiana  limestone j 

Chemung 

Hamilton i 

Upper  Helderberg / 

Oriskany 

Lower  Helderberg 

Onondaga 

/  Lockporti 1 

Rochester! I 

Clinton  and  Anticosti 

Medina 

Richmond 

Cincinnati \  Lorraine 

Utica 

f  Trenton 

Trenton i  Black  River 

1  StonesRiver 

Chazy 

Calciferous 


Niagara. 


'  Not  many  known  in 
North  America; 
very  abundant  in 
Europe. 

A  moderate  number 
known. 

None  known. 

A  limited  number. 

-  A  fair  number. 

None  known. 

Abundant. 

None  known. 

A  fair  number. 
Rather  few. 

Abundant. 
Few. 

Very  few  known. 

Very  few  known. 

Abundant. 

Very  few  known. 
Abundant. 
None  known. 

Abundant. 

A  moderate  number. 
None  known. 


Very  abundant. 


A  few  known. 
None  known. 
Do. 


Eidopted  by  the  United  States  Geological  Survey  for  formations  formerly  called  Niagara 
Lnd  Niagara  shale,  respectively.  In  this  work  the  term  Niagara  refers  to  these  two  forma- 
i  together  and  excluding  Clinton  and  Medina. 
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CHAZY. 


Phy lloporina  aspera  ( Hall ) . 

gradlifl  (Hall). 

incepta  (Hall). 
Rhinidictya  fenestrata  (Hall). 


Stenopora  ??  adherens  Billings. 

??  patula  Billings. 
Stictopora  ?  glomerata  Hall. 


TRENTON. 


Amplexopora  ?  diacoidea  (Nicholson)  . . 

Anolotichia impolita  (Ulrich ) 

Arthroclema  armatum  Ulrich 

billingsi  Ulrich 

comutum  Ulrich 

pulchellum  Billings. 

striatum  Ulrich 

Arthropora  bifurcata  Ulrich 

reverea  Ulrich 

sunplex  Ulrich 

Arthrostylus  conjunctus  Ulrich 

obliquus  Ulrich 

tenuis  (James) 

Aspidopora  calycula  (James) 

el^antula  Ulrich 

parasitica  Ulrich 

Atactoporella  ?  crassa  Ulrich 

insueta  Ulrich 

ramosa  Ulrich 

typicalis-preecipta  Ulrich  . 

Batostoma  canadense  (Foord) 

?  decipiens  Ulrich 

fertile  Ulrich 

fertile-circulare  Ulrich 

humile  Ulrich 

magnoporum  Ulrich 

minnesotense  Ulrich 

montuosum  Ulrich 

superbum  ( Foord) 

varium  Ulrich 

winchelli  ( Ulrich ) 

winchelli-nodosum  Ulrich  . . . 

winchelli-spinulosum  Ulrich. 

Berenicea  minnesotensis  Ulrich 


Stonef) 
River. 


X 


X 
X 


X 
X 
X 
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Lists  of  species — Continued. 
TRENTON— <)ontinued. 


a  alcicornis  Ulrich, ,,..,,,,., 

herricki  Ulrich , , , , . 

3a  laxata  (Ulrich) . . , , 

ampla  Ulrich , . . 

angnlaris  Ulrich -.,,,, 

?  crenulata  Ulrich , . . 

domalis  Ulrich , , , 

goodhuensis  Ulrich 

incontro versa  Ulrich , . , . 

multitabulata  ( Ulrich) 

pulchella  Ulrich 

pulchella-pemmilis  Ulrich  , . 

undulate  Ulrich  . , .,. 

lylla  frondos^  Ulrich  ..,...,. 

rella  inclusa  Ulrich , , . , , 

interporoea  Ulrich  ,.,,.. 

7  rugoeus  H^l 

Ei  trentonense  (Ulrich) , 

ia  fischeri  Ulrich 

varia  Ulrich 

perampla  Ulrich , 

simulans  Ulrich 

spatioea  Ulrich  ...  * , 

subsequata  Ulrich  , 

venudta  (Ulrich)  ,.,....  — 

.  preenuntia  Ulrich. 

pranuntia-echinata  Ulrich  ., 
prsenuntia-miiltippra  Ulrich 
pnenuntia-neevigera  Ulrich. 
prsenontia-simplex  Ulrich . . , 

trentonensis  (Ulrich ) 

ina  ilabellata  Ulrich 

a  trentonenae  Uhi^h 

a  limitaris  Ulrich 

neglecta  Ulrich 

westoni  Ulrich 

pa  dichotoma  Ulrich 

a  briareus  (Nicholson ) 

exigua  Ulrich 


Stones 
.  River. 


X 


X 


X 


X 


Black 
River. 


X 
X 
X 
X 


X 
X 


X 
X 
X 
X 
X 
X 


X 


X 
X 
X 
X 
X 


Trenton. 


X 
X 


X 


X 


X 
X 
X 
X 
X 
X 


X 
X 


X 
X 
X 
X 
X 
X 
X 
X 
X 
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Lijsts  of  sipedejt-Ctmtmu&l. 
TRENTON— Cbiitinuerl. 


• 

Sbonw 
River. 

Eriflt itrvj la  Diutabilia  Ulricli «,_._. ^ -,,- 

mutabiliH-iiiinur  Ulrich  ,<..,,__,,,«,_,-,.._, 

trentonensdB  ( Nichiilaati )-.^_*,._^,__-, 

EtJcharr^pt ira  aiLgulari^  Ulrirli ,, ,,_,__, .-. 

X 
X 

biiai^ufl  (Ulrich) ,„„.,_..... 

i'onflueiiB  iTlrich  ^, , ,,,■.,,,, 

X 

lilmiia  (Saffonl )_.-_..._. .,.._..,_ 

X 

X 
X 

7  limilariB TTlrit;h .-- .. ..-„.-- 

X 

muioBa  ( t7lri(4i ) ,-,,,,,, 

recta  Hall , 

roctA-BOfloea  Hall ,,.,,,....-.-_ 

pubrecta  ( inrich ) ,, ■,,*,•,,,,,.,, ,.- 

X 

Enrvdictva  calhoiinenftia  U Jrich ,,,,,,».,..,.,..,, 

mnltipora  { Hall )_.-.- ,,.,,,,,,,.^.^ 

X 

Helopi'irs  altfirnfltii  Ulrirh .-__,, ,,,,,,,,-_,^__,_ 

X 

lUvEricatA  ULrii'h  .-. -,.,,__**,**,,,.,_,,_, 

X 

mucronfttE  XJlrich __,,^. ,,,,,,,,,,»,, ,,,,,, 

ijiiad nita  nrit*h ..,-•-,,,.,,,,,,...-.,,,> 

HpL»if< (mils  { nirich )_.-.,_,,,,,,.,,,,,,,,,».,, 

X 
X 

HemiuhnUfm^  iimfiunfi  (Ulrich)       >.           -       ---*-. 

X 

i>ti&weniRe  CFcH>rdl!»^. *..****...         .,    ^ 

X 

tentaimurale  l^^lrich  *,,-,*-,,--^*,-- 

HcimotrvTta  ?  arbudPulA Ulrich ..*...,-.-..-.*....-.*.*.*   ..^ 

X 

RttlJoea  lJlricb->_, ,.,.- 

exilis  Ulrich  _ ,. 

X 

?  int^rcalanH  ITIrioh ................^  . 

X 

niinn^RoteTifiifl  Ul  rich.  *.*.*...*  *^.  .***.<. 

X 

X 

tn i  11  tiesot^'nsiH-moritif era  Ulrich-,-,  -..  ...     - 

X 

setiarata  Xllrich  .>.....>................. 

X 

?Himili8Ffjord. ------- - ------ 

H«  brain*  i&&  III  rich  ..-...--...-........,.--.- 

X 

eiibfatnoi$a*inHiKmif*  Ulrich ..---......-...... 

tnbernulata  UJrio-h  *-. ...................... 

X 

Ht^niotrviwUa  trrantilifera  i Ulrich  1..................... 

infitabilis  Ulrich - -- 

X 

mtiltitiorata  Ulrich ...................... 

X 

mttndiila  Ulrich ......................... 

?  0%'ata  Ulrich . . .. .. 

X 

?i!ubffmcihs  Ulridi .--- 

X 
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Lists  of  «pecte»— Continued. 
TRENTON— Continued. 


stones 
River. 


Black 
River. 


Trenton. 


Leptotrypa  ?  aoervnloea  Ulrich 

?  clavif ormis  Ulrich 

?  hexagpnalis  Ulrich  . . . 

inf ormis  Ulrich 

Meaotrypa  discoidea  Ulrich 

infida  (Ulrich) 

quebecensis  (Ami) 

regularis  (Foord) 

7  rotunda  Ulrich 

selkirkensis  Whiteaves . . 

?  spinosa  Ulrich 

whiteavefii  (Nicholson)  . 

Mitoclema  cinctosum  Ulrich 

?  mundulum  Ulrich 

Monotrypa  cumnlata  Ulrich 

intabnlata  Ulrich 

magna  Ulrich 

rectimnralis  Ulrich 

undnlata  (Nicholson)  . . 

Monticulipora  arborea  Ulrich 

billingsi  Foord 

?  cannonensis  Ulrich . 

incompta  Ulrich 

westoni  Foord 

wetherbyi  Ulrich 

Nematopora  altemata  Ulrich 

conferta  Ulrich 

delicatula  Ulrich 

fragilis  Ulrich 

granosa  Ulrich 

ovalis  Ulrich 

retrorsa  Ulrich 

Nicholsonella  laminata  Ulrich 

ponderosa  Ulrich 

pnlchra  Ulrich 

Pachydictya  acuta  (Hall ) 

elegans  Ulrich 

everetti  Ulrich 

fimbriata  Ulrich 


X 
X 


X 


X 


X 


X 
X 


X 
X 


X 

X 
X 
X 
X 

X 


X 
X 
X 


X 
X 
X 
X 
X 


X 
X 
X 
X 
X 
X 
X 


X 
X 
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[BULL.  178. 


ImU  of  gpeciea — Continued. 
TRENTON-€ontinued. 


Stones 
River. 

Black    1 
River. 

Trenton. 

Pachydictya  foliata  Ulrich 

X 

magnipora  Ulrich 

X 

oocidentalis  Ulrich 

X 

pumilfl.  flinch , 

• 

X 

p^imil^^nblftta  Ulrich 

X 

pobusta  Ulrich 

X 

triserialifl  Ulrich 

X 

Phacelopora  pprtenni**  Ulriph , 

X 

Pheenopora  indpiens  Ulrich 

X 

Phyllodictya  frondosa  Ulrich 

X 

varia  Ulrich 

X 

Phylloporina  corticoea  (Ulrich) 

X 

dawBoni  Ulrich 

X 

fenestrata  (Hall) 

X 

granistriata  Ulrich 

X 

halli  Ulrich 

X 
X 

reticulata  (Hall) 

X 

sublaxa  Ulrich 

X 

trentonensifi  (Nicholson) -.. 

X 

Prasopora  affinis  Foord 

X 

conoidea  Ulrich 

X 

X 

........ 

contigua  Ulrich 

irrandis  f Ulrich) .... 

X 

X 

insularis  Ulrich  ... 

X 

iT)^i|firin-filmnrenflii^  TTlriph ,    . , 

X 

lenticularis  Ulrich 

X 

nodosa  Ulrich 

X 

oculata  Foord 

X 

selwyni  ( Nicholson) 

X 

simulatrix  Ulrich 

X 

X 

simulatrix-orientalis  Ulrich  .      . 

X 

ProboBcina  tumulosa  Ulrich -.. 

X 

Protocrisina  <^xigna  Ulrich 

X 

Rhinidictya  basalis  (Ulrich) 

X 
X 
X 
X 

exigua  Ulrich 

X 

fidelis  Ulrich 

grandis  Ulrich 

minima  Ulrich .......... 

X 

minimarmodesta  Ulrich 

X 
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X»t«te  of  species — Continued. 
TRENTON— Ck)ntinued. 


StoDes 
River. 


tya  mutabilis  (Ulrich ) 

mutabilis-major  (Ulrich) 

mutabilis-senilis  Ulrich 

nashvillensis  (Miller) , 

n^lecta  Ulrich , 

neglecta-canadensis  Ulrich.  .. 

nicholsoni  Ulrich 

paupera  Ulrich , 

pediculata  Ulrich 

trentonensis  (Ulrich) 

>ora  radiata  Ulrich 

■a  ?  areolata  Foord 

labeculosa  Ulrich. 

lineata-incepta  Ulrich , . . , 

I  antheloidea  Hall 

a  elegantula  Hall 

?  labyrinthica  Hall 

?  ramosa  Hall 

ella  angalaris  Ulrich 

angularis-intermedia  Ulrich. 

cribrosa  Ulrich 

dumosa  Ulrich 

exigua  Ulrich 

flabellata  (Hall) 

frondifera  Ulrich , 

rigida  Ulrich 

K)ra  arachnoidea  (Hall ) 

canadensis  Whiteaves 

delicatula  (James) 

inflata  (Hall) 

trypa  ovata  Ulrich 

x)ra  calloporoides  Ulrich 

debilis  Ulrich 

?  primigenia  Ulrich 

?  primigenia-omata  Ulrich  . 
?  primigenia-spinosa  Ulrich 

ictya  conciliatrix  Ulrich .... 

epens  Ulrich 


X 


X 
X 
X 


X 
X 
X 
X 
X 


X 
X 


BUck 
River. 


X 
X 
X 


X 


X 
X 


X 
X 


X 
X 
X 


X 
X 
X 
X 
X 


Trenton. 


X 
X 


X 
X 


X 
X 


X 
X 
X 
X 


X 
X 
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[BULL.  ITS. 


lAMi  o/<peae»~Oontinaed. 
CINCINNATI. 


Utica. 


Lorraine. 


Kich- 
mood 


Amplexopora  cingulata  Ulrich 

?  discoidea  (Nicholson) 

filioea  (D'Orbigny ) 

petasifonnis  (Nicholson) 

petasiformis-welchi  (James) . 

pustalosa  Ulrich 

robtista  Ulrich 

septosa  (Ulrich) 

Anolotichia  ponderosa  IHrich 

Arthroclema  angulare  Ubich 

Arthropora  shafferi  (Meek) 

shafferi-cleavelandi  (James) . . . 

Arthrostylus  curtiis  Ulrich 

tennis  (James) 

Aspidopora  areolata  Ulrich 

eccentrica  (James) 

newberryi  (Nicholson) 

Atactopora  hirsuta  Ulrich 

maculata  Ulrich 

Atactoporella  multigranosa  ( Ulrich ) 

mundula  (Ulrich) 

newportensis  Ulrich 

ortoni  (Nicholson) 

schucherti  Ulrich 

tenella  (Ulrich) 

typicalis  Ulrich 

Batostoma  implicatum  ( Nicholson ) 

jamesi  (Nicholson) 

manitobense  Ulrich 

?rugosmn  (Whitfield) 

varians  (James) 

Berenicea  primitiva  Ulrich 

vesiculosa  Ulrich 

Bythopora  arctipora  (Nicholson) 

delicatula  (Nicholson) 

dendrina  (James) 

gracilis  (Nicholson) 

meeki  (James) 

paryula  (James) 

striata  Ulrich 


X 
X 


X 


X 

X 
X 
X 
X 
X 
X 


X 
X 
X 


X 
X 


X 
X 

X 


X 
X 


X 


X 
X 
X 
X 


X 
X 


X 
X 


X 
X 
X 
X 
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lAsU  of  species — Continued. 
CINCINNATI— Continued. 


^•pa  epidermata  ( Ulrich) 

a  andrewsi  (Nicholson) 

dalei  (Edwards  and  Haime) 

nodulosa  (Nicholson) 

onealli  (James) 

onealli-communis  (James) 

onealli-sigillarioides  (Nicholson) 

ramosa  (D'Orbigny) 

rugoea  (Edwards  and  Haime) 

subnodosa  IJlrich 

subplana  Ulrich 

ella  circularis  (James) 

?  lens  (Whitfield) 

?  nodulosa  Ulrich 

K)rella  distincta  Ulrich 

granulosa  Ulrich 

granulosa-milfordensis  (James) 

irregularis  (Whitfield) 

ohioensis  (Nicholson ) 

stellata  Ulrich 

whitei  (James) 

rella  nicholsoni  (James) 

na  altematum  (James) 

concentricum  (James) 

oweni  (James) 

aria  constellata  (Van  Cleve)  Dana 

constellata-plana  Ulrich 

constellata-prominens  Ulrich 

limitaris  (Ulrich) 

parva  Ulrich 

polystomella  Nicholson 

punctata  (Whitfield) 

ra  hemispherica  Ulrich 

impressa  Ulrich 

simulans  Ulrich 

solida  Ulrich 

venusta  (Ulrich) 

la  obscura  Ulrich 

ulrichi  (Nicholson) 

ulrichi-robusta  Foord 

BuU.  173 6 


Utica. 


X 
X 
X 
X 


X 
X 
X 


X 
X 


X 
X 
X 
X 
X 


Lorraine. 


X 
X 


X 

X 


X 
X 


X 
X 
X 
X 


X 
X 


Rich- 
mond. 


X 


X 
X 
X 


X 
X 
X 
X 


X 
X 
X 
X 
X 
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lAstn  of  Hpedea — Continued. 
CINCINNATI— Continued. 


Dekayia  appressa  Ulrich 

afi{)era  Edwards  and  Haime. 

maculata  James 

multispinoaa  Ulrich 


Utica. 


X 


Lorraine. 


X 
X 


I j      X 

pelliculata  Ulrich ! X 


Dicranopora  emacerata  (Nicholson) 

fragilis  ( BillingH) 

intemodia  (Miller  and  Dyer) 

nitidula  ( Billings) 

Diplotrypa  ?  dubia  Ulrich 

Discotrypa  elegans  ( Ulrich ) 

Eridotrypa  simulatrix  ( Ulrich ) 

Escharopora  acuminata  (James) 

falciformis  (Nicholson) 

hilli  (James) 

maculata  (Ulrich) 

pavonia  ( D'Orbigny ) 

Eurydictya  montifera  IHrich 

steriingenais  Ulrich 

Feneetella  granulosa  Whitfield 

Goniotrypa  bilateralis  Ulrich 

Graptodictya  iKsrelegana  ( Ulrich ) 

Helopora  elegans  Ulrich 

harrisi  James 

imbricata  Ulrich 

Hemiphragma  imperfectum  (Ulrich ) I 

whitfieldi  (James) j       X 

Heterotrypa  ajffinis  (Ulrich) i 

frondosa  (D'Orbigny) ' 

inflecta  Ulrich i 

paupera  (Ulrich) 

singularis  Ulrich 

solitaria  Ulrich 

subpulchella  (Nicholson) 

Hubramosa  (Ulrich) 

subramosa-prolifica  Ulrich 

Homotryjm  curvata  Ulrich 

dawsoni  (Nicholson) 

flabellaris  Ulrich 

gelasinosa  Ulrich 

obliqua  Ulrich 


igiizeci!ay.Vp' 


X 
X 
X 
X 


X 
X 
X 


X 
X 


X 
X 
X 


Riph- 
mond. 


X 
X 
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lAsUi  of  s})€cie» — Continued. 
CINCINNATI— Continued. 


Ullca. 


X 
X 


Lorraine. 


T 


ella  contexta  Ulricli 

rustica  Ulrich 

a  calceola  (Miller  and  Dyer) 

clavacoidea  (James) 

?  clavis  Ulrich 

?  cortex  Ulrich 

?  dychei  (James) X 

?  irregularis  (Ulrich) , X 

minima  Ulrich • X 

ornata  Ulrich ] '      X 

?  semipilaris  Ulrich i X 

stidhami  Ulrich 

?  wilmingtonense  Ulrich 

ia  annulifera  (Whitfield) 

fusiformis  (Whitfield) 

nitida  (Ulrich) 

solidissima  (Whitfield) 

subfusiformis  (James) 

I  patella  (Ulrich) 

a  nodosa  Ulrich 

turbinata  (James) X 

undulata-hemispherica  (J.  F.  James) . . . 

ella  aequalis  Ulrich 

crassimuralis  Ulrich 

quadrata  (Rominger) 

subquadrata  Ulrich 

pora  cincinnatiensis  (James) 

??  cleavelandi  James 

Itevis  Ulrich 

Ifievis-consimilis  Ulrich 

lamellosa  Ulrich 

manmiulata  D*Orbigny 

molesta  Nicholson 

parasitica  Ulrich 

parasitica-plana  Ulrich 

??  winchelli  James 

??  wortheni  James 

ella  cumulata  Ulrich 

vaupeli  (Ulrich) 


X 


I 


I 


Rich- 
mond. 


X 

X 


X 
X 
X 
X 
X 
X 
X 
X 
X 


X 
X 
X 


X 
X 
X 
X 


X 
X 
X 
X 
X 
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lAsU  o/«p«cie»— Continued. 
CINCINNATI--Continued. 


UUca. 


^Lor 


Paehydictya  feneetelliformis  (Nicholson) 

fenestelliformis-corticula  Ulrich.. 

?  firma  Ulrich 

gigantea  Ulrich 

hexagonalis  Ulrich 

?  splendens  Ulrich 

Paleschara  beani  (James) 

Peronopora  compressa  ( llrich ) 

decipiens  (Rominger) 

Petigopora  asperula  Ulrich 

gregaria  Ulrich 

petechialis  (Nicholson) 

scabiosa  Ulrich 

Phaenopora  wilmingtonensis  Ulrich 

Phylloporina  clathrata  (Miller  and  Dyer) 

variolata  (Ulrich) 

Prasopora  ?  hoepi talis  (Nicholson ) 

Proboscina  auloporoides  (Nicholson) 

confusa  (Nicholson) 

frondosa  (Nicholson) 

Protocrisina  exigiia  Ulrich 

Ptilodictya  canadensis  Billings 

flagellum  Nicholson 

magnifica  Miller 

nodosa  James 

plumaria  James 

whiteavesi  Ulrich 

Ptilotrypa  obliquata  Ulrich 

Rhinidictya  lata  ( Ulrich) 

parallela  James 

Rhopalonaria  venosa  Ulrich 

Sceptropora  facula  Ulrich 

Spatiopora  aspera  Ulrich 

corticans  (Nicholson) 

iowensis  Ulrich 

lineata  Ulrich 

maculosa  Ulrich 

montifera  Ulrich 

tuberculata  (Edwards  and  Haime). 
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Li8t8  of  speciea — Continued. 
CINCINNATI— Continued. 


la  flexuoea  (James) 

raarachnoidea  (Hall) 

delicatula(  James) , 

delicatulartenuissima  Ulrich  . 

inflata(Hali) 

turgida  Ulrich 

ra  ??  granulata  Whitfield 

lialis  Ulrich 


UtICR. 


X 
X 
X 
X 


Lorraine. 


X 
X 


SILURIAN. 


El  parmula  (Foerste) 

parmula-fenestelliformis  Foerste. 

lla?a8pera(Hall) 

granulifera  (Hall) 

elegans  (Hall) 

membranacea  (Hall) 

spinulosa  (Hall) 

??  cervicomis  Hall 

^diveraaHall 

slegantttla  Hall 

magnopora  Foerste 

^  nummiformis  Hall 

^  oppleta  Hall  and  Simpson 

perelegans  Hall 

heteropora  (Hall) 

macropora  (Hall) 

macropora-signata  (Hall) 

oculifera  (Hall) 

paucipora  Hall  and  Simpson 

striata  (Hall  and  Simpson) 

unispina  (Hall) 

ra  ?  confluens  Hall 

?  expansa  James 

?  explanata  Hall 

imbricata  Hall 

7  labecoloidea  Hall 


Anticosti. 


Clinton. 


X 
X 


X 


Niagara. 


X 
X 
X 
X 
X 
X 
X 
X 


X 
X 


Rich- 
mond. 


X 
X 


X 
X 
X 


Lower 
Held. 


X 
X 
X 
X 
X 
X 
X 
X 
X 


X 
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lAiils  of  Rfiedea — Continued. 
SILT  JRI A  N-^Oontinued. 


Ceramopora  ?  inaculata  Hall 

?nothaHall 

orbiculata  Ringueberg. 

?  parvicella  Hall 

?  raripora  Hail 

Cluetetes  ??  expansiis  Ringueberg . . 

Ciiilotryixa  ?  coalescena  (Hall) 

disperaa  (Hall) 

oetiolata  (Hall) 

varia  (Hall) 

variolata  ( Hall) 

Clathropora  ?  alcicornis  Hall 

frondosa  Hall 


I  Anticosti. 


Clinton.     NiagarM.     ^Jff^ 


frond osa-clintonensifl  Hall  and  Whit- 
field  


intermedia  Nichol«on  and  Hinde. 

CrvlrjcauliH  ?  mediopora  (Hall) 

venusta  (Hall) 

Diamesopora  dichotoma  Hall 

infrequens  (Hall) 

osouhim  ( Hall) 

Bubimbricata  (Hall) 

?tubulo8a  (Hall) 

Dicranopora  fragilie  (Billings) 

granulosa  (Hall  and  Simpson) . . . 

Diploclenia  spareum  (Hall) 

Drymotrypa  oisseis  ( Hall) 

diffusa  (Hall) 

niagarensis  (Hall) 

Eridotrypa  cortioosa  ( Hall ) 

ec»hinata  (Hall) 

Fenestella  aoutiooeta  Roemer 

adornata  Hall  and  Simpson 

adraste  Hall 

cesyle  Hall 

althaea  Hall 

bellistriata  Hall 

cleia  Hall 

crebripora  Hall 

?  cribrosa  Hall 


X 


X 


X 


X 
X 


X 

X 
X 


X 
X 
X 
X 
X 


X 
X 
X 
X 


X 
X 


X 
X 


X 

X 


X 


X 


X 
X 
X 
X 


X 
X 
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Lids  of  species — Continued. 
SILURIAN— Ck)ntinued. 


elegans  Hall , 

?  f requens  Hall 

heetia  Hall 

?idaliaHall 

juncea  Hall , 

noe  Hall  and  Simpson , 

parvulipora  Hall 

pertenuis  Hall 

philia  Hall 

prolixa  Hall , 

spio  Hall  and  Simpson , 

Sylvia  Hall 

tenuis  Hall 

a?craa8a  (Hall) 

distans  (Hall) 

halli  Romin^r 

hemispherica  (Roemer) 

maculosa  (Hall) 

neglecta  Rominger 

neglecta-maculata  Hall 

serialis  (Hall  and  Simpson) 

torta  (Hall) 

?  triloba  Hall  and  Simpson 

a  latispiralis  Claypole 

armata  Billings 

ellula  Billings 

?  circe  Billings 

?  concava  Billings 

■agilis  Hall 

?  irregularis  Billings 

odosa  Billings 

?  varipora  Billings 

a  biserialis  (Hall) 

biserialis-exilis  (Hall  and  Simpson) 

ulrichi  Foerste 

>a  ?  confluens  Foerste 

?8oHda(Hall) 

chis  nereis  Hall 

parasitica  Ulrich 

a  ?  sphserion  (Hall) 


Anticofiti. 


;Cllnton. 


X 
X 
X 
X 


X 
X 
X 


X 


X 
X 


Niagara. 


X 
X 


X 
X 


X 
X 


X 


X 


X 
X 


Lower 
Held. 


X 
X 
X 
X 
X 


X 


X 
X 


X 
X 


X 
X 
X 


X 
X 


X 
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AMERICAN    FOSSIL    BRYOZOA. 


Xiai*  qf4ptrits — Continued. 
BILURlAN^^'^jatmiied. 


Lirhenalia.  r(fiii**ijtrii.'a  Hall .._. 

Lioclei na aei^enim  { Hall )  .._. - 

oel liilt>9u 111  ( Hall )  ..,,.,.^ 

?e3t»i3l  (Ha]l)-   . .- 

(?  Nif^holsonetla)  ficiridum  (Hall)  __. 
{?  Nicholftonelia)  lajninatutn  (Hall) 

paraaiticaui  (Hall )  - , , , _.....-. 

iMJiidero^um  ( Hall )  -,,.,... 

LjCK?)em*^lla  ohioeci*ii?  (Foersto ), 

LiXiuUtK im  ambi|irHtt  ( Hall )„...» , 

lo(*iilata  (Hall)  _,, , 

Meekcjpjra  foliacea  ( Hall) ..,,*.-, ., 

Meeotryiia  iiijlleri  { Ulrich )^*..*,,.,*.^ 

Monotry pa  eolliculata  (Hall ) **.,,,.*. 

?  helderbijrgiEE  (Hall)_ 

nionticalata  ( Hall ) .,,,,„,, 

?  proxinaa  (Hall) „*^,,.-, 

aphierit^a  ( Hall ) ._.-...,,.,...„- 
??  spinuloea  (Hall  and  Simpson) , 

tobnlatji  (Had) ,.„, .., 

Monotrypeila  ?  abrupta  ( Hall )  .  _ . 

7  arbuecala  (Hall) . - . . _ 

V  poneiniilija  (Hall) .,. 

?densft  (Hall)  ,..„.,- 

Nematopora  fonno*®  < Billings)  ^. 

lidcata  ( Billing) ..,_, 

V  1  ineoiv»ra  ( BiRingy ) ,  *  * 

jTiacropjra  ( Hall ) 

luinuta  (Hall )..„..-,..,  ,^ ^  „ . 

mripora  (Hall) , . 

Btriatopora  (BillingB)  .._.--_-__ 

iitrigf^m  (Billingsj) 

Orthoprira  mnaliculata  (  Hall ) , , 

granilinea  (Hall  and  RinipBon) 

nodosa  ( Hall  and  SinipBou ) 

ovatip<-^ra  {Hall)._..  ...._._ 

pttrallek  (Hall)-,.--.--- 

f«jg«larb  (Hall).--. - 

rhombileiu  (Hatl) 


-^.Atiooetf.; 


CJititoii. 
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ListJt  offtpeciejt — Continued. 
SILURIAN— Continued. 


AnticoKtl. 


Pach ydic-tya  alcyone  (Billings) 

bifurcata  (Hall) 

bifurcata-instabilis  Foerste 

ciuBBa  (Hall) 

emaciata  Foerste 

?  iamelica  Foerste 

obesa  Foerste 

turgida  Foerste 

Paleschara  ??  bilateralis  Hall 

concentrica  Hall  and  Simpson 

?dis8imilis  (Hall) 

?  incrassata  Hall 

incrustana  Hall 

?  maculata  Hall 

?offulaHall 

radiataHall 

?  tenuis  Hall  and  Simpson 

Phfienopora  constellata  Hall 

ensiformis  Hall 

cxcellens  (Billings) 

expansa  Hall  and  Whitfield 

explanata  Hall 

fimbriata  (James) 

lirata(Hall) 

magna  (Hall  and  Whitfield) 

multifida  (Hall) 

punctata  (Nicholson  and  Hinde). 

superba  (Billings) 

tenuis  (Hall) 

Phylloporina  angulata  (Hall) 

asperato-striata  (Hall) 

Polypora  albionensis  Spencer 

arta(Hall) 

compacta(Hall) 

compressa  (Hall) 

conferta  Hall 

endora  (Hall) 

idothea  (Hall) 

incepta  Hall 
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Clinton.  I  Nia^m. 
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Hold. 
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AMERICAN    FOSSIL   BRYOZOA. 

ListJi  ofitpecieM — Continued. 
SILURIAN— Continued. 


[BULL.  173. 


Polypora  lilaea  Hall 

obliqua  (Hall) 

paxillata  (Hall) 

punctostriata  (Hall) 

?  stricta  (Hall  and  Simpson)  ... 

tantula  (Hall) 

varia  (Hall) 

Ptilodictya  angusta  (Hall) 

expansa  Hall 

expanea-emarcescenfl  Foerste. 

gladiola  Billings 

nebulofia  (Hall) 

obliqua  Ringueberg 

8ul(3ita  Billings 

?  tenera  (Billings) 

whitfieldi  Foerate 

Ptiloporella  nervata  (Nicholson) 

Rhinopora  ?  tuberculosa  Hall 

?  tubulosa  Hall 

verrucosa  Hall 

Sceptropora  fustiforuiis  Ulrich 

SemicoHcinium  acmeum  ( Hall ) 

?clei8(Hall) 

coronis  ( Hall ) 

tenuicei«  ( Hall ) 

thyene  (Hall) 

Stictopora  ??  granatula  Hall 

??  obsoleta  Hall  and  Sinijjson. . 

??  papulosa  Hall 

Stictotry jm  orbipora  ( Hall ) 

punctipora  ( Hall) 

similis  ( Hall) 

Stomatopora  parva  Ringueberg 

recta  Ringueberg 

ThanmifK'UH  dichoUjmus  (Hall) 

fruticellus  Hall 

nysa  Hall 

variolatus  Hall 

Trematopora  halli  Ulrich 

??  punctata  Hall 


Anticofiti. 
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X 
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Clinton. 
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Niagara. 
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Held. 
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Lids  ofspecieti — Continued. 
SILURIAN— Continued. 


K)ra  ?  singularis  Hall 

V  spiculata  Miller 

??  Buperba  Billings 

tuberculosa  Hall 

whitfieldi  Ulrich 

ictya  eatonensis  Ulrich 

nervia  ( Hall) 

nervia-constricta  (Hall)  .. 

prsecureor  ( Hall ) 

quadrula  ( Hall ) 

adiciformis-conferta  Ulrich 


Anticofiti. 


Clinton. 


Niagara. 

X 
X 
X 
X 
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Lower 
Held. 


X 
X 
X 
X 


DEVONIAN. 


OrlRkany. 


sr.^' 


Hamilton. 


lema  altematum  (Hall) I       X 

divergens  Hall  and  Simpson 1 i       X 

ovatum  Hall  and  Simpson I i       X 

sulcatum  Hall  and  Simpson I 

triseriale  (Hall) I       X 

a  prolifera  Hall i 

ron  fusiforme  Nicholson  and  Etheridge,  Jun I 

stellatum  Nicholson  and  Etheridge,  Jun I 

ra  curvata  Hall  and  Simpson 

granistriata  (Hall)  

)ora  socialis  Nicholson 

ra  bistriata  (Hall) 

dentata  Ulrich 

lunata  (Rominger) 

pyriformis  ( Hall) 

»a  ?  geniculata  (Hall) 

intemodata  (Hall) 

multiseriata  (Hall) 

a  scidacea  Hall  and  Simpson 

ora  ??  imbricella  Hall 

??  hamiltonensis  Winchell 

??  microscopicus  Winchell 
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Lias  of  species — Continued. 
DEVONIAN— Continued. 


I 


Chcetetes  ??  ponderosus  Rominger 

??  tenuis  Hall 

Chilotrypa  camerata  (Hall) .; 

Clathropora  intertexta  Nicholson 

Clonopora  incurvaHall 

fasciculata  Hall  and  Simpson  . . . 

semireducta  Hall 

Ccelocaulia  ??  aculeolata  Hall . 

??hyaleHall 

?  irregularis  (Hall) 

Coscineila  cosciniformis  (Nicholson) 

elegantula  Hall  and  Simpson 

Coscinium  cribriforme  Prout 

striatum  Hall  and  Simpson 

striaturum  (Hall) 

Crisinella  scrobiculata  ( Hall ) 

Cyclotrypa  coUina  (Ulrich) 

commimis  (Ulrich) 

Cystodictya  angularis  (Hall  and  Simpson)  . 

bifurcata  ( Hall  and  Simpson ) . . 

erescens  (Hall) 

gilberti  (Meek) 

hamiltonensis  Ulrich 

incisurata  (Hall) 

?mverti8  (Hall) 

limata  (Hall  and  Simpson) 

linearis  (Hall) 

meeki  (Nicholson) 

ovata  (Hall  and  Simpson) 

ovatipora  (Hall) 

perarcta  (Hall) 

recta  (Hall  and  Simpson) 

rectilinea  (Hall  and  Simpson) . 

rigida(Hall) 

semistriata  (Hall) 

sinuosa  (Hall) 

subrigida  (Hall) 

sulcata  ( Winchell) 

trilineata  (Hall  and  Simpson)  . 
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Lisle  of  itpeeies^-Conthmed, 
DEVONIAN— Continued. 


Cystodictya  tomtdofla  (Hall) 

vennicula  ( Hall) 

Cyatopora  geniculata  Hall 

Dekayia  ?  devonica  ririch 

Dichotrypa  foliata  Ulrich 

Discotry  pa  ?  devonica  Ulrich 

£ridopora  ?  clivulata  (Hall) 

denticulata  ( Hall ) 

Eridotrypa  appressa  ( Ulrich ) 

?obIiqua  (Ulrich) 

Euspilopora  ?  barrisi  Ulrich 

lobata  (Hall  and  Simpson). 

palmipes  (Hall) 

serrata  Ulrich'. 

Favicella  inclusa  (Hall) 

teesellata  (Hall  and  Simpson). 
Fenestella  eequalis  Hall 

angustata  Hall 

arkonensis  Whiteaves 

assita  Hall 

biseriata  Hall 

clathrata  Hall  and  Simpson.. 

cultrata  Hall 

curvata  Hall 

corvijunctura  Hall 

depressa  Hall 

dilata  Prout 

dispandaHall 

emaciata  Hall 

?  erectipora  Hall 

ezimia  Winchell 

filitexta  Winchell 

maf^ifica  Nicholson 

marcida  Hall 

mai^inalis  Nicholson 

TnexilisHall 

nicholsoni  Whiteaves 

nodosa  Prout 

parallela  Hall 


Orlskany. 
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X 
X 


X 


X 


X 


X 

X 


Hamil- 
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Z/Wte  of  iffyecien — Continued. 
DKVONIAN— (bntinue<]. 


Oriskany. 


sm: 


Fenestella  peculiaris  Hall , 

perplexa  Hall 

planiramosa  Hall 

proceritas  Hall  and  Simpson 

proutana  Miller 

pulchella  Ulrich 

qiiadrangula  Hall 

serrata  Hall 

singularitaij  Hall 

einuosa  Hall 

spissa  Hall 

stellataHall 

tenellaHall 

tuberculata  Hall  and  Simpson 

variapora  Hall 

vera  Ulrich , 

verrucosa  Hall 

Fenestrapora  biperforata  Hall 

infraporosa  (Ulrich) , 

occidentalie  Ulrich 

Fi8tuliix)ra  acervulosa  Rominger , 

alternata(Hall) , 

astrica  Ulrich 

?  bullata  ( Hall  and  Simpson) 

colliculata  (Hall) , 

?  confusa  (Hall  and  Simpson) 

?con8tricta  (Hall) 

conulata  (Hall) 

cornuta  ( Hall  and  Simpson ) 

( ?Dichotrypa)  corrugata  Ulrich 

cultellata  (Hall) 

distensa  (Hall)  

eriensis  Rominger 

foliacea  (Hall) 

foordi  Ulrich 

geometric^  (Hall) 

granifera  ( Hall) 

??  helios  Rominger , 

?  hemispherica  ( Hall) 


Hamilton. 
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LisUt  of  xpenen — (V)ntinued. 
PF.VONIAN— Continued. 


ora  huronensis  ( Nicholson) 

incrassata  (Nicholson ) 

interaspera  Hall  and  Simpson. .. 

labiosa  Winchell 

?  lamellata  (Hall) 

longimacula  (Hall) 

monticulata  Ulrich 

Dormalis  Ulrich 

ovata  (Hall) 

?  permarginata  (Hall) 

?  pustnlosa  (Hall  and  Simpson)  . 

ramosa  (Hall  and  Simpson) 

romingeri  Nicholson  and  Foord  . 

saffordi  Winchell 

?  scrobiculata  (Hall) 

spinulifera  Rominger 

subcava  (Hall ) 

siibstellata  (Hall) 

subtrigona  (Hall  and  Simpson)  . 

sulcata  Rominger 

?  triangularis  (Hall) 

?  trifaria  Hall  and  Simpson 

?uinbilicata  (Hall) 

?  unilinea  Hall  and  Simpson 

utriculus  Rominger 

vesiculata  Hall  and  Simpson 

•ypa  paliformis  (Hall) 

llaalteraata  (Hall  and  Whitfield)... 

canadensis  (Nicholson) 

cirrhosa  Hall 

conferta  (Hall) 

filiformis  (Billings) 

magna  Hall 

ora  ulrichi  Claypole 

>^pa  biordo  Hall 

columellata  (Hall  and  Simpson) 

cribrosa  (Hall) 

favosa  (Hall) 

tenera  Ulrich 


Oriskanv. 


H^e^S:     HanilUoa 
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IAMs  of  species — Continued. 
DEVONIAN— Continued. 


Hemodia  humifusa  Hall 

Heterotrypa  ?  Imrrandei  ( Nicholson) 

?  moniliformis  (Nicholson) 

Intrapora  puteolata  Hall 

Isotrypa  conjunctiva  ( Hall) 

consimilis  Hall 

Leptotrypa  ?  quadrangularis  (Nicholson) 

Lichenotrypa  longispina  ( Hall) , 

Lioclema  confertiporum  ( Hall) , 

decipiens  (Hall) , 

densum  (Hall) , 

digitatum  (Hall) 

intercellatum  (Hall) , 

involvens  (Hall  and  Simpson) 

microporum  (Hall) 

minutissimum  (Nicholson) , 

minutum  ( Rominger) 

multaculeatum  (Hall) 

occidens  (Hall  and  Whitfield)  .... 

punctillatum  (Winchell) 

segregatum  (Hall) 

spheroideum  (Hall) , 

subtile  (Hall) 

Loculipora  circumstata  (Hall  and  Simpson) 

perforata  (Hall) 

Meekoi)ora  stellifera  (Rominger) , 

Monotrypa  ?  amplectens  Grabau 

Monotrypella  ?  unjiga  Whiteaves 

Monticulipora  ?  monticula  (White) 

?  winchelli  Ulrich 

Nemataxis  fibrosus  Hall 

?  simplex  Hall  and  Simpson 

Orthopora  bispinulata  ( Hall ) 

carinata  Hall  and  Simpson 

elongata  (Hall  and  Simpson) 

granifera  (Hall  and  Simpson) 

hexagona  (Hall  and  Simpson) . . . 

immersa  ( Hall  and  Simpson ) 

interplana  (Hall  and  Simpson)  ., 


OrUkany.     ^^»^^|"     HRmilton 
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ImIs  of  species — Ck>n tinned. 
DEVONIAN— Continued. 


ra  lineata  ( Hall  and  Simpson ) 

orbipora  (Hall) 

omata  (Hall  and  Simpson) 

polygona  ( Hall ) 

regularis  ( Hall) 

reticulata  (Hall  and  Simpson)  ... 

rhombifera  (Hall) 

scutulata  (Hall) 

subquadrata  (Hall) 

tortalinea  (Hall) 

transversa  (Hall) 

ira  ?  intercella  Hall 

?  pertenuis  Hall 

?  reticulata  Hall 

?  variacella  Hall 

ypa  compressa  Ulrich 

delicata  Ulrich 

x)ra  cristata  (Hall) 

3ra  aspera  Ulrich 

ypa  elegans  (Rominger) 

marginata  Whiteaves 

operculata  (Hall  and  Simpson) 

plana  (Hall) 

semilata  (Hall) 

stellata  (Hall) 

variapora  ( Hall) 

pora  carinata  ( Hall) 

nodata(Hall) 

sinuosa  (Hall) 

tenuistriata  (Hall) 

a  aculeata  (Hall) 

arkonensis  Miller 

aspectans  (Hall) 

blandida  Ulrich 

brevisulcata  (Hall) 

carinella  (Hall  and  Simpson) 

celaipora  (Hall) 

celsipora-minima  Hall 

celsipora-minor  Hall 

Bull.  173 7 


Oriskany. 


Held. 
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Hamilton. 
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I 

I  Oriskany. 


% 


II 


Polypora  erebrescens  (Hall) 

cylindracea  ( Hall) 

distans  ( Hall ) 

elongata  (Hall) 

fistulata  (Hall) 

flabelliformis  (Hall) 

granilinea  (Hall) 

hexagonalis  (Hall) 

hexagonalis-foraminulosa  ( Hall) 

intermedia  Prout ^ . . . 

Itevistriata  (Hall) 

largissima  ( Hall) 

latitruncata  (Hall) 

levinodata  (Hall) 

manitobensis  Whiteaves 

multiplex  (Hall) 

mutabilis  ( Hall ) 

nexa  (Hall) 

perangulata  (Hall) | 

porosa  ( Hall) 

propria  ( Hall ) j 

?  psyche  Billings X 

pulchella  Nicholson i 

quadrangularis  ( Hall) ^ ! 

rigida(Hall) ! 

robusta  ( Hall) 

rustica  (Hall  and  Simpson) 

separata  ( Hall  and  Simpson) 

shumardi  Prout 

striatoi)ora  (Hall) 

submutans  (Hall) 

tenella  Nicholson 

transversa  Ulrich 

Prismopora  dilatata  Hall 

lata  Hall  and  Simpson 

paucirama  Hall 

sparsipora  (Hall) 

triquetra  Hall 

Proboscina  ?  laxa  Whiteaves 


.^     L. 


I 
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Oriskauy. 


Ptilocella  parallela  ( Hall  and  Sim jwon ) 

Ptilodictya  gigantea  (Nicholson ) 

??  tarda  Billings X 

Ptilopora  infreqiienH  (Hall  and  Siuiitnon ) 

nodosa  (Hall) 

striata  Hall 

Ptiloporella  bifun»  (Ulrich) 

imequaliH  ( Hall  and  Simpson ) 

laticresoens  ( Hall  and  Simpson ) 

Ptiloporina  conica  (Hall  and-Simpeon ) 

disparilis  ( Hall  and  Simpson ) 

pinnata  ( Hall  and  SimpH)n ) 


X 
X 
X 
X 
X 
sinistralis  (Hall  and  SimpH<m) ' X 

!  I 


^^^d.     .I'ani"'*'". 
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X 


Reptaria  nodata  (Hall) ! ' X 

Btolonifera  Rolle ' i X 

Reteporidra  adnata  (Hall) i ' |       X 

cinctuta  (Hall) 1 !       X 

perundata  ( Hall) '       X 

Reteporina  coalescenH  ( Hall  and  Simjison) 

hamiltonensis  (Prout) 

perundulata  (Hall ) 

phillipsi  (Nicholson) 

prisca  ((toldfiiss?)  (Nicholson) 

rhombifera  ( Hall ) 

striata  (Hall) 

Rhombopora  lineinodis  ITlrich 

lineinodis-humilis  Ulrich 

subannulata  Ulrich 

Hulcifera  Ulrich 

Scalaripora  approximata  Ulrich 

canadensis  Whiteaves 

scalariformifl  Hall 

separata  Ulrich 

subconcava  Hall 

Selenopora  circincta  ( Hall ) 

complexa  ( Hall ) 

Semicoscinium  biimbricatmii  ( Hall ) 

biserrulatum  Hall 

davidsoni  (Nicholson) 
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X 

X 

X 

X 

X 
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X 
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X 

X, 
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Lists  of  species — Continued. 
DEVONIAN— Continued. 


OrUskany. 


^^g^'    iHamilton 


Semicoscinium  eriense  Prout 

exomatum  ( Hall) 

graniferum  (Hall) 

hindei  (Nicholson ) 

inflexum  (Hall ) 

intemiptum  (Hall) 

labiatum  (Hall) 

latijuncturum  (Hall) 

lunulatum  (Hall) 

mirabile  ( Nicholson) 

permarginatum  (Hall)  ... 

planidorsatum  I'lrich 

rhombicum  Ulrich 

rhomboideum  Prout 

semirotundum  (Hall) 

8ubtortile(Hall) 

tortum  (Hall) 

tuberculatum  (Prout) 

Semiopora  bistigmata  Hall 

Stictopora  ??  divergens  Hall  and  Simpson  . 

??  f ruticosa  Hall 

??  granifera  Hall 

??  incrassata  Hall 

7f  interstriata  Hall 

??  permarginata  Hall 

??  striata  Hall  and  Simi:)8on 

Stictoporina  claviformis  (Hall) 

plumea  (Hall  and  Simpson) . . 

scutulata  ( Hall ) 

Stomatopora  ??  moniliformis  Whiteaves. . . 
Streblotrypa  hamiltonensis  (Nicholson)  .. 

scutulata  (Hall) 

Strotopora  perminuta  Ulrich 

Tseniodictya  ?  rhomboidea  ( Hall ) 

Tseniopora  exigua  Nicholson 

occidentalis  Ulrich 

penniformis  Nicholson 

recubans  (Hall  and  Simpson), 
subcarinata  (Hall) 
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Lints  of  species — Continued. 
DEVONIAN— Continued. 


lacoB  multiramus  Hall 

nanus  Hall 

pauciramus  Hall 

atrypa  divaricata  ( Hall) 

ella  annulata  (Hall) 

arborea  (Hall) 

glomerata  (Hall) 

nodosa  (Hall  and  Simpson). 

perspinulata  (Hall) 

)pora  nana  Hall 

>a  acaulis  (Hall) 

acclivis  (Hall  and  Simpson) .. 

anonyma  ( Hall) 

?  elegantissima  (Hall) 

fastigata  (Hall) 

ficticia  (Hall  and  Simpson)... 

lata  (Hall) 

nana  (Hall  and  Simpson) 

pemodosa  (Hall) 

scalaris  (Hall) 

substriata  (Hall) 

tegulata(Hall) 


Oriskany. 


Upper 
Held. 


X 


Hamilton. 


X 
X 


X 
X 


X 
X 


X 

X 


X 
X 
X 
X 


X 


X 
X 
X 


X 
X 


MISSISSIPPIAN. 


Kl. 

Omge. 

St.  Lonls. 

Ch. 

Wav. 

Bur. 

Keo. 

War. 

8t.L. 

Ste.G. 

oclema  confluen8(Ulrich) 
rypa  peculiaris    (Romin- 

.... 

X 

X 
X 

ypa  fistulosa  Ulrich...... 

X 
X 

ramulosa  Ulrich 

Bolida  Ulrich 

X 

symmetrica  Ulrich 

X 

edes  communis  Ulrich 

X 

compactus  Ulrich. ... 

X 

difltans  TTlri<»h ....... 

X 

grandis  Ulrich ^ 

X 

intermedins  Ulrich . . 

X 
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AMERICAN    FOSSIL    BRYOZOA. 


[bull.  173. 


IasIs  of  ttpedes — Continued. 
MISSISSIPPIAN— Continued. 


KI. 

Wav. 

Oeage. 
Bur. 

Keo. 

War. 

;t.  Louis 
St.L. 

Sto.G, 

Ch. 

Archimedes  invaginatus  ITlrich 



X 

laxus  (Hall) 

X 

meekanuB  (Hall) 

X 

nesrlieens  Ulrich 

X 
X 

owenanus  (Hall)  .,.. 

perminimus  Ulrich  . . 

X 

proutanus  Ulrich 

1 

X 

BublaxuB  Ulrich 

X 

swallovanus  (Hall) .. 

X 

terebrifonnia  Ulrich  . 

.  _   . 

1 

X 

wortheni  (Hall) | 

X 

Bactropora  simplex  Ulrich 1 

j 

X 

Batostomella  abnipta  Ulrich | 

1 

V 

interstincta  Ulrich.. 

X 

nitidula  Ulrich 

1 

X 

spinulosa  Ulrich 

X 

Berenicea  ?  insueta  Dawson 

ChilotryjMi  hispida  Ulrich 

1 

X 

Coeloconus  granosus  Ulrich 

:l 

X 

rhombicus  Ulrich ' 

t 

X 

Coscinium  latum  Ulrich 

X 

Cyclopora  ex{>atiata  Ulrich 

X 

fimgia  Prout 

X 



X 
X 

Cycloporella  ?  perversa  Ulrich 

spinifera  Ulrich 

X 
X 

Cy8to<lictya  americana  Ulrich 

angusta  Ulrich 

X 

lineata  Ulrich 

X 

lineata-major  Ulrich 

X 
X 

lineata-aimcti-ludovi- 
ci  Ulrich 

nitida  Ulrich 

X 
X 
X 
X 
X 

ocellata  Ulrich 

puKtulosa  Ulrich 

simulaus  Ulrich 

X 
X 

zicrzaer  Ulrich 

Dichotrypa  elegans  Ulrich 

X 
X 
X 

expatiata  Ulrich .    

flalxjlluui  (Rominger) 
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Lists  of  species — Continued. 
MISSISSIPPIAN-<k)ntmued. 


Ki. 

0«M«re. 

St.  Louis. 

ch. 

Wav. 

Bur. 

Keo. 

War. 

St.L. 

Ste.  a. 

rna  intennedia  Ulrich 

X 
X 

Ivroides  Ulrich 

raria  bifurcata  Ulrich 

V 

ra  macroetoma  Ulrich 

X 

punctiiera  Ulrich 

Y 

)pora  grandis  Meek  and 
Worthen       

X 
X 

quinqueradiata  Ul- 
ricl  1    

radiata  Meek  and 
Worthen 

X 

sexradiata     Meek 
and  Worthen 

X 

la  albida  Hall      

X 
X 

ar>erta  Hall         

banyana  Prout 

X 

buriingtonensia  Ulrich. 
cavernosa  Ulrich 

.... 

X 
X 

X 

cestriensis  Ulrich 

y 

cingulata  Ulrich 

X 
X 

compressa  Ulrich 

delicata  Meek 

X 

elevatipora  Ulrich 



y 

exigua  Ulrich 



X 

filistriata  Ulrich 

X 

foliata  Ulrich 

X 

funicula  Ulrich 

X 

herrickana  Ulrich . 

X 

limitaris  Ulrich 

X 

lodiensis  Meek 

X 
X 

meekana  Ulrich 

miiltispinoBa  Ulrich 

X 
X 
X 
X 

nododorsalis  Ulrich 

regalis  Ulrich ... 

reffftlis-macra  Ulrich 

richfieldensis  Ulrich 

^ 

nidis  Ulrich 

X 
X 

X 
X 

serratula  Ulrich 

X 

y 

flubflexuosa  Ulrich 

X 

tenax  Ulrich 

i     X 

X 

X 
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[bull.  ITS. 


IaM*  oftpedes — Continued. 
MISSISSIPPIAN—Continued. 


KI. 

Oaage. 

St.  Louis. 

Wav. 

Bur. 

Keo. 

War.  .  St.L. 

Ste.G. 

Fenestella  triserialis  Ulrich 

X 

; 

FeneFitralia  compacta  Ulrich 

X 

Rancti-ludovici  Prout  . 

X 

X 

FiBtulipora  asteria  ( Prout) 

X 
X 

compressa  Rominger. . 

excellent  Ulrich 

i 

X 

prolifica  Ulrich 

X 

spei^nensis  Rominger 

X 

?  tuberculata  Prout . . . 

X 

1 

Glvptopora  elegans  (Prout) 

X 

keyseriingi  (Prout)  .. 

X 

michelinia  (Prout) 

X 
X 

1 

plumosa  (Prout) 

\ 

punctipora  Ulrich 

X 

sagenella  (Prout) 

X 

X 

X 
X 

sagenella  -  calic  u  1  o  sa 
Ulrich 

sagenella-Iata  Ulrich  . 

Heliotrypa  bifolia  Ulrich 

X 

Hemitrypa  aspera  Ulrich 

X 
X 
X 
X 

nodosa  Ulrich 

pateriformifl  Ulrich i  -   _ 

perstriata  Ulrich 

1 

plumosa  (Prout) 

X 
X 

proutana  Ulrich 

X 
X 

X 

proutana-nodulosa  Ul- 
rich   

proutana- verm  i  f  e  ra 
Ulrich 

X 
X 

Intrapora  baaalis  (Ulrich) 

undulata  (Ulrich) 

X 

liiocle.ina  ?  araneum  Ulrich 

X 

frklifLt'iiTn  TTlrio-h 

X 
X 
X 

gracillimum  Ulrich 

X 

X 
X 

X 

X 

X 

punctatum  (Hall) 

X 

subglobosum  Ulrich 

X 
X 

wachsmuthi  Ulrich 

Lyropora  divergens  Ulrich 

i      1 

X* 

ovalis  Ulrich 

! 

"  1"    1 

X 

quincunciaiis  (Hall)  ... 

::::::L:::i:::::: 

X 
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lAtis  of  gpecies — Continued. 
MISSIS8IPPIAN— Continued. 


Ki. 

0«age. 

St.  Louis. 

Ch. 

Wav. 

Bur. 

Keo. 

War. 

St.L. 

Ste.G. 

ranosculum  Ulrich 

V 

retrorea    (Meek    and 
Worthen) 

X 

subqiiadranfl  ( Hall ) 

X 

subquad  rans-l yra 
(Hall) 

X 

ra  ?  aperta  Ulrich 

X 

approximata  Ulrich  . . 

X 

clausa  (Ulrich) 

V 

eximia  Ulrich 

X  . 

X 

3ra  megaetoma  (Ulrich). 

X 

X 

X 

pinnata  ( Ulrich ) 

trifolia  (Rominger)  . 
DTs.  conf erta  Ulrich ... 

X 
X 

curvat&  Ulrich  ..... 

.... 

X 

flexuosa  Ulrich 

X 

.  .  a  .  .  . 

intermedia  Ulrich 

X 
X 
X 

minor  Ulrich ... 

simulatrix  Ulrich 

striata  Ulrich 

X 

Bubangulata  Ulrich . . 

X 
X 
X 
X 

tenniramosa  Ulrich. . 

vinei  Ulrich 

X 
X 

youngi  Ulrich 

approximata  Ulrich 

X 

biseriata  Ulrich 

X 

burlingtonensis  Ulrich . . 

X 

ceetriensis  Ulrich 

X 

complanata  Ulrich 

X 

corticoea  Ulrich 

V 

?  gracilis  Prout 

X 
X 

hfllliftna  ProTlt 

X 

impressa  Ulrich 

X 

maccoyana  Ulrich 

X 
X 
X 
X 

radialis  Ulrich 

X 

retrorsa  Ulrich 

simulatrix  Ulrich 

snininodata  Ulrich 

X 

spinulifera  Ulrich 

X 
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AMERICAN   FOSSIL   BRTOZOA. 


[BULL.  17». 


LigU  offtpecies — (continued. 
MISSISSIPPIAN— Continued. 


Kl. 

OM«e. 

St.  Louis 

Wav. 

Bur. 

Keo. 

War. 

St.  L. 

sto.  (;. 

Ch. 

Polypora  tuberculata  Prout 

X 

varsoviensis  Prout 

X 

PrismoDora  semilata  Ulrich 

X 

Proutella  discoidea  {Prout) 

X 
X 
X 
X 

Ptilopora  acuta  Ulrich 

X 

cvlindracea  Ulrich 

paupera  Ulrich .. 

X 

' 

prouti  Hall 

X 

valida  Ulrich 

X 

Reteporina  flexuosa  (Ulrich) 

X 

Rhombopora  angustata  Ulrich 

X 

armata  Ulrich 

X 

?  asperula  Ulrich 

X 
X 

attenuata  Ulrich  . . . 

decipiens  Ulrich 

X 

dichotoma  Ulrich  . . 

X 

X 
X 

elecantula  Ulrich 

exifirua  Ulrich 

X 
X 

firracilis  Ulrich 

incrafisata  Ulrich 

X 

X 

minor  Ulrich  ... 

X 

ohioensis  Ulrich 

X 

persimilis  Ulrich 

X 

pulchella Ulrich  ... 

X 

simulatrix  Ulrich  . . 

X 

?  spiralis  Ulrich 

X 

tabulata  Ulrich 

X 

tenuirama  Ulrich 

X 

transversalis  Ulrich . 

X 
X 

■ 

varians  Ulrich 

wortheni  Ulrich 

X 

Septopora  biserialis-nervata  Ulrich 
cestriensis  Prout 

X 

X 

decipieiw  Ulrich 

X 

rectistyla  (Whitfield) . . 

X 

robuflta-intermedia  Ul- 
rich   

V 

subquadrans  Ulrich 

X 

Sphragiopora  parasitica  Ulrich . . . 

X 
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Ligts  of  species — Continued. 
MISSISSIPPIAN— Continued. 


Ki. 

088^. 

St  T^uiR. 

Ch. 

Wav. 

Bur. 

Keo. 

War. 

St  L.  'ste.G. 

1 

I  americana  Ulrich 

X 

americana-varsoviensis 
Ulrich 

X 

angularis  Ulrich 

X 

cestriengis  Ulrich 

X 

emaciata  Ulrich 

X 
X 
X 

intermittens  Ulrich 

meekana  Ulrich 

X 

montiiera  Ulrich 

X 

ramosa  Ulrich 

X 

radis  Ulrich 

X 

tuberculata  (Prout) 

X 

X 

V 

ypsL  amplexa  Ulrich 

X 
X 

( ?  lioclema)  dentic- 
ulata  Ulrich 

1 

distincta  Ulrich 

X 

hertzeri  Ulrich 

X 
X 
X 

X 
X 

major  Ulrich 

1 

multiporata  Ulrich  . . 

1 

nickleed  Ulrich 

X 

obliqua  Ulrich 

X 

radialis  Ulrich 

X 

1 

regularis  Ulrich 

X 
X 

1 

striata  Ulrich 

subspinosa  Ulrich . . . 

X 

a  dermata  Ulrich - 

X 
X 
X 
X 

foveolata  Ulrich 

tya  cingulata  Ulrich 

f  rondoea  Ulrich 

interpolata  Ulrich  . . 

X 

ramuloea  Ulrich 

X 

ramuloaa-bu  rl  i  n  g- 
tonensis  Ulrich 

X 

subrecta  Ulrich 



X 

!us  divaricans  Ulrich 

X 

furcillatus  Ulrich 

y 

ramulosus  Ulrich 

X 

sculptilis  Ulrich 

X 
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Lifts  of  iti*ecii'i* — Continue*!. 
MJ88ISHIFPIAN— C^>ntijiuetL 


■Ml 


m\ 


KU 

0-we. 

St. 

Wnv. 

Bur. 

Keo. 

Wftf ,    1  s 

1 

Tr&tuatojM'^ra  '?  Y  funcHi^na  Miller^ 

X 
X 

X 

??fmgiliHWmehelL 

??  vt!fiinulo8a  Wiii- 
rhell 

X 

WorthenofKini  ispattihiUi  (Prout)  . 

X 

spiiiosft  Ulrit^h 

X 

CAEBONIFEEOITR 


Acanlhoc^ladk  fniticoea  ITlrich  , , . , , 

ChaJnociictyon  laxum  Foerste  .,.,., 

laxuiii-itiinor  ITlrinh- 

Coa(^  i  jj  i  uti  1  d  J  crt  y titiJ  in  ( Meek )  ..-.., 

CysUdietya  i;Ar>w»nam  (Meek) . 

?  (umcentnca  (Prout)  _ 

Diplopiimria  bbenalia  Ulncb 

FenesteMa  eonmcli  Ulrich _ 

oarticata  Pnitit . 

delicatula  Ulridi  _ _ 

iniequalis  IHrieh  _ , 

hitennetlia  Front 

limbata  Foerste  . . 

lyelH  Bttwsfm  . , 

HiimirA  Ulrich  , .  * 

incxiesta  Ulrieh  ,.,*^._._ 
Tiurwaodiana  Pixjut  ,,*_., 

perielegaiiH  Meek  , 

perminuta  Ulrich 

popeai la  Prout . . . . . , 

reniuta  Foerate , . . .  „ 

sevilletiflis  Ulrich  _,,„,, 

«humardi  Protit , . 

ptibretjforrak  Prout „ 

tritul>yn?ulata  Prout . , . . , 

vflriabilie  Prout .... 

w  ortheni  Ubrieh 


./v< 
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Lists  of  species — Ck>Dtinued. 
CARBONIFEROUS— Continued. 


&  carbonaria  Ulrich 

nodulifera  Meek 

ra  bellula  Ulrich 

nereidis  (White) 

trilineata  (Meek) 

whitii  Foerste 

;ra8Ba  Ul  rich 

listincta  Ulrich 

nexicana  Prout 

lodocarinata  THrich 

ipinulifera  Ulrich 

{tragula  White 

nibmaiiginata  Meek 

¥hitei  Ulrich 

^hitei-insculpta  Ulrich 

a  minima  Ulrich 

?  seirata  Meek 

triangulata  (White) 

>ra  crassa  Ulrich 

exilis  (Dawson) 

lepidodendroides  Meek. . 

moltipora  Foerste 

nicklesi  Ulrich 

biserialis  (Swallow) 

biserialis-gracilis  (Meek) 

biserialis-nervata  Ulrich 

delicatula  Ulrich 

pinnata  Ulrich 

robusta  Ulrich , 

carbonaria  (Worthen) , 

carbonariarconferta  Ulrich  . 
carbonaria-maculoea  Ulrich  . 

ohioensis  Foerste 

?  signata  IHrich 

pa  prisca  (Gabb  and  Horn) . 

18  octonarius  Ulrich 

sevillensis  Ulrich 


Coal 
Measures. 


X 
X 
X 


X 
X 
X 
X 


X 
X 


X 
X 
X 
X 
X 
X 
X 


X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 


X 
X 


Permian. 
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AMERICAN    FOSSIL    BRYOZOA. 
TABLES    OF    GENERA    AND    SPECIES. 


These  tables  show  the  number  of  species  of  the  various  i 
ent  in  the  different  geologic  formations.     The  tables  of 
and  Cincinnati  periods  show  also  the  number  of  species 
two  or  more  of  the  divisions  and  those  restricted  to  one  di 


TRENTON. 


1 

OQ 

1 

PI 

Otenootomata. 

Ascodictyonidae: 

Vinella 

1 

Cyclostomata. 

Diastoporidse: 

Stomatopora 

1 
1 

2 

1 

Proboflcina 

Berenicea. 

1 

Diastoporina 

1 

1 

Idmoneidse: 

Protocrisina 

F^ntalophoridse: 

Mitoclema 

1 

1 

1 

Diploclema 

1 

Phaceloporidse: 

Pbacelopora 

1 

Ceramoporidse: 

Ceramoporella 

1 

Crepipora 

1 

1 

1 
1 

Cccloclema 

Anolotichia  

1 

Ceramophylla 

1 

Bytbotrypa 

1 

Scenellopora 

1 

Spatiopora 

2 

I 
3 
3 
4 

1 

1 

1 

3 

1 
2 
3 

Trepostomata. 

Monticuliporidse ; 

Monticulipora 

1 

Atactoporella 

Honiotrypjella 

Homotrypa 

3 

1 
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TalAea  of  genera  and  species — Ck>ntmued. 
TRENTON— Ck>ntinued. 


Ill 


CO      « 

M 

1 

1 

r  -  . 

1 

►MATA — Continued. 

wridse: 

x)ra* 

3 

1 

8 
2 
6 

1 

1 
1 

13 

opora 

1 

3 

rvDa 

2 

8 

/r*"  -------------- 

loridse: 

Bxopora 

1 

pidfie: 

rella 

1 

4 

1 

2 



6 

brvua  --. 

2 

4 

llid»: 

pora 

2 

trvBa .  - 

5 

2 

1 

5 

lidse: 
sllaria 

2 

)ora 

1 

Isonella 

2 

...... 

1 

3 

7 

3 

)rid«: 
itopora. . : 

I 

1 

2 
2 

1 

5 

/>ma    

2 

1 

13 

[)hra&rma 

1 

3 

atotrvDa 

1 

1 

trvDa 

1 

4 
3 

1 

5 

1 

1 
2 
3 
7 

5 

WM.j^jmm     ............. 

Tvpa 

3 

>ora 

2 

1 

1 

3 

1 

3 

1 

10 

irPTOffTOMATA. 

inidae: 

)porina 

8 

otrvDa 

1 

idfie: 

oetylus 

1 

2 

1 
I 
2 

3 

ora 

5 

oclema 

5 

topora 

7 

'One  species  Stones  River  and  Trenton. 
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Tables  of  genera  and  species — Continued. 
TRENTON— Continued. 


X 

|1| 

M 

III 

1 

III 

0^ 

5^ 

1 

CRYPToeroMATA— Continued. 
Ptilodictyonidw: 

Fj?4»hRropo'^ 

4 

1 

2 

2 

1 
1 

2 

1 

4 

1 
6 

9 

Phsenopora 

1 

Arthropora 

1 
1 

1 
2 

3 

Stictoporellidie: 

Stictoporella 

3 
2 

7 



8 

Stictopora 

3 

Rhinidictyonidae: 

Rhinidictya 

1 

3 

1 

1 

16 

Eurydictya 

2 

Pachydictya 

3 

1 

2 

1 
1 

11 

Phyllodictya 

2 

Trigonodictya 

1 

Total 

41 

11 

59 

12 

93 

8 

1 

226 

CINCINNATI. 


1 

ll 

i 

»<  fl  2 

1 

Utica,  Lor- 
raine, Rich- 
mond. 

X! 

3 

Ctbnobtomata. 
Rhopalonariidae : 

Rhopalonaria 

1 

1 

Aecodictyonidpe : 

Vinella 

1 

1 

Cyclostomata. 
Diaetoporidse: 

Stomatopora 

1 
1 
1 

1 

2 

1 

1 

2 

5 

Proboscina 

3 

Berenicea 

2 

Idmoneidee: 

Protocrisina ......... 

1 

3 

1 

1 

Ceramoporida;: 

Ceramoporella ., 

1 

2 

1 

2 

1 

1 

1 

7 

Crepipora .......... 

5 

Chiloporella 

' 



I 
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Tables  of  genera  and  species — Continued. 
CINCINNATI— Continued. 


113 


roMATA — Continued, 
oridse — Continued. 

Klema 

lotichia 

lotrypa 

iopora 

"REPoerroMATA. 
[iporidffi: 

ticulipora 

toporella 

nopora 

lotrypella 

lotrypa 

opora 

dopora 

>trypa 

)porid8e: 

>lexopora 

otrypella 

otrypa 

ypidse: 

jrotrypa 

iyella 

iyia 

5opora 

otrypa 

topora 

lellidse: 

iopora 

otrypa  ...-. 

lema 

Lemella 

kriidse: 

itellaria 

loleonella 

poridse: 

fltoma 

liphragma 

BuU.  173 8 


§3 


^fl 


i 


III 


8 
7 
2 
2 

5 

1 
3 

1 

8 
4 

1 

9 
3 
5 
4 
10 
2 

7 
1 
1 
5 

7 
2 

5 
2 
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Tables  of  genera  and  species — Continaed. 
CINCINNATI— Continued. 


1 

"§2 

si 

1 

iil 

1 

Trepobtomata— Continued. 

Trematoporidse — Continued. 
Monotrypa 

1 

2 

1 

1 
3 

3 

DiDlotrvTMi 

1 

1 
10 

.■^a^ivfva  J  ^fm».  ............. 

Calloporidse: 

Callopora 

4 

5 

! 

Calloporella 

3 

Cryptootomata. 

Phylloporinidie: 

Phylloporina . 

1 

1 

2 

Feneetellidae: 

Feneetella 

1 

1 

Arthro8tylid»: 

Arthrostylus 

2 

2 

3 

Heloi>ora 

3 

1 
1 

6 

Arthroclema 

1 

Sceptropora. .. 

1 

Ptilodictyonida?: 

Ptilodictya 

6 

Escharopora 

I 

4 

5 

Phfienopora 

1 

1 

Arthropora 

1 

1 

2 

Graptodictya , 

1 

1 

Stictoporellidae: 

Stictoporella 

1 



1 

Ptilotrvpa 

1 

1 
2 
6 
2 

1 

1 

Rhinidictyonidfe: 

Rhinidictya. ., 

1 

...... 

2 

Eurydictya 

2 

Pachydictya 

6 

Dicranop>ora 

1 

1 

4 

Goniotrypa 

1 

Chilostomata. 

Palescharidae: 

Paleschara 

1 

1 

Total 

40 

4 

60  j       12 

83 

i3i«ifeec 

4 

1 

203 
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(inura  mith  number  of  nicies  present  in  Paleozoic /{/nnaiiorut. 


Ow3 

ovician. 

Silurian.          Devonian. 

MiiBU«J|jpi*tJ.     CurborL 

ii 

H 

< 

C 

?i 

i\& 

n 

^U 

s 

4 
di 

d 

i 

CTEN08T0MATA. 

Rhopalonariidee: 

Rhopalonaria 

1 

i 

1 

AflcodictyonidsK: 

Ascodictyon 

!      i      1 

2 

1 
1 

2 

Vinella 

1     1 

'    4 

1 
1 
1 

1 

6 
3 
2 

1 
? 

1 

3 

Cyclostomata. 
Diastoporidee: 

St/iTTintOporft 

8 

Proboecina 

1 

1 

5 

Bcrenlcea 

2 

1"" 

1 

' 

(> 

DiaMop>orina 



1 

1 

Hederella 

••|--,       - 

1 

6 

1 
2 

!     i 

6 

Hemodia 

*"*T"" 

1        • 

1 

1 

Reptaria 

1 

2 

Idmoneidse: 

Crifilnella 

1 

1 

Protocrlsina 

1 
2 

1 

T 

Entalophoridse: 

Mitoclema 

1 

2 

Clonoix)ra 

2 

1 

1 

3 
2 
1 

Diploclema 

1 

1 

1 

1 

Cvstopora 

1 

Phaceloporidae: 

Phacelopora 

1 

1 

Ceramoporidse: 

Ceramopora 

1 

6 

3 

10 

Ceramoporella 

2 
4 

7 
6 

1 
3 

1 

9 

Crepipora 

8 

Chlloporella 

1 

CkBloclema 

1 

1 

1 

4 

Anolotlchia 

1 

1 

2 

Coramophvlla 

1 
1 
1 
3 

1 

' 

1 

Bythotrypa 

1 

i 

2 

Scenellopora 

■        1        1 

1 

Spatiopora 

7 

1        '        1 

10 

Fistuliporidse: 

Fistulipora   

4 

6 

9 

43 

2 
2 

7 

3 

2 

1 

2 

62 

Cyclotrypa 

! 

" 

2 

Eridopora 

1 

1 

' 

4 

Pinacotrypa 

j 

7 

ChUotr>'pa 

2 ....;  X 

1 

8 

Strotopora 

1 
1 

1 
3 
1 
2 
2 

2 

1 

8 

Mcekopora 

.............. 

1 

3 

6 

LIchenotrypa 

■"■•|**"l"" 

' 

1 

Buskqpora 

1        • 

1 

1 

4 

Glossotrypa 

1  - 

T 

Sclenopora 

....,...|.... 

2 

Favitella 

' 

1 

2 

Ccelocaulis 

•■"T"" 

2 

1 

3 

Botrylloporidffi: 

Botryllopora 

' 

1 

1 

Di 
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Genera  with  number  of  species  present  in  Paleozoic  formations — Continued. 


OitlnyJcUn. 

Silurian. 

I*PVonUiftH 

Mtolimlpphtu. 

Cftrtioii. 

1, 

i 

^ 

c 

4 

^■ 

5,s 

S     «     j 

g 

^ 
C 

s 

I 

.   Tbxpootomata. 

MonticuUporidae: 

Monticalipora 

6 
4 

8 
•7 
2 
2 
5 
1 
3 
1 

8 
4 

2 

16 

Atactoporella 

11 

Peronopora , 

2 

Homotrypella 

6 
11 
18 
8 
8 

1 

8 

Homotrypa 

.... 

1 

18 

Praaopora 

14 

Aspidopora 1  - 

.... 

2 

1 

8 

Meflotrypa 

1 

10 

Amplexoporidse: 

Amplexopora 

8 

Monotrypella 

1 

8 

1 
2 

1 

2 

9 

2 

1 

9 
8 

: 

10 
2 

2 

Heterotrypldae: 

Heterotiypa 

11 

Dekayella 

6 

9 

Bekayia 

1 

6 

Petlgopom 

4 

LeDtotrvDa 

4 

1 

1 

16 

Atactopora 

2 

Bato0tomellid«: 

Batostomella 

2 

1 

1 

3 

a 

BvthoDora 

2 

7 

10 

CallotrvDa 

7 

2 

1 

1 
4 
2 

10 

Tremat^lla ,  r 

fy 

5 

1 

1 

1 

10 

Stenopora 

2 
2 
8 

4 
2 

1 

17 

4 

liioclcTTia ,-,.,,,-., 

1 
5 

7 

4 

8 

15 

29 
6 

9 
1 

Lioclemella 

1 

1 

Con8tellarild8B: 

Constellaria 

2 

1 
3 

Stellipora 

Nicholflonella 

2 

5 

IdiotTYBA       ---.. 

1 

1 

1 

Trematoporidse: 

Trematopora 

5 

13 

3 

1 
5 
3 

10 

5 

j 

10 

l^tOPt^TTlA-             -    

5 
2 

1 

i 

18 

TTpml-nhnurma 

1 

....!.... 

5 

Stromatotrypa 

....L... 

1 
15 

4 

3 

1 

10 

1 

6 

1 

1 

1 

Calloporidee: 

CallopoTa 

.... 

1 

1 

1 

1 

28 

nallonorella 

3  ' 

1 

1 

s 

CBYPTOflTOMATA. 

Fhylloporlnldse: 

3 

8 

1 

j 
2  ' 

1 
.... 

1 
2 

• 

1 

i 

15 

Drymotr\'i)a 

1 

....'.... 

1 

! 

.... 

.... 

,.,. 

4 
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Gfnera  with  number  of  fpedes  jyresent  in  Paleozoic  formationg — Continued. 


CitYPToeTOMATA— Cont'd.  ! 

Fenestellidse: 

Fenestella 

Semicoflcinium 

Fenestrapora 

I«>tr3rpa 

Loculipora 

Unltrypa 

HemitrsHM 

Helloopora 

Archimedcfi 

Polypora 

liyropora 

Fenestralia 

Thamnlacus 

Phyllopora 

Reteporidra 

Reteporina 

Ptiloporella 

Ptilopoiina 

\  eanthocladiidse: 

Pinnatopora 

Acanthocladia 

Septopora 

Ptilopora 

Ichthyorachis 

Diploporaria 

Sphragioporidie: 

Sphragiopora 

Aithrortylidfe: 

Arthrartylus 

Helopora 

Arthroclema 

Sceptfopora 

Nematopora 

Rhabdomesontidse: 

Rhombopora 

Rhabdomeaon 

Coeloconiui 

Bactropora 

Ortbopora 

Acanthoclema 

Nemataxis 

Tropidopora 

Streblotrypa 

Chainodictyonlds: 

Cbainodictyon 

Ptilodictyonldse: 

PUlodictya 

Bsch^ropora 

Clathropora 

Phsnopora 


SUoilflji. 


Devonian. 


10 


MinisBippian. 


i4 


28  '.. 
17  L 

3  '.. 


6 


23 


Carbon. 


17 


3  I    1  j  12 

8  I  4  I  6 
ll....  fi 
...|  2  1.... 
2  '....      2 

'        I 


i 


5« 
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Genera  toUh  number  of  gpedea  present  in  PaUoxoic  forrnathM — Continued. 


Ordovician. 

Silurian 

Devonian. 

Mi88i8sippian. 

Carbon. 

r 

ft 

3 

1  4 

d 

^     O 

i\'. 

i 

1 

GO        O 

Ptllodlctyonldw— Cont'd. 
ArthroDora         

5 

Oraniodictva 

1 

Stictoporina 

3 

' 

8 

Stictoporellidse: 

StictoDorella       

8 

9 

Ptllotrypa     

1 

Intrapora 

1 
2 

3 

CkMclnella 

' 

2 

TsBnlodictva 

■ 

5 

7 

Stictopora 

1 

3 

1 

4 

Heliotrypa 

1 

1 

Rhinidlctyonldae: 

RhinidictYa 

1 

16  1    5 

19 

Eurydictya 

2 
11 
2 

2 
6 

. 

4 

Pachydlctya 

2        7 

?fi 

Phyllodictva 

? 

BQ8DiloTX)ra   

4 

4 

Dicranopora 

Vl'T 

1 

5 

Goniotrvpa 

1 

1 

Trigonodlctva 

1 

1 

? 

Cystodlctyonidtt: 

Cystodictya 

8 

17 
1 
2 
5 

8 

2 
5 

2    

8fi 

Dichotrypa 

'    1 

fi 

Ck)ecinliiin 

1    1 

1 

1 

1 

.... 

h 

Taenlopora 

••'T'"!"" 

ji 

Thamnotrvpa 

1 

1 

1 

Semiopora.  - 

1 

1 
1 
4 
5 

1 

Ptilocella 

1 

1 

Acrogenia 

: 

1 

Prismopora 

1 

1 

9 

Scalaripora 

.... 

h 

Glyptopora 

1    ■    • 

2 
3 

6 

8 

Phractopora 

1 

1 
1 

4 

Ceramella 

1 

1 

Bvactinoptora 

1 

1            1 

4 

1 

2 
2 
1 

1 

4 

Actlnotrypidae: 

Actinotrypa 

— 

1 

Cycloporidae: 

Cyclopora 

1 

V 

Cycloporella 

1 

1 

2 

Pioutella.         .  .  . 

1 

Worthenopora 

1 

2 

Rhinoporidae: 

Rhinopom 

2 

1 

1 

4 

1 
3 

3 

3 

Diamesopora 

fx 

Lichenalla 

1 

Stictotrypti 

1 

8 

Chilostomata. 

Paleacharidce: 

PalefH:;hara 

1 

.... 

5 

4 

;! 

13 
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id 
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Genera  with  number  of  ttpecies  present  in  Paleozoic  formations — Continued. 
SUMMARY  OF  SPECIES  BY  FAMILIES. 


Ort 

OYician. 

Silurian. 

Devonian. 

Miffiiffiippian. 

Carbon. 

3"s 

1 

1 

10 

< 

6 

s 

A 

& 

s 

^j;^ 

6  i 

1 

CTSNOerOlfATA. 

ShoDAlonarfidffi 

1 

5 
29 

Ascodictvonids                    '            i 

1 

4 

2 
10 

Ctclobtomata. 
jvfiiirtopoiidin                      '  . . 

7 
1 
3 

1 
1 
2 

....         |---- 
1        1 

Idmoneldffi             

2 

Entalophoridff^ 

1 

? 

1 

8 

PhAOf^l  onori  dflp 

1 

i 

1 

I 

48 
105 

1 

87 
21 
48 
97 

Ceramoporide 14 

FlfituliDoridffi 

25 

.... 

1 

6       3 
9  j  10 

1 

1 

1 

5  !  65 

....     6 

3 

7 

2 

Botrvllonorids                               ' 

1 

2 

4 

4 

22 

TBEPoerroMATA. 
MonticniliiMridffi 

51 

9Q 

3 

2 

1 
1 

1 
5 

lil3 

10  i  ^ 

3 

1 

1 

HeterotrvDids 

1 

BatoHtomellidse 

7 

6 

80 

10 

9 

14 
9 
11 
13 

2 

1 

1 

" 

....1    3 

2       8 

8 

10 

5 

Coxistellaiiids 

16 

Trcfn  iitoi>orld£P 

fi 

I 

1 

1 

58 

Calloporidie ■... 

.... 

1 

1 
2 

1 

3       1 

18     37 

1 

26 

CRYPTOflTOMATA.            1 

PhylloporlnldaB 8 

Fenestellidie 

! 

19 

1     65 

....      3 

1 

85 
4 

.... 

43 
15 

15 

1 

31 
7 

1 

29 
12 

2 

20 

AcanthocIadiidiB ' 

1 

.....      42 

i^r)timfflor>orldflP                       ' 

1 

Arthnwtvlidfle 

20 

7 

8 

3 

4 

!     _ 

89 

Rhabdomesontids 

8    .... 

! 

7 

26 

.... 

23 

4 

10       6 

84 

ChainodictTonidse       

2 

2 

Ptflodlctvonidffi                            '  lit 

15 
2 

1R 

5 

14 

4       3  '         :    2  ,     3 

58 

Stictoporellldffi •    1 

Rhinldlctyonidae 1 

CvBtodictTonidse 

11 
32 

1        3 

6 

1 

2 

27 

3 

8 

1 

1 

4 

39 

62 

11 

18 

1 
6 

18 

2 

6 

86 

ArtlnotrvDids 

!     ' 

1 

OvdoporldflB 

i       1       ' 

■  1 

7 

R.hinoDOridfiB 

4 

9 
3 

j 

12 

CHIL08T0MATA.              j 

Pfl.l^hAridffi                    .     '  . 

1 

5 

4 

•■••['"" 

13 

__ 

_ 

SUMMARY  OF  SPECIES  BY  SUBORDERS. 


Otkmostomata 

1 
26 

36    ....      1 

1    

20     13 
19     21 

39  1  51 

3j    5 

82     90 

2 

...     9  1  78 

6 

2 

6 

8 

112 

3 
8 
35 

7 
10 
53 

2 

5 

55 

2 

IM 

116  jl22  ;....     5 
85     42     16     32 

...      3 

1     89 

1    101 

33 

164 

4 

281 

H48 

5 

760 

CHILOflTOMATA         

1    

208     16     88 

18 

Total , 

5 

227 

2 

126 

46 

70 

62 

2 

1,821 

_ 
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Families  vnth  number  of  genera  present  in  Paieozoic  formations. 


Ordovician. 

Silurian. 

Devonian. 

MiMiflBippian. 

Oarbon. 

si 

Chz. 

Tr. 

Cln. 

An.  CI. 

Ni. 

L.H. 

Or. 

U.H. 

Ha. 

Ki. 

_ 

08. 

8.L. 

Ch. 

CM. 

Per. 

H 

RhopAlonaiildf*^ ..... 

1 
1 

3 

1 

Aiioodictyonidffi 

1 

4 

1 
2 
1 
8 

1 
2 

! 

1 
4 

....I----. 

2 

Cyclobtomata. 
Diiuttoporidse .... 

1 

1 

1 
...J 

7 

Td  mnn  pi  dn^ 

1 
1 

1     ; 

1 

2 

EntiiloDlioridBB 

1 

2 

L... 

1           1 

4 

Phflx^filoDoridsB 

.:.j:.... ...:::: 

' 

1 

1 

1 
3 

1 
3 

1 

'  1 

10 

FlBluliporldse. . .  . 

....1        4 
1 

11 
1 

1 

....;    3 

2 

4 

1 

.... 

13 

BotryHoporidie 

1 

TREP08T0MATA. 
MontlpiillDoridflB 

7 
1 
2 
2 

3 
6 

1 

2 

8 
8 
6 
4 
2 
4 
2 

2 

2 

1 
1 
4 

1 
1 

1 

2 
7 

8 

AnmlexoDoridn 

1 

3 

4 

3 

6 

Batostomellidee 

1 

3 

....1        2 

4 

1 

2 

3 

8 

1 

9 

-Gonstel  lariidm 

1 

4 

TremfttoDoridffi 

1 
1 

1 

....|.   .   .. 

1 

7 

pAllonnHdm 

1 

1 
2 

...J 

2 

Cryptobtomata. 

Phylloporinldae 

Fenestellidse 

1 

9. 

7 

1 

12 

13 
2 

6 
2 

5      6 

3 
4 

2 

IS 

Acanthocladiidac . . . 

1 

......     , 

1 

2 

1 

ST>h  nurionoiidfv 

1 

4 

2 

3 

2 

RhabdomeBonti'lff'  . 

1 

4 

6 

.... 

4 

2 

8 

2 
1 



Ch&inodlctvonidffi 

Ptilodictvonidffi 

8 
2 
5 

2 

3  1    2 

2 

2 

1 

1 
2 
1 
11 

atictoDorellidsc           '      i 

? 

.... 

2 

1 

2 

Rhinidictyonidse 

CystodlctyonldsB  .... 

1 

5 

2 

2 

1 

1 

4 

.... 

6 

1 
4 

8 

2 

3 

14 

Actino^vnidse 

CvcloDoridffi 

1 

Rh1noT>oiid<R . 

8 

4 

1 

' 

Ohilobtomata. 
PaleficharidflB .... 

1 

1 

1 

1 

1 

i 

1 

"*T"'f""' 

' 

SUMMARY  OF  GENERA  BY  SUBORDERS. 


OrSNOffTOMATA 

1      r 
., 1 

-: '  16 

.! \  22 

.       3  '  16 

2 
11 
29 
18 

1 

1 
7 
11 
18 

1 

1 

18 
12 
36 

1 

s 

Cyclobtomata 

Tbepobtomata 

Cbyptostomata  . . . . 

Oh  I  liOBTOM  AT  A 

"e 

14 

4 
6 
13 

1 

1 

7 

2 

24 

.... 

8 
2 
24 

2 
3 
13 

4 
3 
16 

1 

2 

SS 

40 

86 

1 

■1 1 

Total 

.,      3     65 

61 

6 

19  1  38 

24 

1 

88 

68 

29 

18 

23 

15 

2 

168 
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GENERAIi  NOTES. 
VALUE  OF   BRYOZOA   IN    STRATIGRAPHIC   WORK. 

alue  of  the  bryozoa  in  stratigraphic  work  has  scarcely  yet 
J  be  appreciated.  In  American  Paleozoic  strata  they  are  pre- 
ly  the  fossils  to  be  relied  upon  in  correlation  work.  They  are 
ilways  abundant,  and  even  when  poorly  preserved  exteriorly 
dentified  by  microscopic  sections.  Crinoids  and  crustacea  are 
too  scarce;  moUusca,  abundant  in  some  formations,  are  almost 
f  in  others,  and  likely  to  be  poorly  preserved;  vertebrate  re- 
re  too  few,  and  usually  local  in  distribution.     The  brachiopods 

usually  abundant  in  all  Paleozoic  strata,  but  have  commonly 
it  a  range  vertically  to  be  trusty  guides  in  close  work, 
ise  to  the  unaided  eye  there  seems  little  variation  of  form 
the  bryozoa,  they  have  been  generally  neglected  by  collectors 
logists.  Early  writers  are  also  to  some  extent  responsible  for 
jlect,  for  they  failed  to  discriminate  the  different  species,  and 
few  names,  such  as  CKostetes  Vycoperdon^  Stenopora  fibrosa^  etc., 
)r  a  multitude  of  diverse  forms.  It  is  no  doubt  true,  and  this 
ler  cause  for  the  neglect  of  the  bryozoa,  that  their  discrimina- 
!S  require  good  powers  of  observation  and  careful,  often  tedious. 

Furthermore,  the  number  of  species  is  appalling.  Somewhat 
lan  1,300  species  have  been  described  from  American  Paleozoic 
ons,  yet  these  are  probably  but  a  half  or  a  third  of  the  distin- 
le  forms  present.  These  various  considerations  compel  greater 
)r  the  mastery  of  the  bryozoa  than  for  any  other  class.  The 
nation — at  least  the  first  determination — of  a  species  often,  and 
the  Trepostomata  nearly  always,  requires  the  preparation  of 
opic  sections,  a  tedious  operation  at  best.  However,  when  once 
«  has  been  thoroughly  worked  out,  it  can  generally  be  distin- 
i  externally  from  associated  forms  of  similar  appearance  by 
instant  differences,  which  often  seem  trifling,  and  yet  are  doubt- 
[norphological  importance. 

finning  only  has  been  made  in  the  work  of  determining  the  geo- 
sal  distribution  ot  species  and  genera  and  elucidating  the  many 
)  questions  regarding  the  migration  of  faunas  in  the  ancient  seas, 
rt;inction  or  evolution,  their  reapparition,  and.  like  phenomena. 

COLLECTION   AND    STUDY. 

adstone  formations  bryozoa — and  this  is  true  of  most  other  f os- 
sveU — are  practically  wanting,  but  there  is  scarcely  a  limestone 
ion,  especially  if  there  be  shale  alternations,  in  which  they  are 
mdant.  Generally  they  are  calcareous,  and  in  this  condition 
ily  sectioned  for  microscopic  study.  Sometimes,  however,  they 
nd  silicified.     Then  the  internal  structure  is  to  a  greater  or  less 
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extent  obliterated,  and  they  can  rarely  be  successfully  sectioned  for 
study.  Sometimes  their  substance  has  been  dissolved  away,  leaving  a 
perfect  mold  in  the  matrix.  A  gutta-percha  impression  will  then 
often  give  a  very  satisfactory  idea  of  the  exterior  of  the  original 
fossil. 

The  best  specimens  are  usually  obtained  from  the  shales  between  or 
just  above  or  below  limestone  layers.  The  smaller  forms  may  be  ob- 
tained free  by  carefully  washing  the  shales  and  picking  them  out  from 
the  debris.  Some  kinds  of  shales  or  clay  will  wash  away  better  if  first 
allowed  to  become  thoroughly  dry.  Others  do  better  if  allowed  to 
soak  in  water  for  a  longer  or  a  shorter  period  of  time. 

Often  the  surface  characters  are  obscured  by  the  clayey  matrix. 
This  may  be  removed  by  the  use  of  caustic  potash.  The  deliquescence 
of  small  pieces  of  this  substance,  which  needs  to  be  handled  gingerly 
with  unprotected  hands,  laid  upon  the  fossil  loosens  the  clay,  which  is 
then  easily  brushed  oflf.  Some  workers  accomplish  the  same  result  by 
placing  their  specimens  in  a  saturated  solution  of  Glauber's  salts,  which 
in  crystallizing  loosens  the  clay. 

MAKING   OP    SECTIONS. 

The  preparation  of  thin  sections  for  microscopic  examination  is 
indispensable  if  one  would  understand  the  bryozoa.  Directions  for 
making  sections  of  fossil  bryozoa,  more  particularly  the  Paleozoic,  are 
given  in  the  report  of  the  Geological  Survey  of  Illinois,  VIII,  1890, 
p.  292,  and  in  the  Geology  of  Minnesota,  lU,  1893,  p.  100,  and  with 
a  few  additional  notes  are  here  repeated.  Some  experience  and  con- 
siderable care  are  required  to  produce  satisfactory  sections.  In  the 
absence  of  a  lathe  or  machine  for  cutting  rock  sections,  the  following 
method  will  give  as  good  and,  with  experience,  even  better  results  than 
the  lathe. 

The  materials  required  are  (1)  a  piece  of  sandstone,  not  too  gritty, 
8  or  10  inches  wide,  18  or  20  inches  long,  and  of  sufficient  thickness  to 
insure  stability;  (2)  a  water  hone  1  inch  thick,  a  little  wider,  and  4  or  6 
inches  long;  (3)  a  block  of  wood  (walnut  is  the  best)  1  inch  thick,  2 
inches  wide,  and  4i  inches  long.  The  edges  of  the  upper  side  of  this 
block  should  be  rounded  to  fit  the  hand,  while  in  the  lower  side  a  shal- 
low excavation  1^^,^  by  3i  inches  is  made  to  fit  the  ordinarj^  glass  slip. 
The  excavation  must  be  so  made  that  the  central  portion  of  the  glass 
slip  will  bear  upon  the  block,  while  the  ends  may  have  a  little  play. 

The  procedure  for  sectioning  specimens  large  enough  to  be  handled 
without  difficulty  is  as  follows:  With  a  strong  pair  of  "wire  nip- 
pers" a  fragment  is  pinched  from  the  specimen  to  be  sectioned. 
This  fragment  is  rubbed  upon  the  sandstone  until  the  surface  is  per- 
fectly flat.  In  doing  this  the  greatest  care  must  be  exercised  to  retain 
or  obtain,  as  the  case  may  be,  the  desired  angle.     This  surface  is 
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hed  upon  the  hone,  and  the  fragment  is  ready  for  mounting.  A 
)f  Canada  balsam  is  placed  upon  the  center  of  a  glass  slip  of  the 
size,  which,  for  economy's  sake,  may  be  cut  from  ordinary  win- 
lass,  and  the  smoothed  face  of  the  fragment  upon  it.  The  slip 
V  heated  on  a  heating  stage  or  over  a  lamp  and  the  Canada  bal- 
Uowed  to  boil  for  a  certain  time,  the  length  of  which  must  be 
d  by  experience.  The  thickness  of  the  glass  and  the  amount  of 
ire  factors  to  be  considered,  but  in  general  it  may  be  stated  that 
I  slide  of  average  thickness  and  a  medium  amount  of  gum  the 
g  is  complete  when  the  edges  of  the  balsam  commence  to  turn 
I.     The  slip  is  then  laid  upon  a  horizontal  piece  of  wood  to  cool. 

it  is  cold  the  balsam  should  be  tested.  The  exact  hardness 
•ed  must  be  intermediate  between  brittleness  and  the  point  where 
[iger  nail  can  make  an  impression  upon  it.  If  too  soft,  the  slip 
be  carefully  reheated;  if  too  hard,  fi-esh  gum  and  reheating  may 
I,  but  it  is  better  to  remove  the  fragment,  clean  it  and  the  slide, 
amount.  If  of  the  proper  hardness,  the  slip  is  placed  in  the  exca- 
i  of  the  block,  which  has  been  dipped  into  water  to  secure  adhesion, 
he  superfluous  material  is  rubbed  away  upon  the  sandstone. 

nearly  thin  enough  the  slide  is  taken  out  of  the  block  and  fin- 
upon  the  hone.  As  the  glass  slip  has  become  scratched  and 
illy  unsightly  during  the  foregoing  process,  the  section  may  be 
erred  to  a  good  slip,  mounted,  and  covered  in  the  usual  way  for 
ment  preservation.  The  slide  should  be  carefully  labeled,  so 
t  can  always  be  known  from  which  particular  specimen  the  sec- 
'^as  made. 

cimens  too  small  to  be  worked  in  the  manner  above  described — 
r  example,  small  forms  of  Bythopora,  Rhombopora,  or  Streblo- 
— may  be  sectioned  in  the  following  way:  Place  a  little  balsam 
slip  and  heat  it,  but  only  enough  to  partially  harden  it.  Into 
leated  balsam  place  several  specimens  without  any  rubbing, 
cooling  rub  down  a  little  carefully;  reheat  cautiously,  and  with 
rp-pointed  instrument  turn  one  or  more  specimens  so  that  the 
hed  face  is  against  the  glass.  Now  cool  and  iiib  down  farther. 
I  cautiously  reheat,  and  turn  the  specimens  which  have  not  yet 
turned.  After  cooling  rub  again  until  the  sections  are  thin 
h  for  microscopic  examination,  and  finish  as  before. 
!se  sections  must  be  prepared  with  a  knowledge  of  certain  struc- 
features.  The  zoarium  of  most  bryozoa  is  composed  of  two 
,  an  inner,  in  which  the  zooecia  are  immature,  and  an  outer  or 
leral,  in  which  the  zooecia  are  in  the  mature  state,  and  accessory 
•es,  such  as  acanthopores  and  mesopores,  are  developed.  To 
ve  all  these  features  usually  three  sections  are  needed,  a  vertical, 

ramose  or  frondescent  forms,  a  longitudinal  parallel  with  the 
I  transverse,  which  cuts  across  the  axis,  and  a  tangential,  which  ^ 
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is  parallel  to  the  surface  and  close  enough  to  it  to  show  the 
developed  in  the  peripheral  region.  Of  bifoliate  forms  twc 
sections  are  needed,  one  close  to  the  surface  and  anothe 
middle  (mesotheca),  though  often  one  tangential  section  m; 
so  as  to  show  all  the  features. 

Care  must  be  taken  to  select  specimens  that  have  not  suj 
compression.  Sections  of  specimens  compressed  or  oth< 
torted  have  occasionally  given  rise  to  grave  errors,  as,  fc 
when  Waagen  and  Wentzel,  misled  by  sections  of  specin 
FistuliporidflB  with  the  axial  region  crushed,  believed  they 
evidence  of  the  development  of  zooecia  from  the  intermedi 
chymal  (vesicular)  tissue. 
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in  which  an  asterisk  (*)  precedes  the  name  of  the  author  are  of  special  importance  to  the 
bryoKoa.] 

1832. 

Amos.  Geological  Text-book  for  aiding  the  study  of  North 
aerican  Geology,  edition  2,  1832.  134  pp.  Paleontology,  22 
.,  6  pis. 

us  a  brief  deecription  of  Flustra  carbaseoidee,  n.  sp.  The  name  has  not 
;o  use. 

1840. 

;,  GterarcL  Organic  remains  discovered  in  the  strata  of  Tennes- 
>.     (Fifth  Geol.  Rep.  Tennessee,  1840,  pp.  45-76.) 

\  known  as  "  Trooet's  Catalogue.**  Two  species  of  bryozoa,  Escharia  ovato- 
i  reticulata,  are  in  the  list,  but  the  descriptions  are  so  inadequate  that  they 
rer  since  been  recognized. 

1842. 

ly,  Alcide  d'.  Voyage  dans  PAm^rique  M^ridionale.  Tome 
[.     Paris,  1842. 

i  work  Ceriopora  ramosa  and  Retepora  flexuosa  are  described  from  the  Car- 
us  of  Bolivia.  These  are  the  only  Paleozoic  bryozoa  made  known  from 
merica,  so  far  as  we  know,  but  it  is  doubtful  whether  the  forms  can  be  recog- 
>m  the  descriptions  or  figures  without  material  from  the  typical  locality. 

David  Dale.  Regarding  human  footprints  in  solid  limestone, 
mer.  Jour.  Sci.  Arts,  ser.  1,  XLIU,  p.  19,  fig.  2.) 

ithor  gives  a  figure  of  Archimedes,  calling  it  Retepora  Archimedes,  and  states 
»  name  was  given  by  Leseuer.  The  latter,  however,  seems  never  to  have 
d  the  name. 

:em,  Lardner.  Geology  of  New  York,  Part  m,  comprising 
3  survey  of  the  third  geological  district.     Albany,  1842. 

ge  46  a  figure  is  given  of  the  "  puff-ball  Favosite  (Favosites  lycopodites)** 
)  Trenton.    The  form  can  not  be  identified. 
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1843. 

Castelnan,  F.  de.     Ensai  nur  le  Systeme  Silui*ien  de  TAm^rique  Sep- 
tentrionale.     Paris,  1843,  56  pp.,  26  pis. 
Contains — 
Gorgonia  repLsteria  (Goldfuse),  p.  50,  pi.  xxiv,  3;  from  Schoharie,  New  York. 
Gorgon ia  anticorum  n.  sp.,  p.  50,  pi.  xxiv,  1;  from  Lake  Huron. 
Gorgonia  siluriana  n.  sp.,  p.  50;  from  Lake  Huron. 
Eschara  scalpellum  (Murchison),  p.  50;  from  Isles  Mantoulines. 
The  descriptions  are  so  meager  that  no  one  has  succeeded  in  identifying  any  of 
these  forms. 

1846. 

Dana,  James  D.     Zoophytes.    (Wilkes's  U.  S.  Exploring  Expedition, 
VUI,  Philadelphia,  1846,  740  pp.,  61  plates  in  atlas.) 

This  work  contains  a  description  of  Lonsdale's  genus  Stenopora  and  of  a  new  genus 
Constellaria  (p.  537),  both  being  considered  corals  by  the  author.  The  latter  was 
established  for  a  species  named  Ceriopora  constellata  on  plates  of  Western  Fossils  by 
Van  Cleve.  The  form  was  later  erroneously  identified  as  the  Stellipora  antheloidea 
of  Hall  and  l>ecanie  (currently  known  as  Constellaria  antheloidea,  Dana's  name  Con- 
stellaria Having  replaced  Hall's  Stellipora. 

1847. 

*  Hall,  James.     Paleontology  of  New  York,  Vol.  I.     Albany,  1847. 
338  pp.,  98  pis. 

Al:)out  twenty  new  species  of  bryozoa  from  the  Trenton  and  Chazy  perio<ls  are 
described  in  this  greatest  of  early  works  on  American  paleontology.  The  new  genera 
established  are  Stictopora,  Escharopora,  and  Stellipora.  Aa  is  usual  with  the  early 
work  on  fossil  bryozoa,  both  the  descriptions  and  the  figures  leave  much  to  be 
desired.  Even  to-day  several  of  the  species  are  not  satisfactorily  recognized,  while 
the  number  and  diversity  of  distinguishable  forms  referred  to  **ChflBtete8  lycoper- 
don"  is  distressing  to  the  modem  student. 

1850. 

Orbigny,  Alcide  d'.   Prodrome  de  Paleontologie,  Tome  I.    Paris,  1850. 

In  this  extensive  catalogue  the  following  American  paleozoic  bryozoa  are  listed: 
Ptiloaictya  cruciformis,  Ptilodictyapavonia,  Sulcopora  f enestrata,  Subretepora  reticu- 
lata, Enallopora  perantiqua,  Constellaria  antheloidea,  and  the  new  genus  Monticuli- 
pora  with  the  species  mammulata,  ramosa,  frondosa,  and  filiasa.  Most  of  the  names 
are  ac^companied  by  quite  inadequate  descriptive  remarks,  and  the  validity  of  tho^e 
now  rei;ognized  depends  upon  the  work  of  subsequent  authors.  Sulcopora,  Subrete- 
pora, and  Enallopora  are  new  generic  terms  founded  not  upon  the  fossils  themselves, 
but  upon  Hall's  incorrect  descriptions  and  figures  of  Stictopora  f enestrata,  Intricaria 
reticulata  and  Gorgonia  perantiqua,  respectively.  Resting,  therefore,  upon  fi'»<^'*^ion.H 
characters,  these  names  have  deservedly  failed  to  gain  recognition. 

1851. 

Hall,  James.     Description  of  new  or  rare  species  of  fossils  from  the 

Paleozoic  series.     (Foster  and  Whitney's  Report  on  the  Geology 

of  the  Lake  Superior  Land  District,  1851.     Bryozoa,  pp.  206-208, 

pis.  xxiv,  XXV.) 

Among  the  descriptions  occur  three  of  bryozoa:  Phsenopora  multipora,  Clathro- 
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Hall,  James.  New  Genera  of  fossil  Corals.  (Amer.  Jour.  Sci.  Arts, 
ser.  2,  XI,  1851,  pp.  398-401.) 

The  following  new  genera,  which  soon  appeared  more  fully  de«Til)e<i  in  Paleon- 
tology of  New  York,  II,  are  described  for  the  first  time:  Helopora,  Phsenopora,  Rhi- 
nopora,  Callopora,  Trematopora,  Clathropora,  Oeramopora,  Lichenalia,  Sagenella. 

Milne-Edwards,  Henri,  and  Haime,  Jnles.  Monographie  des  Poly- 
piers  Fossiles  des  Terrains  Pal^ozoiques.  (Archives  du  Museum, 
V,  1851,  502  pp.,  20  pis.) 

The  following  bryozoa  from  America  are  described:  Chsetetes  filiasa  (d'Orbigny), 
dalii  n.  sp.,  ramosus  (d'Orbigny),  mammulatus  (d'Orbigny),  frondosus  (d'Orbigny), 
pavonia  (d'Orbigny),  tubercolatus  n.  sp.,  rugosus  n.  sp.,  Dekayia  n.  gen.,  D.  aspera 
n.  sp.,  Constellaria  Dana,  C.  antheloidea  (Hall). 

RoUe,  Fxiedrich.  Ueber  zwei  neue  devonische  Korallen  einer  neuen 
Sippe,  Beptaria.  (Leonhard  und  Bronn's  Neues  Jahrbuch,  1851, 
pp.  810-814,  pi.  ixB.) 

Describes  the  new  genus  Reptaria  with  two  species,  R.  orthoceratum  n.  sp.,  from 
the  Eiiel  of  Germany,  and  R.  stolonifera  n.  sp.,  from  Cazenovia,  New  York. 

1852. 


* 


Hall,  James.     Paleontology  of  New  York,  Vol.  II.     Albany,  1852. 
Bryozoa,  pp.  40-52,  144-173,  pis.  xvii-xix,  xl-xlE. 

This  work  gives  a  full  account  as  then  known  of  the  bryozoa  of  the  Clinton  and 
Niagara  groups  of  New  York.  About  forty  species  are  described,  which,  with  few 
exceptions,  are  easily  identified  from  the  descriptions  and  figures.  The  following 
are  characterized  as  new  genera:  Helopora,  Phaenopora,  Rhinopora,  Callopora,  Tre- 
matopora, Clathropora,  Ceramopora,  Lichenalia,  Sagenella.  8i)ei;ies  are  also 
described  referred  to  Chsetetes,  Stic^topora,  Retepora,  Fenestella,  Diamesopora  (a  new 
genus  whose  characterization  is  reserved  for  future  study) ,  Homera,  Polypora. 

1854. 

BfOne-Edwards,  Henri,  and  Haime,  Jnles.  A  Monograph  of  the 
Britibh  fossil  Corals.  (Publications  PalsBontographical  Society, 
London,  1854.) 

In  a  footnote  on  page  265  the  authors  refer  to  the  genus  Monticulipora  the  follow- 
ing forms,  which,  in  their  French  work  (Monographie  des  Polypiers  Fossiles  des 
Terrains  Paleozoiques,  pp.  266-279),  they  had  referred  to  Chsetetes:  M.  filia.sa 
d'Orbigny,  C.  Dalei  Milne- Edwards  and  Haime,  M.  ramosa  d'Orbigny,  M.  mammu- 
lata  d'Orbigny,  M.  frondosa  d'Orbigny,  Ptilodictya  pavonia  d'Orbigny,  C.  rugosus 
Milne-Edwards  and  Haime.  They  also  describe  the  genera  Fistulipora  M'Coy  and 
Stenopora  Lonsdale. 

Shnmaxd,  Benjamin  F.    Description  of  the  species  of  Carboniferous 
and  Cretaceous  fossils  collected.     (Marcy's  Report  of  the  U.  S. 
Exploration  of  the  Red  River  of  Louisiana,  1854,  Appendix  E,  pp. 
186-199,  6  pis.) 
Archimedipora  archimedes  (page  175,  pi.  i,  6)  is  described. 
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1857. 

*  Hall,  James.    Remarks  upon  the  genus  Archimedes,  or  Fenestella, 

from  the  Carboniferous  limestones  of  the  Mississippi  Valley. 
(Amer.  Jour.  Sci.  Arts,  ser.  2,  XXm,  pp.  20^-204.) 
This  paper  contains  a  general  diecussion  of  characters  and  relationship  of  Archi- 
medes and  Fenestella. 

*  Hall,  James.    Observations  on  the  genus  Archimedes,  or  Fenestella^ 

with  description  of  species.     (Proc.  Amer.  Assoc.  Adv.  Sci.,  X, 

1857,  pp.  17^180.) 

Archimedes  and  Lyropora  are  defined  as  subgeneric  terms  under  Fenestella,  and 

the  following  species  are  described:  Fenestella  (Archimedes)  Owenana,  Wortheni, 

Swallovana,  Meekana,  laxa,  Fenestella  (Lyropora)  lyra,  quincmicialis,  sabquadrana 

Unfortunately  no  figures  accompany  the  paper. 

1858. 

Hall,  James.    Geological  Survey  of  Iowa.    Volume  I,  Part  II,  Paleon- 
tology, 1868.     Bryozoa,  pp.  651-653,  pi.  xxii. 
Descriptions  and  good  figures  are  given  of  Archimedes  wortheni,  reversa  n.  sp., 
Ptylopora  prouti  n.  sp.,  and  a  description  only  of  Callopora  punctata  n.  sp. 

*  Front,  Hiram  A.    Description  of  new  species  of  Bryozoa  from  Texas 

and  New  Mexico.     (Trans.  St.  Louis  Acad.  Sci.,  I,  1858,  pp- 

228-235.) 
Describes  the  following  species  from  Carboniferous  and  Permian  formations :  Fene- 
stella trituberculata,  Popeana,  corticata,  intermedia,  variabilis,  Shumardii,  Norwood- 
iana,  subretiformis,  £schara?  concentrica,  ?  tuberculata.     No  illustrations  were  given. 
Some  of  these  may  never  be  identified. 

*  Front,  Hiram  A.    First  of  a  series  of  descriptions  of  Carboniferous 

Bryozoa.    (Trans.  St.  Louis  Acad.  Sci. ,  1, 1858,  pp.  235-237,  pi.  xv.) 
Describes  Fenestralia  n.  subg.,  F.  St.  Ludovici,  Fenestella  plumosa,   Polypora 
varsoviensis. 

*Prout,  Hiram  A.    Second  series  of  descriptions  of  Bryozoa,  from 

the    Paleozoic   rocks  of    the   Western  States  and  Territories. 

(Trans.  St.  Louis  Ac^d.  Sci.,  I,  1858,  pp.  266-273,  pis.  xv,  xvi.) 

Contains  descriptions  of  Coscinium  Keyserling,  C.  cyclops  Keyserling,  cribriformia 

Prout,  Keyserlingi  Prout,  Polypora  Mexicana  Prout,  Shumardii  Prout,  intermedia 

Prout. 

Swallow,  George  C.  Fossils  of  the  Permian  rocks  of  Kansas. 
(Trans.  St.  Louis  Acad.  Sci.,  I,  1858,  pp.  178-197.) 
Proposes  the  name  Synocladia  biserialis  for  a  form  which  he  thinks  may  be  Syno- 
cladia  virgulacea  Phillips,  and  the  name  Acanthocladia  americana  for  a  form  which 
he  thinks  may  be  Acanthocladia  anceps  ?  Schlotheim.  Also  notes  a  form  which  he 
refers  to  Phyllopora  ehrenbergi  Geinitz. 

1859. 

Billings,  E.    Fossils  of  the  Chazy  Limestone,  with  descriptions  of  new 
species.     (Canadian    Naturalist   and  Geologist,   IV,  1859,   pp. 

426-470.) 
Ck)ntains  rather  brief  descriptions  of  the  monticuliporoids  Stenopora  adherens  and 
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*  Front,  Hiram  A.    Third  series  of  descriptions  of  Biyozoa  from  the 

Paleozoic  rocks  of  the  Western  States  and  Territories.     (Trans. 

St.  Louis  Acad.  Sci.,  I,  1859,  pp.  443-452,  pis.  xvii,  xviii.) 
Contains  descriptions  of  Semicoecinium  n.  g.,  S.  rhomboideum  n.  sp.,  Fenestella 
heinitrypa  n.  sp.,  Limaria  Steininger,  L.  falcata  n.  sp.,  Flustra  spatulata  n.  sp.,  tuber- 
culata  n.  sp., Septopora  n.  g.,  S.  Cestriensis  n. sp.,  Polypora  tuberculata  n.  sp.,  biarmica 
Keyserling,  Fenestella  banyana  n.  sp. 

1860. 

Hall,  James.    Descriptions  of  new  species  of  fossils  from  the  Silurian 
rocks  of  Nova  Scotia.     (Canadian  Naturalist  and  Geologist,  V, 
1860,  pp.  144-159.) 
The  author  notes  the  occurrence  of  a  variety  of  Helopora  fragilis,  which  he  names 
var.  acadiensis,  from  the  "Arisaig  Series.** 

Milne-Edwards,  H.    Histoire  Naturelle  des  Coralliaires  ou  polypes 
propriement  dits.     Tome  III.     Paris,  1860.     [Monticuliporoids, 
pp.  272-284.] 
In  this  work  the  descriptions  are  repeated  of  the  American  forms  described  in  the 

joint  work  of  Milne-Edwards  and  Haime,  Monographie  des  Polypiers  Fossiles  des 

Terrains  Paleozoiques,  1851. 

*  Front,  Hiram  A.    Fourth  series  of  descriptions  of  Bryozoa  from  the 

Paleozoic  rocks  of  the  Western  States  and  Territories.  (Trans. 
St.  Louis  Acad.  Sci.,  I,  1860,  j)p.  571-581.) 
Contains  descriptions,  without  figures,  ofCoscinium  Wortheni  n.  sp.,  elegans  n.  sp., 
phimosum  n.  sp.,  Michelinia  n.  sp.,  saganella  n.  sp.,  tuberculatum  n.  sp.,  asteria  n.  sp., 
eecharense,  n.  sp.,  Cyclopora  n.  g.,  C.  fungia  n.  sp.,  discoidea  n.  sp.,  polymorpha  n.  sp., 
Jauiesii  n.  sp.,  Semicoscinium  Eriense  n.  sp.,  tuberculatum  n.  sp.,  Polypora  Halliana 
n.  sp.,  gracilis  n.sp. 

Some  of  these  appear  again,  with  figures,  in  Geological  Sur\^ey  of  Illinois,  II.    Con- 
sidering the  early  date  at  which  Prout's  work  was  done,  it  is  of  a  very  high  order. 

Roemer,  Ferdinand.    Die  Silurische  Fauna  des  westlichen  Tennessee. 
Breslau,  1860.     97  pp.,  5  pis. 
Two  species  of  bryozoa  from  the  Niagara  of  Tennessee  are  described:  Theoostegites 
hemisphsericus  n.  sp.,  and  Fenestella  acuticosta  n.  sp. 

1862. 

BillingB,  B.    Paleozoic  Fossils.     Volume  I,  1862.     (Geological  Sur- 
vey of  Canada.) 
Contains  descriptions  of  Arthroclenia  n.  g.,  and  A.  pulchella  n.  sp.  (pp.  54-55). 
The  descriptions  are  very  good  considering  the  date. 

1863. 

"Winchell,  Alexander.    Descriptions  of  fossils  from  the  yellow  sand- 
stones lying  beneath  the  '"Burlington  limestone"  at  Burlington, 
Iowa.     (Proc.  Acad.  Nat.  Sci.  Philadelphia,  1863,  pp.  2-25.) 
Describes  Trematopora  ?  vesiculosa  n.  sp.  and  Trematopora  ?  fragilis  n.  sp. 

Bull.  173 9 
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1865. 

BillingBi  E.     Notice  of  some  new  genera  and  species  of  Paleozoic 
sils.     (Canadian  Naturalist,  new  ser.,  II,  1865,  pp.  425-432.) 
Ck)ntains  a  meager  description  of  Stenopora  bulbosa,  a  maasy  monticuliporoid. 
Meek,  F.  B.  and  Worthen,  A,  H.    Description  of  new  specie 
Crinoidea,  etc.,  from  the  Paleozoic  rocks  of   Illinois  and  s< 
adjoining  States.     (Proc.  Acad.  Nat.  Sci.  Philadelphia,  1865, 
155-166.) 
Characterize  Evactinopora  (nov.  gen.)  radiata  n.  sp.  (p.  165). 

1866. 

*  Billings,  E.  Catalogue  of  the  Silurian  fossils  of  the  Island  of  A 
costi,  with  descriptions  of  some  new  genera  and  species.  (( 
logical  Survey  of  Canada,  Montreal,  1866.  93  pp.) 

Contains  descriptions  of  the  following  new  species:  Ptilodictya  fragilis,  nitit 
canadensis,  gladiola,  excellens,  sulcata,  superba,  rustica,  tenera,  arguta,  &\c\ 
Helopora  lineata,  formosa,  concava,  strigoea,  nodosa,  lineopora,  armata,  be] 
striatopora,  irregularis,  Circe,  varipora. 

The  descriptions  give  no  structural  details.  Some  of  the  forms  it  may  not  be 
sible  to  recognize;  a  few  others  may  prove  to  be  synonyms. 

*  Prout,  Hiram  A.  Descriptions  of  new  species  of  Bryozoa.  (Tr 
St.  Louis  Acad.  Sci.,  II,  1866,  pp.  410-413.) 

The  species  described  are  Fenestella  nodosa,  dilata,  bifurcata,  Polypora  imbri 
rigida,  Retepora  hamiltonensis,  Ptilodictya  (Stictopora)  variabilis. 

*  Prout,  Hiram  A.    Descriptions  of  Polyzoa  from  the  Paleozoic  ro 

(Geological  Survey  of  Illinois,  II,  1866,  pp.  412-423,  pis. 

xxii.) 
Gives  descriptions  with  figures  of  Coscinium  Wortheni,  elegans,  plumosum,  A 
elinia,  saganella,  tuberculatum,  asteria,  Cyclopora,  C.  fungia,  discoidea,  polymoi 
Polypora  Halliana,  gracilis,  Hamiltonensis.     These  had  all  but  the  last  previ( 
appeared  in  the  Trans.  St.  Louis  Acad.  Sci.,  I,  1860. 

*^Rominger,  CarL    Observations  on  Chsetetes  and  some  related  \ 

era,  in  regard  to  their  systematic  position,  with  an  apper 

description  of  some  new  species.     (Proc.  Acad.  Nat.  Sci.  PI 

delphia,  1866,  pp.  113-123.) 

I  After  a  general  discussion  descriptions  are  given  of  a  number  of  species,  inclui 

I  besides  the  Stellipora  antheloidea  Hall,  Trematopora  tubulosa  Hall,  Ceramc 

I  foliacea  Hall,  the  following  new  species:  Chaetetes  quadratus,  decipiens.  Calk 

missouriensis,  Fistulipora  neglecta,  Halli,  lunata,  helios,  stellifera,  sulcata,  mi] 

acervulosa,  spinulifera,  Eriensis,  utriculus,  crassa,  elegans,  Spergenensis,  flabel 

trifolia,  compressa,  peculiaris.     The  descriptions  are  unaccompanied  by  figures 

are  usually  suflScient  for  identification — ^a  decided  merit  in  a  work  of  that  date. 

Winchell,  Alexander.     A  report  on  the  Lower  Peninsula  of  M 
igan.     Ann  Harbor,  1866.     97  pp.     Paleontology,  pp.  83-97. 
Brief  descriptions  of  the  following  bryozoa  are  included :  Fistulipora  lab 
Saffordi,  Callopora  punctillata,  Cheetetes  Hamiltonensis,  microscopica,   Fenes 
eximia,  filitexta,  Stictopora  sulcata. 
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1867. 

Its,  Hans  Bnino.  Carbonformation  und  Dyas  in  Nebraska. 
Verhandlungen  der  kais.  Leopoldino-Carolinischen  Deutschon 
Lkademie  der  Naturforscher,  XXXIII,  1867,  pp.  i-xii,  1-91,  5  pis.) 
Llso  separate,  Dresden,  1866,  4to.  Biyozoa,  pp.  66-72,  pi.  v. 
author  identified  Pennian  forms  from  Nebraska  with  torms  from  the  Dyas  of 
3.    Meek  later  showed  that  the  identifications  were  erroneous. 


Montreal,  1868.     Br>'- 


1868. 

ion,  J.  W.    Acadian  Geology,  edition  2. 

zoa,  pp.  287-289. 

ains  rather  meager  descriptions  of  Stenopora  exilis  n.  sp.,  Chsetetes  tumidus 

Edwards  and  Haime,  Fenestella  lyelli  n.  sp. 

L,  F.  B.,  and  Worthen,  A,  H.     Paleontology  of  Illinois.     (Geo- 
)gical  Survey  of  Illinois,  III,  1868.)     Bryozoa,  pp.  601-504. 
riptions  are  given  of  Evactinopora  and  three  species — E.  radiata,  nexradiata, 
J,  and  of  Fenestella  (Lyropora)  retrorsa. 

1869. 

rd,  J.  M.    Geology  of  Tennessee.     Nashville,  1869. 

age  286  the  following  new  species  are  named:  Ptilodictya  symmetrica,  expli- 

lultiramis,  ?  Libana;  the  last  one  is  very  briefly  characterized. 

1870. 

>k,  F.  B.,  and  Worthen,  A.  H.  Note  on  the  relations  of  Syno- 
ladia  King  1849  to  the  proposed  genus  Septopora  Prout  1858. 
I'roc.  Acad.  Nat.  Sci.  Philadelphia,  1870,  pp.  15-18.) 

1871. 

:,  F.  B.     Description  of  new  species  of  invertebrate  fossils  from 
le  Carboniferous  and  Devonian  rocks  of  Ohio.     (Proc.  Acad, 
at.  Sci.  Philadelphia,  1871,  pp.  57-93.) 
ains  a  description  of  Ptilodictya  (Stictopora)  Gilberti. 

:,  F.  B.    Descriptions  of  new  western  Paleozoic  fossils  mainly 
•om  the  Cincinnati  group  of  the  Lower  Silurian  series  of  Ohio. 
^Toc.  Acad.  Nat.  Sci.  Philadelphia,  1871,  pp.  308-336.) 
ains  a  description  of  Ptilodictya  (Stictopora)  Shafferi. 

1872. 

:,  F.  B.    Paleontological  Report     (Hayden's  Sixth  Ann.  Rep. 
.  S.  Geol.  Sur.  of  the  Territories,  1872,  pp.  431-518.) 
ains  description  of  Ptilodictya  (Stictopora)  dictyota. 

ik,  F.  B.  Report  on  the  Paleontology  of  Eastern  Nebraska,  with 
)me  remarks  on  the  Carboniferous  rocks  of  that  district.  (Hay- 
3n's  Final  Report  of  the  U.  S.  Geol.  Sur.  of  Nebraska  and  por- 
ous of  adjacent  Territories.  Washington,  1872.  264  pp. ,  11  pis. 
art  II,  Paleontology,  pp.  81-264.)  Bryozoa,  pp.  141-158. 
lathor  gives  full  and  critical  descriptions  and  figures  of  Fenestella  sp.  (Fen- 
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estellaplebeiaOeinitz),  Shumardi  Prout,  submarjfinata  Meek,  Polypora  sp.  ind 
cladia  biserialiH  Swallow,  Glauconome  trilineata  Meek,  Rhombopora  Meek, 
dodendroides  Meek,  and  Fistulipora  nodulifera  Meek. 

1873. 

Hall,  James,  and  Wliitfield,  R.  P.     Descriptions  of  new  spec 

fossils  from  the  Devonian  of  Iowa.    (Twenty-third  Annual  1 

New  York  State  Museum  Nat.  Hist.,  1873,  pp.  223-239,  5  ] 

Contains  des^criptions  of  Fistuliiwra  occidens  n.  sp.  and  Stomatopora  ?  a 

n.  sp. 

Meek,  F.  B.     Descriptions  of  invertebrate  fossils  of  the  Siluri 
Devonian  systems.     (Paleontology  of  Ohio,  I,  1873,  pp. 
pis.  i-xxii.) 
Contains  descriptions  of  Ptilodictya  (SticUjpora)  Shafferi,  Gilberti,  lichen< 

1874. 

Billings,  E.     Paleozoic  Fossils,  Vol.  II,  Part  I,  1874.  144  pp., 
(Memoirs  of  the  Geological  Survey  of  Canada.) 
Contains  descriptions  of  two  species  of  bryozoa  from  the  Gasjje   limes 
Canada,  Polypora  ?  Psyche  n.  sp.,  and  Ptilodictya  tarda  n.  sp. 

*Hall,  James.     Descriptions  of  Bryozoa  and  Corals  of  the  '. 

Helderberg  group.     (Twenty-sixth  Ann.  Rep.   New  York 

Museum  Nat.  Hist.,  1874,  pp.  93-115.) 
This  paper  is  devoted  to  the  bryozoan  fauna  of  the  Lower  Helderberg 
Dcs<Tiptions  only  are  given.  Figures  and  fuller  descriptions  are  later  givei: 
Paleontology  of  New  York,  VI.  Thirty-four  new  species  are  described,  ref< 
the  genera  Fenestella,  Polypora,  Hemitrypa,  Ichthyorachis,  Escharopora,  Cai 
Treniatopora,  Ceramopora,  Chaetetes,  and  Paleschara,  the  last  a  pew  genus 
systematic  |K>sition  is  still  somewhat  doubtful. 

*  Miller,  S.  A.     Observations  upon  Stenopora  fibrosa  and  the 

Chtetetes.     (Cincinnati   Quarterly  Journal  of   Science,  I, 

pp.  3()8-375.) 
After  a  general  discussion   the  writer  gives  descriptions  of  Stenopora  Ajc 
8tenoix>ra  fibrosa  Goldfuss  1826  from  Lexington,  Kentucky,  Stenojmra  lyci; 
Say,  Chtetetes  Fischer,  Chajtetes  petropolitauus  (Pander).     These  are  all  ir 
identiti  cations. 

^Nicholson,  H.  Alleyne.     Summary  of  recent    researches   o 

Paleontology  of  the  Province  of  Ontario,  with  brief  descri 

of  some  new  genera.     (Canadian  Journal,  new  ser.,  XIV, 

pp.  125-186.) 

The  new    genera    Cryptopora,    Carinopora,    Tseniopora,   and    Botryllopc 

described. 

*  Nicholson,  H.  Alleyne.     Descriptions  of  two  new  genera  and  s 

of  Polyzoa  from  the  Devonian  rocks.     (Ann.   Mag.  Nat 

ser.  4,  XIII,  1874,  pp.  77-85.) 
The  author  describes  Cryptopora  n.  g.  with  the  new  species  C.  mirabilis  an 
nopora  n.  g.  with  the  sixjcies  Hindei  n.  sp.     Both  genera  have  prove<l  unt 
being  founded  upon  imperfect  material  in  a  peculiar  state  of  preservation. 
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Nicholson,  H.  Alleyne.     Descriptions  of  new  fossils  from  the  Devo- 
nian formation  of  Canada  West.     (Geol.  Mag.  new  ser.,  I,  1874, 
pp.  10-ir>,  54-60,  117-126,  159-163,  197-201,  pis.  ii,  iv,  vi,  ix.) 
This  nerien  of  papers  contains  the  descriptions  of  a  large  number  of  Cornifenms  and 

Hamilton  fossils,  including  bryozoa,  which  are  incorporated  in  the  author's  RejK^rt 

on  the  Paleontology  of  the  Province  of  Ontario,  1874. 

*  Nicholson,  H.  AUeyno.     Descriptions  of  sjK^cies  of  Chaetetes  from 

the  Lower  Silurian  rocks  of  North  America.     (Quar.  Jour.  (reol. 

Soc.  London,  XXX,  1874,  pp.  499-515,  pis.  xxix,  xxx.) 
The  author  giva**  a  demrription  of  Stenopora  I^)nsdale  and  nineteen  8|)ecies  of 
Monticuliporoids  mainly  from  the  Cincinnati  group  of  Ohio,  all  of  which  he  refers 
to  the  genua  Chietetes.     These  are  all  redescril)e<l   in  the  Paleontology  of  Ohio, 
vol.  II,  which  made  its  appearance  in  the  following  year. 

*  Nicholson,  H.  Alleyne.     Report  upon  the  Paleontology  of  the  Prov- 

ince of  Ontario,  Toronto,  1874.     133  pp.,  8  pis. 
The  author  describes  the  following  genera  with  from  one  t*)  four  species  under 
each:    Aulopora  (=  Hederella),  Chietetes,    Callopora,    Fistulijwra,    Botryllopora, 
Ptilrxiictya,  Polypora,  Retepora,  Cryptopora,  and  Fenestella. 

*  Nicholson,  H.  Alleyne,  and  Hinde,  George  Jennings.    Notes  on  the 

fossils  of  the  Clinton,  Niagara,  and  Guelph  formations  of  Ontjirio, 
with  descriptions  of  new  species.     (Canadian  Journal,  new  ser., 
XIV,  1874,  pp.  137-144.) 
Descriptions  are  given  of  si)ecie8  referred   to  Chaetetes,    Helopora,   RhinojM)ra, 

Pha^nofK)ra,  Ptilodictya,  Clathropora.     The  work  is,  in  the  main,  repeated  in  the 

Report  upon  the  Paleontology  of  the  Province  of  Ontario,  1875. 

White,  Charles  A.    Preliminary  repoi-t  upon  invertebrate  fossils  with 

descriptions  of  new  species.     (Wheeler's  (Geographical  and  (t(»o- 

logical  Exploration  and  Survey  west  of   the    100th   meridian.) 

Washington,  1874.     27  pp. 

Contains  descriptions  of  Glauconome  nereidissp.  nov.  and  Polypora  stragulasp.  nov. 

1875. 

Hall,  James,  and  Whitfield,  R.  P.     Descriptions  of  invertebrate  fos- 
sils mainly  from  the  Silurian  system.     (Paleontology  of  Ohio,  II, 
1876,  pp.  67-161,  pis.  i-ix.) 
Several  bryozoa  from  the  Clinton  of  Ohio  are  descril)ed:  ReteiK)ra  angulata?  Hall, 

Rhinopora  frondosa  n.  sp.,  Stictopora  magna  n.  sp.,  Clathropora  clintonensis  n.  sp., 

Pha»no{H)ra  (Ptilodictya)  expansa. 

*  James,  U.  P.    Catalogue  of  Lower  Silurian  fossils  at  Cincinnati, 

Ohio,  and  vicinity,  with  descriptions  of  some   new   species  of 

corals  and  polyzoa.     Cincinnati,  1875.     8  pp. 
The  introduction  to  the  catalogue  proper  contains  descriptions  of  the  following  new 
Hl^ecies  from  the  Cincinnati  group:  Chaetetes?  calycula,  clavacoideus,  Cincinnatiensis, 
?  O'Nealli,  Ceramopora  Nicholsoni,  Ptilodictya  acuminata,  Alecto  nexilis. 

Bdeek,  F.  B.    A  report  on  some  of  the  invertebrate  fossils  of  the 
Waverly  group  and  Coal  Measures  of  Ohio.     (Paleontology  of 
Ohio,  II,  1875,  pp.  269-347,  pis.  x,  xiv-xx.) 
Contains  descriptions  of  Fenestella  delicata  Meek,  multiporatf  ?|^)^^. X^^^i^i^f\^k, 
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Synocladia  biserialis  Swallow,  Ptilodictya  (Stictopora)  serrata  Meek,  Ptila 
(Stictopora)  carbonaria  Meek. 

Meek,  F.  B.,  and  Worthen,  A.  H.  Paleontology  of  Illinois.    Des 
tions  of  invertebrates.     (Geological  Survey  of  Illinois,  VI,  ] 
pp.  491-5^2,  pis.  xxiii-xxxii.) 
Ckjntains  description  of  one  bryozoan,  Ohsetetee  ?  carbonaria  Worthen. 

Miller,  S.  A.    Some  new  species  of  fossils  from  the  Cincinnati  g 
and  remarks  upon  some  described  forms.     (Cincinnati  Quar 
Journal  Science,  11,  1875,  pp.  349-355.) 
The  writer  gives  descriptions  of  Calamopora  fibrosa  Goldfuss  and  Monticu 

dalei  Milne-Edwards  and  Haime,  the  latter  in  reality  Monticulipora  ramoea  d'Orl 

*  Nicholson,  H.  Alleyne.    Report  upon  the  Paleontology  of  the  I 

ince  of  Ontario,  Toronto,  1875.  96  pp.,  4  pis. 
Some  thirty-two  species  of  bryozoa  are  described,  only  part  for  the  first 
mainly  from  the  Trenton,  Hudson  River  (Cincinnati),  Clinton  and  Niagara  f 
tions,  referred  to  the  genera  Chsetetes,  Ptilodictya,  Retepora,  Helopora,  Rhin< 
Phsenopora,  Clathropora,  Callopora,  Ceramopora;  also  the  new  genus  Hetenx 
with  one  new  species,  H.  gigantea. 

*  Nicholson,  H.  Alleyne.    Descriptions  of  species  of  Hippothoi 

Alecto  from  the  Lower  Silurian  rocks  of  Ohio,  with  a  descri] 

of  Aulopora  arachnoidea  Hall.    (Ann.  Mag.  Nat.  Hist,  ser.  4, 

1875,  pp.  123-127,  pi.  xi.) 

Describes  from  the  Cincinnati  group  of  Ohio  Hippothoa  inflata  (Hall),  j 

auloporoides  n.  sp.,  frondosa  James,  confusa  n.  sp.,  Aulopora  arachnoidea  Hal 

*  Nicholson,  H.  Alleyne.    Descriptions  of  new  species  of  Pol 

from  the  Lower  and  Upper  Silurian  rocks  of  North  Am€ 

(Ann.  Mag.  Nat.  Hist.,  ser.  4,  XV,  1875,  pp.  177-184,  pi.  xi 

Describes  from  the  Cincinnati  group  Ptilodictya  falciformis  n.  sp.,  emacerata  i 

flagellum  n.  sp.,  ?  arctipora  n.  sp.,  fenestelliformis  n.  sp.,  Ceramopora  ohioensis 

and  from  the  Niagara  Fenestella  nervata  n.  sp. 

.*  Nicholson,  H.  AHejne.    Descriptions  of  new  species  and  of  a 

genus  of  Polyzoa  from  the  Paleozoic  rocks  of  North  Ani€ 

(Geol.  Mag.,  new  ser.,  II,  1875,  pp.  33-38,  pi.  ii.) 

Describes   Heterodictya  and   H.  gigantea,  Ptilodictya  coscinifonnis,  Pent 

Davidsoni,   Ceramopora  Huronensis,   Retepora  Trentonensis.    These  are  ali 

scribed  in  the  Report  upon  the  Paleontology  of  Ontario,  1875. 

^Nicholson,  H.  Alleyne.    On  some  of  the  massive  forms  of  Cha 
from  the  Lower  Silurian.     (Geol.  Mag.,  new  ser.,  II,  1875 
175-177.) 
Describes  Chaetetes  petropolitanus  Pander  and  Chsetetes  undulatus  Nicholsoi 
^Nicholson,  H.  Alleyne.    Description  of  the  corals  of  the  Sili 
and   Devonian   systems.     (Paleontology  of  Ohio,  II,  1875, 
181-242,  pis.  xxi,  xxii.) 
This  paper  contains  descriptions  of  twenty-five  species  of  Chaetetes,  two  of  Cc 
laria  and  Aulopora  arachnoidea  Hall. 
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icholson,  H.  Alleyne.     Description.^  of  Polyzoa  from  the  Silurian 
formation.     (Paleontology  of  Ohio,  II,  1875,  pp.  257-268,  pi.  xxv.) 
his  article  contains  the  descriptions  which  appeared  earlier  in  the  year  in  the  two 
ers  in  the  Annals  and  Magazine  of  Natural  History. 

1876. 

all,  James.  The  fauna  of  the  Niagara  group  in  central  Indiana. 
(Twenty -eighth  Ann.  Rep.  New  York  State  Museum  Nat.  Hist., 
1876  (Documentary  edition),  32  plates,  with  explanation  sheets.) 
he  plates  only  of  this  article  made  their  appearance  in  the  Documentary  edition 
he  Twenty-eighth  Museum  Report.  The  complete  edition  (Museum  edition)  did 
appear  until  1879.  The  article  is  devoted  to  descriptions  of  a  large  number  of 
nes  obtained  from  the  now  famous  locality  on  Conns  Creek  near  Waldron,  Indiana, 
3nty  species  of  bryozoa  are  described  (Museum  edition)  and  figured.  They  are 
rred  to  the  genera  Ch»tetes,  Trematopora,  Callopora,  Lichenalia,  Sagenella, 
Eunopora,  Paleschara,  Stictopora,  Fenestella,  Thamniscus. 

Jl,  James.    Paleontology  of  New  York.     Illustrations  of  Devonian 

fossils, 
his  work  consisted  only  of  plates  designed  for  the  Paleontology  of  New  York.  It 
iiestionable  whether  this  can  be  considered  a  publication,  as  but  a  limited  number 
opies  were  sent  out.  Chsetetes  furcatus,  tenuis,  humilis,  tabulatus,  and  fruticosua 
the  new  species  of  bryozoa  incompletely  figured  in  this  work  (pis.  xxxvii, 
:viii). 

sholson,  H.  Alleyne.  On  the  mode  of  growth  and  increase  amongst 
the  corals  of  the  Paleozoic  period.  (Trans.  Royal  Soc.  Edinburgh, 
XXVII,  pp.  237-250,  1876.) 

general  discussion  involving  some  monticuliporoid  forms. 

icholson,  H.  Alleyne.  Notes  on  the  Paleozoic  corals  of  the  Statc^ 
of  Ohio.  (Ann.  Mag.  Nat.  Hist.,  ser.  4,  XVIII,  1876,  pp.  85-94, 
pi.  V.) 
his  paper  marks  the  opening  of  a  new  epoch  in  the  study  of  Paleozoic  bryozoa. 
the  first  time,  so  far  as  we  are  aware,  the  appearances  presented  by  thin  sections 
ved  under  the  microscope  form  the  subject  of  study  and  illustration.  The  species 
)ee  internal  structure  is  described,  and  in  most  cases  figured,  are  Chaetetes  rhom- 
IS,  sigillarioides,  nodulosus,  rugosus,  ramosus,  petropolitanus,  discoideus,  New- 
*yi,  Jamesi,  gracilis,  Fletcheri,  tuberculatus,  clathratulus,  frondosus,  Constellaria 
leloidea,  Dekayia  attrita. 

[lite,  C.  A.  DcvScriptions  of  new  species  of  fossils  from  the  Pale- 
ozoic rocks  of  Iowa.  (Proc.  Acad.  Nat,  Sci.  Philadelphia,  1876, 
pp.  27-34.) 

escribes  Chsetetes  muscatinensis  n.  sp.  and  Monticulipora  monticula  n.  sp. 

1877. 

ller,  S.  A.  American  Paleozoic  fossils;  a  catalogue  of  the  genera 
and  species.  Cincinnati,  1877.  xv,  246  pp.  Supplement  1883, 
pp.  247-334.     Bryozoa,  pp.  95-102,  289-294. 
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*  Nicholson,  H.  Alleyne,  and  Etheridge,  Robert,  Jun.    On  Aseodic- 

tyon,  a  new  provisional  and  anomalous  geniLs  of  Paleozoic  fossils. 

(Ann.  Mag.  Nat  Hist,  ser.  4,  XIX,  1877,  pp.  463-8,  pi.  xix.) 
The  authors  characterize  very  fully  the  new  genus  AHcodictyon  and  describe 
three  species,  two  from  the  Hamilton  of  Ontario  and  one  from  the  Ix)wer  C'arboni- 
ferous  of  Scotland,  and  then  discu^w  at  some  length  the  systematic  pfxsition  of  the 
genus. 

Wliite,  C.  A.     Report  upon  the  invertebrate  fossils  collected  in  por- 
tions of  Nevada,  Utah,  Colorado,  New  Mexico,  and  Arizona  by 
parties  of  the  expeditions  of  1871-1874.     (Wheeler\s  Exploration 
and  Survey  west  of  the  lOOth  Meridian,  IV,  1877.)     Bryozoa,  pp. 
99-109,  pis.  vi,  vii. 
Describes    Rhombopora    lepidodendroides    Meek,   (rlauconome  nereidis  White, 
Synocladia  biserialis  Swallow,  Polypora  stragula  White,  MonticuIii)ora  Dalii  Milne- 
Edwards  and  Haime  (p. 67). 

*  James,  XT.  P.    The  Paleontologist,  Cincinnati,  1878-1883.     No.  1, 

July  2,  1878,  pp.  1-8;  No.  2,  Sept.  14,  1878,  pp.  9-16;   No.  3, 
Jan.  15,  1879,  pp.  17-24;  No.  4,  July  10,  1879,  pp.  25-32;  No.  5, 
June  10,  1881,  pp.  33-44;  No.  6,  Sept.  12,  1882,  pp.  45-56;  No.  7, 
Apr.  16,1883,  pp.  57-59,  pis.  i,  ii. 
In  this  small  brochure,  appearing  at  irregular  intervals,  a  large  numlx>r  of  new 
species  are  described,  mainly  from  the  Cincinnati  group.     Some  writers  have  con- 
sidered that  this  work  should  be  disregarded  on  account  of  its  obscure  mode  of  puli- 
lication.     Inasmuch,  however,  as  it  has  received  some  recognition,  we  have  deemeti 
it  best  to  recognize  the  work  and  r^ard  as  valid  such  of  the  species  as  can  be  iden- 
tified from  the  descriptions.     The  two  plat*?8  included  in  the  last  number  are  of  no 
value  for  identifying  the  species. 

Mickleborough,  John,  and  Wetherby,  A.  O.  A  classified  list  of 
Lower  Silurian  fossils  of  the  Cincinnati  group.  (Jour.  Cincin- 
nati Soc.  Nat.  Hist,  I,  1878,  pp.  61-86.) 

Miller,  S.  A.     Description  of  a  new  genus  and  eleven  new  species  of 
fossils.     (Joui.  Cincinnati  Soc.  Nat  Hist,  I,  1878,  pp.  1(X>-108, 
pi.  iii.) 
Describes  Ptilodictya  magniiiia  n.  sp. 

Miller,  S.  A.,  and  Dyer,  C.  B.    Contributions  to  Paleontology.     (Jour. 
Cincinnati  Soc.  Nat.  Hist,  I,  1878,  pp.  24-39,  pis.  i,  ii.) 
The  authors  describe  Monticulit)ora  ctalceolus  n.  sp. 

*  Miller,  S.  A.,  and  Dyer,  C.  B.     Contributions  to  Paleontology, 

No.  2.     Cincinnati,   1878.     11   pp.,   2  pis.     (Published   by   the 
authors.) 
The  authors  describe  the  new  bryozoan  genus  Bythopora,  with  the  type  species  B. 
fruticosa  n.  sp.;  also  Ptilodictya  intemodia  n.  sp.,  and  Intricaria  clathrata  n.  sp. 

Ulxich,  E.  O.     Descriptions  of  some  new  species  of  fossils  from  the 
Cincinnati  group.     (Jour.  Cincinnati  Soc.  Nat  Hist.,  I,  1878,  pp. 
92-100,  pi.  iv.) 
Describes  Callopora  cincinnatiensis  n.  sp.,  Chaetetes  venustus  n.  ap.,  Ptilodictya 

perelegans  n.  sp. 
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C.  A.  Descriptions  of  new  species  of  invertebrate  fossils 
m  the  Carboniferous  and  Upper  Silurian  rocks  of  Illinois  and 
liana.  (Proc.  Acad.  Nat.  Sci.  Philadelphia,  1878,  pp.  29-37.) 
oes  Ptilodictya  triangiilata  n.  sp. 

field,  R.  P.  Preliminary  descriptions  of  new  species  of  fossils 
m  the  lower  geological  fonnations  of  Wisconsin.  (Annual 
)ort  of  the  Geological  Survey  of  Wisconsin  for  1877, 1878,  pp. 
-89.) 

ithor  describes  the  following  new  species,  which  are  afterwards  described 
ed  in  Geological  Survey  Wisconsin,  IV,  1882:  Treuiatoi)ora  annulifer,  granu- 
estella  granulosa,  Fistulipora  solidissima,  lens,  Chu^'tetesjusiformis,  Monti- 
rectangularis,  punctata,  multituberculata,  Alveolites  irregularis. 

1879. 

James.    Descriptions  of    new  species   of    fossils   from   the 
igara  formation  at  Waldron,  Indiana.     (Trans.  Albany  Insti- 
e,  X,  1883,  pp.  67-76.)     Extract  distributed  1879. 
I  paper  the  author  describes  fifteen  additional  new  species  of  bryozoa  from 
d  Waldron  locality.     These  gj)ecies  have  not  })een  illustrated.     A  few  will 

prove  synonyms,  while  some  others  can  not  be  recogniztnl  from  the 
ons. 

James.  The  fauna  of  the  Niagara  group,  in  central  Indiana, 
venty -eighth  Ann.  Rep.  New  York  State  Museum  Nat.  Hist., 
iseum  edition,  1879,  pp.  99-203,  32  pis.)  Bryozoa,  pp.  110-126, 
.  v-xii. 

>l80ii,  H.  Alleyne.  On  the  structure  and  aflSnities  of  the 
'abulate  Corals"  of  the  Paleozoic  period,  with  critical  descrip- 
ns  of  illustrative  species.  Edinburgh,  1879.  342  pp.,  15  pis. 
yozoa,  pp.  253-327,  pis.  xii-xv. 

^  the  Tabulate  Corals  the  author  includes  the  nionticuliporoids  and  their 
rhe  following  genera  of  bryozoa  are  characterized  and  critically  discussed: 
ipora,  Heterotrypa,  Dekayia,  Constellaria,  Fistulipora,  Diplotrypa,  Mono- 
asopora.  One  or  more  typical  8i>ecies  of  each  are  descrilx^d  and  their  in  tor- 
ture elucidated. 

h,  E.  O.  Descriptions  of  new  genera  and  species  of  fossils 
•m  the  Lower  Silurian  about  Cincinnati.  (Jour.  Cincinnati  8oc. 
t.  Hist.,  II,  1879,  pp.  9-30,  pi.  vii.) 

BW  genera,  Rhopalonaria  and  Crateripora,  and  five  new  specieslare  descril)ed, 
[laria  venosa,  Chsetetes  compressus,  Fistulipora  flabellata..  Crate ri|>ora  lineata 
expansa,  Crateripora  erecta. 

ti,  E.  O.  Description  of  a  new  genus  and  some  new  species  of 
vozoans  from  the  Cincinnati  group.  (Jour.  Cincinnati  Soc. 
t.  Hist,  n,  1879,  pp.  119-131,  pi.  xii.) 

bes  the  new  genus  Atactopora  with  seven  new  specia«<,  A.  hirsuta,  maculata, 
nosa,  mundula,  tenella,  subramosa,  septosa;  also  Stellipora  limitariH  and 
I  granuliferus,  irregularis,  subglobosus,  elegans. 

tt,  C.  D.    Fossils  of  the  UticA  slate.     (Tmns.  Albany  Institute, 
1883,  pp.  18-38.)     Extract  distributed  1879.  ^ 

bes  Sagenella  ambigua  n.  sp.  from  the  Utica  slate.  Digitized  by  ^ 
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WTiite,  C.  A.  Paleontological  Papers  No.  11:  Remarks  upo 
Carboniferous  fossils  from  Colorado,  Arizona,  Idah^ 
Wyoming,  and  certain  Cretaceous  corals  from  Colorado, 
with  descriptions  of  new  forms.  (Bulletin  U.  S.  G 
Sui-vey,  V,  1879,  pp.  209-221.) 
This  paper  contains  a  description  of  Ptilodictya  triangulata  White. 

1880. 

*  Hall,  James.    Corals  and  Bryozoans  of  the  Lower  Helderbei 

(Thirty -second  Ann.  Rep.  New  York  State  Museum  N 

Albany,  1879,  pp.  141-176,  pis.  vii-xxii.) 

This  work  is  a  continuation  of  the  work  on  the  bryozoan  fauna  of  the  I 

derberg  group  published  in  1874.     Seventy-four  species  are  described  ai 

most  of  them  new,  referred  to  the  genera  Ch^tetes,  Trematopora,  Callopo: 

alia,  Ceramopora,  Paleschara,  Stictopora,  Escharopora,   Fenestella,  Icht 

and  Thamniscus. 

Miller,  S.  A.     Description  of  four  new  species  of  Siluriai 
(Jour.  Cincinnati  Soc.  Nat.  Hist.,  Ill,  1880,  pp.  140-14^ 
Describes  Bythopora  nashvillensis  n.  sp. 

XJlrich,  E.  O.  Catalogue  of  fossils  oc^mrring  in  the  Cincinm 
of  Ohio,  Indiana,  and  Kentucky.     Cincinnati,  1880.  iv,  3 

"Wliitfield,  R.  P.     Descriptions  of  new  species  of  fossils  1 
Paleozoic  fonnations  of  Wisconsin.     (Ann.  Rep.  Wiscoi 
logical  Survey  for  1879,1880,  pp.  45-71.) 
Contains  description  of  one  new  species  of  bryozoa,  Fistulipora  nigoea. 

1881. 

Claypole,  E.  W.     On  the  occurrence  of  an  archimediform  Fe 

in  the  Upper  Silurian  rocks  of  Ohio.     (Proceedings  of  th 

can  Association  for  the  Advancement  of  Science,  XX 

p.  191.) 

The  author  notes  the  occurrence  of  this  remarkable  form  for  which  h 

the  new  genus  and  species  Helicopora  latispiralis. 

*Hall,  James.     Bryozoans  of  the  Upper  Helderberg  and  ] 

groups.     (Trans.  Albany  Institute,  X,  1883,  pp.  145-19 

tributed  in  the  form  of  extracts  separately  paged  in  1881 

This  paper  contains  brief,  usually  inadequate  descriptions,  without  illusi 

189  new  species  from  the  Upper  Helderberg  of  New  York  and  Ontario,  ani 

Falls  of  the  Ohio,  which  deposit  Hall  considered  of  Upper  Helderbei^  age 

the  HamilUjn  group  of  New  York,  Ontario,  and  elsewhere.     Moet  of  th< 

were  later  more  fully  described  and  figured  in  the  Paleontology  of  New 

1887.     The  new  genera  and  subgenera  proposed  are  Phractopora,  TYu 

Intrapora,  Thamnopora,  Prismopora,  Scalaripora,  Cystopora,  Clonopora, 

Semiopora,  Acn>genia,  Hederella,  Ptilionella,  and  Hernodia. 

Miller,  S.  A.  Subcarboniferous  fossils  from  the  Lake  Valley 
district  of  New  Mexico,  with  descriptions  of  new  species. 
Cincinnati  Soc.  Nat.  Hist.,  IV,  1881,  pp.  306-316,  pi.  vii 


Describes  Trematopora  americana  ii.  sp. 

Die 
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lolson,  H.  Alleyne.  On  the  structure  and  affinities  of  the  genus 
[onticulipora  and  its  subgenera,  with  critical  descriptions  of  illus- 
■ative  species.  Edinburgh,  1881.  240  pp.,  6  pis.  A  review  of 
lis  work  appeared  in  the  Ann.  Mag.  Nat.  Hist.,  ser.  5,  VIII,  1881, 
p.  61-63. 

memoir  is  an  expansion  of  the  latter  part  of  the  author's  work  **0n  the 
re  and  Affinities  of  the  Paleozoic  Tabulate  Corals."  After  chapters  on  the 
1  History  of  the  Genus  Monticulipora,  Its  General  and  Comparative  Structure, 
pment,  Affinities  and  Zoological  Position,  Relations  to  Other  Genera  and  Sub- 
is,  full  and  careful  descriptions  are  given  of  the  genera  and  subgenera  (aa  the 
calls  some  of  them)  Fistulipora,  Constellaria,  Dekayia,  Monticulipora,  Diplo- 
Vlonotrypa,  Prasopora,  Peronopora,  Heterotrypa,  with  illustrative  species  fully 
curately  described  and  amply  figured.  This  memoir  marks  a  very  great 
B  over  any  previous  work. 

stedt,  Friedrich  Augustus.  Die  Roehren-  und  Sternkoi-allen. 
^etrefactenkunde  Deutschlands,  VI.)  Leipzig,  1881.  Plates  in 
tlas. 

is  work,  a  general  review  of  corals  and  some  bryozoa,  are  references  with  more 
extended  descriptive  remarks  to  a  number  of  American  species,  accompanied 
^  good  figures  in  the  atlas.  Chfetetes  frondosus  var.  limatus,  Chsetetes  levi- 
and  Fenestella  incongruens  are  new  names  propose<l  for  American  forms.  The 
d  third  are  inadequately  described;  the  second  is  a  synonym  for  Bythopora 
(Nicholson). 

1882. 

Ira  M.    The  coi-als  of  Delafield.     (Transactions  of  the  Wisc^on- 
n  Academy  of  Science,  V,  1882,  pp.  185-193.) 
paper  is  a  general  discussion  more  particularly  of  the  nionticuliporoi<l  forms 
ng  at  this  noted  locality  and  described  in  the  Geology  of  Wisconsin,  IV. 

I,  James.  Descriptions  of  species  of  fossils  found  in  the  Niagara 
roup  at  Waldron,  Indiana.  (Indiana,  Department  of  Geology 
id  Nat.  Hist.,  Eleventh  Ann.  Rep.,  1882,  pp.  217-345,  pis.  iv-xi.) 
is  a  reproduction  for  the  benefit  of  Indiana  readers  of  Hall's  papers  on  the 
►n  fossils,  which  appeared  in  the  Twenty-eighth  Ann.  Rep.  New  York  State 
n,  1876-1879,  and  the  Trans.  Albany  Institute,  X,  Extract,  1879. 

er,  S.  A.    Notice  of  a  work  by  Prof.  Nicholson  on  the  Genus 

[onticulipora.     (Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  1882,  pp. 

5-33.) 

x)noclastic  review  of  Prof.  Nicholson's  ** Genus  Monticulipora." 

r,  S.  A.    Description  of  two  new  genera  and  eight  new  species 
f  fossils  from  the  Hudson  River  group,  with  remarks  upon  others. 
Four.  Cincinnati  Soc.  Nat.  Hist.,  V,  1882,  pp.  34-44,  pis.  i,  ii.) 
ribes  Stomatopora  proutana  n.  sp. 

ch,  E.  O.    American  Paleozoic  bryozoa.     (Jour.  Cincinnati  Soc. 

at.  Hist.,  V,  1882,  pp.  121-176,  pis.  vi-viii,  pp.  232-267,  pis.  x, 

i;  VI,  1883,  pp.  82-92,  pi.  i,  pp.  148-168,  pis.  vi,  vii,  pp.  245- 

r9,  pis.  xii-xiv;  VII,  1884,  pp.  24-51,  pis.  i-iii.) 

is  the  first  attempt  at  a  comprehensive  account  of  the  bryozoa  found  in  Ameri- 

eozoic  strata.     After  a  general  diptcuFsion  regarding  the  affinities  and  system-  ^  I 

sition  of  some  groups  of  bryozoa  (Trepostomata),  whose  systematic  posi^la^^OOgl 
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(Indiana,  Depart 
Rep.,  1882,  pp.  f 


ha<l  been  a  bone  of  contention  for  many  years,  the  author  gives  brief  <lij 
most  of  the  Paleozoic  genera  hitherto  known  and  proposes  the  new  genera  i 
Leioclema,  Scenellopora,  Mitoclema,  Arthronema,  Graptodictya,  Arthropc 
nopora,  Stictoporella,  Rhinidictya,  Cystodictya,  Pachydictya,  Phyllodictya, 
pora,  Batostomella,  Calloporella,  Aspidopora,  Dekayella,  Petigopora,  Discot 
tiopora,  Didymopora,  Ceramoporella,  Cheiloporella,  Crepipora.  Then  are 
a  large  number  of  new  species  (81).  The  descrriptions  are  full  and  accui 
parisons  with  related  species  and  often  (-ritical  note.s  are  given.  A  new  sub 
Trepostomata,  is  founde<l. 

WTiite,  C.  A.     Van  Cleve's  fossil  corals. 
Geolog}^  and  ?sat.  Hist.,  Eleventh  Ann. 
pis.  xliv-lv.) 

ContAius  descriptions  of  Constellaria  antheloi<leA  Hall,  Monticulipora 
d'Orbigny,  and  Clathroi>ora  fronda*^  Hall. 

*  WTiitfield,  R.  P.     Paleontology.    (Geolog}^  of  Wisconsin,  I 
pp.  163-349,  pLs.  i-xxvii.) 

Contains  descriptions  of  the  following  species:  C'ha?tetes  fusiformis,  Mon 
rectangularis,  punctata,  multituberculata,  ?  Ortoni,  Alveolites  irregularis,  J 
granulosa,  Sti(;topora  fragilis,  Trematopora  granulata,  annulifera,  Fistulipo 
sima,  nigosa,  lens,  Constellaria  j^olystoinella. 

Wliitfield,  R.  P.     Descriptions  of  new  species  of  fossils  froi 
(Annals  New  York  Acad.  Sci.,  II,  1882,  pp.  193-244.) 
Describes  Synocladia  rectistyla. 

1883. 


*  Claypole,  E.  W.  On  Helicopora,  a  new  spiral  genus  (wi 
species)  of  North  American  Fenestellids.  (Quar.  Jour.  G< 
London,  XXXIX,  1883,  pp.  30-38,  pi.  iv.) 

Gives  a  description  of  Helicopora  n.  gen.  with  three  new  species — H.  b 
Ulrichii,  and  archimedifonnis,  and  a  brief  discussion  of  the  family  Fenesi 
which  the  new  genus  is  referre<i  by  the  author. 

*Foord,  A.  H.  Contributions  to  the  micro-paleontology 
C^ambro-Silurian  rocks  of  Canada.  (Gcol.  Nat  Hist.  Surv 
jida,  Ottawa,  1883.     26  pp.,  7  pis.) 

The  writer  gives  a  good  account  of  monticuliporoids  from  Ordovician  stra 
ada.  The  si)ecie8  were  studies!  according  to  modern  methods  and  the 
internal  structure  are  well  described  and  figured.  The  new  sjiecies  are  ! 
pora  Westoni,  Billingsi,  Homotrypa  sirailis,  Prasopora  oculata,  affinis,  E 
regularis,  Amplexopora  superba.  Canadensis,  Batostoma  Ottawaeiise,  S 
areolata. 

Hall,  James.     Van  Cleve's  fossil  corals.     (Indiana,  Departme 

ogy  and  Nat.  Hist,  Twelfth  Ann.  Rep.,  1883,  pp.  239-: 

i-xiv.) 

In  this  volume  are  reproduced  a  number  of  plates  of  western  fossils,  d 

engraved  by  John  W.  Van  Cleve  previous  to  1853.     The  publication  of  the 

prevented  by  the  author* s  death.     The  bryozoa,  derived  from  the  Cincii 

Clinton  groui)s,  are  identified  by  Professor  Hall.     The  new  8])ecie8  are  F 

bipunctata,  Rtictopora  corapressa,  bifurcata,  and  Van  Clevii. 
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*HaU,  Jamea.  Discussion  upon  the  manner  of  growtli,  variation  of 
form,  and  characters  of  the  genus  Fenestelhi,  and  its  relations  to 
Hemitrypa,  Polypora,  Retepora,  Cryptoponi,  etc.  (Report  of  the 
State  Geologist  of  New  York  for  the  year  1882,  Albany,  1888,  pp. 
5-16,  36  figs.) 
Contains  a  (iiscussion  of  Feneetella  and  related  genera,  and  25  platen  prepan'<l  for, 

and  later  appearing  in,  Paleontology  of  New  York,  VI,  1887. 

*  Hall,  James.     Fossil  corals  and  bryozoans  of  the  lT|)ptu'  Helderberg 

group.  25  plates  with  explanation  sheets.  (Report  of  the  State 
Geologist  of  New  York  for  the  year  1882,  Albany,  1883,  pis. 
vii-xxxiii.) 
James,  XT.  P.  Descriptions  of  fossils  from  the  Cincinnati  group. 
(Jour.  Cincinnati  Soc.  Nat.  Hist.,  VI,  1883,  pp.  235-286,  pi.  x.) 
Contains  description  of  Monticulipora  dychei  n.  sp. 

"Wliite,  C.  A.    Contributions  to  invertebrate  paleontology.  No.  6:  cer- 
tain Carboniferous  fossils  from  the  Western  States  and  Territories. 
(Hayden's  Twelfth  Ann.  Rep.  U.  S.  (xeogr.  Geol.  Sur\\  of  the 
Territories,  Part  I,  1883,  pp.  119-141,  pis.  xxxiii-xxxvi.) 
Contains  description  and  figures  of  Ptilodictya  triangulata. 

1884. 

*  Foord,  Arthur  H.    On  three  new  species  of  Monticuliporoid  Corals. 

(Ann.  Mag.  Nat.  Hist.,  ser.  5,  XIII,  1884,  pp.  888-342,  pi.  xii.) 
Describes  Monotrypa  marropora  and  Amplexojwra  inicrotonia  from  the  Wen  lock 
of  England,  and  Dekayella  robusta  from  Cincinnati,  Ohio. 

^Hall,  James.    Descriptions  of  the  Bryozoans  of  the  Hamilton  group. 

(Report  of  the  State  Geologist  of  New  York  for  the  year  1883, 

Albany,  1884,  pp.  5-61.) 
Contains  descriptions  of  74  species  of  bryozoa,  all  of  which  afterwania  reappeared 
in  Paleontology  of  New  York,  VI,  1887. 

*  Hall,  James.  Bryozoa  (Fenestellidse)  of  the  Hamilton  group.  (Thirt}-- 

sixth  Ann.  Rep.  New  York  State  Museum  Nat.  Hist.,  Albany,  1883, 
pp.  57-72.) 
Contains  descriptions  of  20  species  of  Fenestella,  which  afterwards  reapinuired  in 
Paleontolc^'  of  New  York,  VI,  1887. 

*  James,  XT.  P.    Descriptions  of  three  species  of  fossils.    (Jour.  Cin- 

cinnati Soc.  Nat.  Hist.,  VII,  1884,  pp.  21-24.) 
Describes  Fistulipora  oweni  sp.  nov.  and  Ceraniopora  ?  beani  James,  both  six'cies 
illustrated  with  woodcuts. 

*  James,  U.  P.     Descriptions  of  four  new  species  of  fossils  from  the 

Cincinnati  group.     (Jour.  Cincinnati  Soc.  Nat.  Hist.,  VII,  1884, 
pp.  137-139,  pi.  vii.) 
Describes  Monticulipora  ohioensis  n.  sp.  and  falesi  n.  sp. 

Ringneberg,  Eugene  N.  S.    New  fossils  from  the  four  groups  of  the 
Niagara  period  of  western  New  York.     (Proc.  Acad.  Nat.  Sci. 
Philadelphia,  1884,  pp.  144-150,  pis.  ii,  iii.) 
Describes  Stictopora  obliqua  n.  sp.  and  graminifolia  n.  §gftizeP^<c9Rt^^*§^  I'l^d 

figures  are  both  worthless.  ^ 


142 


AMERICAN   FOSSIL    BRYOZOA. 


[BULL. 


Spencer,  J.  W.     Niagara  fossils.     Part  III.     Fifteen  new  species 

Niagara  fossils.     (Trans.  St.  Louis  Acad.  Sci.,  IV,  1884,  pp.  6( 

610,  pis.  vii-ix.)     Also  in  (Bulletin  of  the  Museum  of  the  Univ 

sity  of  the  State  of  Missouri,  I,  No.  1, 1884,  pp.  62-61,  pis.  vii-i 

Describes  Rhinoiwra  venosa  n.  sp.,  Clathropora?  gracilis  n.  sp.,  Fenestella  bico 

n.  sp.,  Polypora  (Fenestella?)  Albionensis  n.  sp.    The  fossils  themselves  are  \ 

poorly  preserved,  the  descriptions  given  are  inadequate,  and  the  illustrations 

almost  worthless.     It  is  doubtful  if  any  can  be  recognized.     The  first  two  are  aln 

certainly  synonyms  for  other  species. 

1885. 

Davis,  William  J.     Kentucky  fossil  Corals.    Part  II,  1885.    (Kentuc 
Geological  Survey,  John  R.  Proctor,  director.)     139  pis.,  no  te 

Of  this  work  only  the  plates  have  appeared.  In  the  explanation  sheets  of  pi; 
51,  73,  78,  and  80  occurs  a  new  generic  term,  Nicholson ia,  with  three  species— cf 
densis  ( =  Hederella  canadensis  (Nicholson) ),  adnata,  and  angulata.  The  last  is 
a  bryozoan  nor  even  a  fossil,  while  the  second,  though  too  poorly  figured  to 
determined  with  certainty,  is  probably  the  same  as  Hederalla  filiformis  (Billings 

*  Hall,  James.    On  the  mode  of  growth  and  relations  of  the  Fenestelli( 

(Report  of  the  State  Geologist  of  New  York  for  the  year  18 

Albany,  1885,  pp.  35-46,  pis.  i,  ii.) 
The  author  defines  various  genera  referred  to  the  FenestellidflB  and  gives  two  pL 
to  illustrate  generic  structure.  The  work  was  in  lai^  part  later  incorporated  in 
Paleontology  of  New  York,  VI,  1887.  New  genera,  mostly  called  sul^enera  by 
author,  are  Fenestrellina  [d'Orbigny?],  Fenestropora,  Ptyloporina,  Ptyloport 
Unitrypa,  Isotrypa. 

*  Nicholson,  H.  AlleyDO,  and  Foord,  Arthur  H.    On  the  genus  Fis 

lipora  M'Coy,  with  descriptions  of  several  species.  (Ann.  M 
Nat.  Hist.,  ser.  5,  XVI,  1885,  pp.  496-517,  pis.  xv-xviii.) 
An  admirable  study  of  the  genus  Fistulipora  and  a  number  of  its  species.  ' 
structure  of  a  number  of  previously  recorded  species  is  well  worked  out  and  the 
lowing  new  species  fully  described:  Fistulipora  muscosa  (Lower  Carboniferoi; 
Scotland),  nummilina  (Wenlock — England),  dobimica  (Wenlock — England),  coi 
vi(»  (Wenlock — England).  American  species  described  are  F.  utriculus  Rominj 
eriensis  Rominger. 

1886. 

*Hall,  James.  Bryozoa  of  the  Upper  Helderberg  group.  Platen  a 
explanations.  (Fifth  Ann.  Rep.  State  Geologist,  New  York,  1 
the  year  1885,  Albany,  1886,  14  pis.)  Twelve  plates  bound 
quarto  form  were  sent  out  in  1886  under  the  above  title  in  brochi 
form. 
These  plates  appeared  subsequently  in  the  Paleontology'  of  New  York,  VI,  188' 

Ringueberg,  Eugene  N.  S.    New  genera  and  species  of  fossils  from  1 
Niagara  shales.     (Bulletin  Buffalo  Soc.  Nat.  Sci.,  V,  1886,  pp. 
22,  pis.  i,  ii.) 
Descriljes  the  following  new  species:  Ceramopora  orbiculata,  Khinopora  curvj 

Stomatopora  recta,  parva,  Chaetetes  expansus.    JgJ^ggjlJp^t^JQ^s  are  very  poor. 
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li,  E.  O.  Descriptions  of  new  Silurian  and  Devonian  fossils. 
)ntribution8  to  American  Paleontology,  Volume  I,  No.  1,  Cin- 
nati,  1886,  pp.  3-35,  pis.  i-iii.)  Bryozoa,  pp.  3-25,  pis.  i,  ii. 
ubiication,  desired  aa  a  serial,  ended  with  its  first  number.  The  author 
critically  the  families  Feneetellidse  and  Acanthocladiidse  and  diagnoses  their 
Two  new  genera  are  defined,  Buskopora  and  Lichenotrypa,  and  sixteen  new 
x)m  the  Falls  of  the  Ohio,  referred  to  the  genera  Fenestella,  Semicoscinium, 
t,  Polypora,  Fistulipora,  Eridopora,  Buskopora,  Lichenotrypa,  and  Discotrypa. 

ti,  E.  O.  Report  on  the  Lower  Silurian  Bryozoa,  with  prelimi- 
•y  descriptions  of  some  of  the  new  species.  (Fourteenth  Ann. 
p.  Geol.  Nat.  Hist.  Sur.  Minnesota,  1886,  pp.  57-103.) 
5W  genus  is  established,  Homotrypella,  and  37  new  species  described  from 
I  ton  strata  of  Minnesota,  which  are  later  fully  described  and  figured  in 
of  Minnesota,  III. 

1887. 

ite,  August  F.  Flint  Ridge  Bryozoa.  (Bulletin  of  the  Scien- 
c  Laboratories  of  the  Denison  University,  II,  1887,  pp.  71-88, 
vii.) 

iper,  following  the  lines  of  work  laid  down  by  Mr.  Ulrich,  deals  fairly  well 
!  Coal  Measures  fauna  of  Flint  Ridge  in  central  Ohio.  One  new  genus, 
ictyon,  is  proposed,  and  the  following  new  species  are  described:  Rhombo- 
tipora,  Glauconome  whitii,  Chainodictyon  laxum,  Fenestella  limbatus  and 
3tu8,  Stenopora  Ohioensis. 

;te,  August  F.  The  Clinton  group  of  Ohio,  Part  III.  (BuUe- 
of  the  Scientific  Laboratories  of  the  Denison  University,  II, 
17,  pp.  149-176,  pis.  xv-xvii.)  [The  plates  were,  however, 
itted  from  this  volume,  but  pis.  xv  and  xvi  appear  in  the  suc- 
ding  volume,  HI,  1888.] 

iper  contains  the  best  account  which  has  yet  appeared  of  the  bryozoan  fauna 
inton  group  in  Ohio.    The  new  species  are  Hemitrypa  ulrichi,  Pachydictya 
bifurcata-instabilis,  turgida,  obesa,  Prasopora  parmula,  Monotrypella  con- 
illopora  magnopora,  Ohioensis. 

te,  August  F.  Recent  methods  in  the  study  of  the  Bryozoa. 
ience,  X,  1887,  pp.  225-226.)  Also,  Sections  of  fossils.  (Sci- 
;e,  XI,  1888,  p.  22.) 

;wo  articles,  written  in  reply  to  earlier  communications  in  Science  by  Joseph 
decrying  the  newer  methods  of  investigating  Paleozoic  bryozoa,  set  forth 
y  the  spirit  and  method  of  modem  studies  on  the  Paleozoic  bryozoa. 

James.  Descriptions  of  Fenestellidae  of  the  Hamilton  group 
New  York.  (Sixth  Ann.  Rep.  State  Geologist  New  York  for 
year  1886,  Albany,  1887,  pp.  43-70,  pis.  i-vii.) 
18  descriptions  of  twenty-two  species  of  Fenestella,  of  which  four  are  called 
m  the  Hamilton  group,  illustrated  by  thirteen  plates,  of  which  seven  appear 
port  and  the  remainder  in  the  Forty-first  Ann.  Rep.  New  York  State  Museum 
,.,  1888. 
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*  Hall,  James,  and  Simpson,  George  B.    Paleontology  of  New  1 

VI,  Corals  and  Biyozoa:  Text  and  plates  containing  descrip 

and  figures  of  species  from  the  Lower  Helderberg,  Upper  Ht 

berg  and  Hamilton  groups.     Albany,  1887.     xxvi,  298  pp.,  6 

It  is  to  be  regretted  that  this,  the  most  important  work  of  the  New  York  S 

upon  the  bryozoa,  should  prove  on  critical  examination  to  be  of  so  little  value 

to  the  systematist  or  to  the  practical  paleontologist.     As  Hall  acknowledges  th 

work  was  practically  done  by  the  draftsman,  Mr.  Cieorge  B.  Simpson,  the 

and  demerits  of  the  volume  may  be  properly  charged  to  the  latter.     The  dra^ 

however  beautiful,  are  diagrammatic  to  an  extreme  and  are  of  little  assistance 

student.     The  descriptions  are  in  many  cases  vague,  and  often  differ  s^j  decided! 

previous  descriptions  of  the  same  form  that  no  reliance  can  be  placed  upon 

The  great  numlwr  of  forms  distinguished  is  cxjnfusing.      Synonyms,  we  h 

abound.     (See  note  under  Lioclema  minutum  in  the  Catalogue  of  Genera  and  S 

The  bryozoa  of  New  York  still  require  study. 

Brief  generic  diagnoses  of  the  genera  and  subgenera  used,  60  in  numb< 
given  in  the  preliminary  pages,  prepared  by  Mr.  Charles  E.  Beecher.  Desori 
follow  of  83  species  and  3  named  varieties  from  the  Lower  Helderberg,  153  i 
and  6  named  varieties  from  the  Upper  Helderberg  (a  large  number  of  these  ar 
the  Falls  of  the  Ohio  and  are  now  considered  by  Ulrich  of  Hamilton  age),  ai 
sj>ecies  from  the  Hamilton.  A  few  species  (one  from  the  Niagara)  have  crej 
the  plates  without  description. 

♦James,  U.  P.,  and  James,  Joseph F.     On  the  Monticuliporoid  < 

of  the  Cincinnati  group,   with  a  critical  revision  of  the  sp 

(Jour.  Cincinnati  Soc.  Nat.  Hist.,  X,1887,  pp.  118-141;  X, 

pp.  158-184;  XI,  1888,  pp.  15-47. 

The  title  is  sufficiently  explanatory  of  these  papers,  which  are  iconoclastic  ii 

and  decry  modern  methods  of  research.     A  few  si)ecies  described  by  Mr.  U.  P. 

an'  wretchedly  illustrated. 

Rominger,  CarL     Description  of   a  new  form  of  Bryozoa.     ( 
Acad.  Nat.  Sci.  Philadelphia,  1887,  p.  11,  pi.  i.) 
Gives  a  des(Tipti(m  of  the  exterior  api)earance  of  three  specimens  of  a  new 
zoan  discovered  in  Comiferous  drift  bowlders  of  Michigan  for  which  the  new  ^ 
and  8|)ecific  name  Patellipora  stellata  is  proposed. 

1888. 

Foerste,  August  F.    Notes  on  Paleozoic  fossils.     (Bulletin  Scic 
Laboratories  Denison  University,  III,  1888,  pp.  117-136,  pi. 
This  paper  contains  an  additional  note  on  Chainodictyon  laxum. 

*Hall,  James.     Description  of  new  species  of  Fenestellidae  c 

Lower  Helderberg,  with  explanations  of  plates  illustrating  s] 

of  the   Hamilton  group,  described  in    the  report  of  the 

Geologist  for  1886.     (Report  of  State  Geologist  of  New  Yoi 

the  year  1887,  pp.  [393-4],  pis.  viii-xv.)    This  report  is  1 

with  the    Forty-first   Ann.  Rep.  New  York  State  Museum 

Hist.,  1888. 

Contains  descriptions  of  Fenestella  (Tectulipora  nov.  subgen.)  loculata  n.  s 

Fenestella  frequens,  and  eight  plates,  the  first  six  illustrating  species  of  Fen 

described  the  preceding  year  in  the  Sixth  Atji.  Rep.  State  Greologist  of  New 
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The  last  two  i  11  nstrate  species  of  Fenestella,  Fistulipora,  and  Lichenalia  described  but 
not%npedin  Paleontology  of  New  York,  VI,  1887. 

EtexTick,  C.  L.     Geology  of  Licking  County.  (Bulletin  Denison  Uni- 
versity, IV,  1888,  pp.  11-60,  pi.  X.) 
On  the  plate  the  author  figures  Fenestella  albida?  and  Pinnatopora  intermdia 
Ulrich. 

James,  Joseph  F.     Montieulipora,  a  coral  and  not  a  polyzoon.  (Amer- 
ican Geologist,  I,  1888,  pp.  386-392.) 

Keyes,  C.  R.    On  the  fauna  of  the  Lower  Coal  Measures  of  central 
Iowa.     (Proc.  Acad.   Nat.  Sci.  Philadelphia,  1888,  pp.  222-246, 
pi.  xii.) 
Gives  descriptions  of  Rhombopora  lepidodendroides  Meek,  and  Synocladia  biseri- 

alis  Swallow. 

*  Ulrich,  £.  O.    On  Sceptropora,  a  new  genus  of  Bryozoa,  with  remarks 

on  Helopora,  Hall,  and  other  genera  of  that  type.     (American 

Geologist,  I,  1888,  pp.  228-234.) 
In  this  paper  the  genera  Sceptropora  (nov.  gen.) ,  Helopora  Hall,  Arthroclema  Bil- 
lings, and  Arthrostylus  (propoj«ed  for  Arthronema,  found  to  be  preoccupied)    are 
described  and  the  new  species  Sceptropora  facula  and  Helopora  lindstromi  from 
Gotland. 

•Ulrich,  E.  O.    A  list  of  the  Bryozoa  of  the  Waverly  group  in  Ohio; 

with  descriptions  of  new  species.     (Bulletin  Denison  University, 

IV,  1888,  pp.  62-96,  pis.  xiii,  xiv.) 
The  paper  includes  the  descriptions  of  hve  new  and  three  other  species  of  Fenes- 
tella, one  new  species  of  Polypora,  five  new  species  of  Pinnatopora,  one  new  8pe<*ies 
of  Tseniodictya,  three  of  Cystodictya,  seven  of  Streblotrypa,  one  of  Rhombopora. 

1889. 

Foerste,  Angnst  F.    Notes  on  Clinton  group  fossils,  with  special 

reference  to  collections  from  Indiana,  Tennessee,  and  Georgia. 

(Proc.  Boston  Soc.  Nat.  Hist.,  XXIV,  1889,  pp.  263-365,  pis.  v-ix.) 

The  author  gives  notes  on  additional  species  from  the  Clinton  group.     Three  new 

species  and  one  new  variety  of  bryozoa  are  described:   Ptilodictya  expansa-emar- 

cescens,  farctus,  famelicus,  rudis. 

*  Miller,  S.  A.    North  American  Geology  and  Paleontology.     Cincin- 

nai,;,  1889.    664  pp.,  1194  figs,  in  text.    Biyozoa,  pp.  289-330,  figs. 

448-531.     First  Appendix,  1892,  pp.  665-718,  figs.  1195-1265. 

Bryozoa,  pp.  684-685.     Second  Appendix,   1897,  pp.   719-793. 

Bryozoa,  pp.  755-758. 
This  ambitious  work,  a  catalogue  of  the  genera  and  species  of  North  American 
Paleozoic  fossils,  the  genera  diagnosecl,  must  be  used  with  caution.     Many  of  the 
bryozoa  are  found  classed  among  the  Ccelenterata,  and  the  Bryozoa  section  is  badly 
mixed. 

NetUeroth,  Henry.    Kentucky  fossil  shells,  1889.     (Kentucky  Geo- 
logical Survey,  John  R.  Procter,  Director.)    245  pp.,  36  pis. 
Descriptions  are  included  in  this  work  of  Ptilodictya  and  Ptilodictya  hilli  James. 

Bull.  173 10 
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*XJlrich,  E.  O.     Contributions    to    the    micro-paleontologj 
Cambro-Silurian  rocks  of  Canada.     Part  II.     Geol.  N 
Sur.  Canada,  Montreal,  1889,  pp.  27-57,  pis.  viii,  ix.) 
The  paper  contains  an  account  with  descriptions  of  the  bryozoa  coll 

Stony  Mountain,  Manitoba.    One  new  genus  is  created,  Goniotrypa,  and 

of  new  species. 

1890. 

^NickleSy  J.  M.    Studies  on   Monticulipora.     (American  G 
VI,  1890,  pp.  396-399.) 
A  rejoinder  to  Rominger's  Studies  on  Monticulipora,  American  Geologis 
pp.  102-121. 

*  Rominger,  CarL    Studies  on  Monticulipora.     (American  C 

VI,  1890,  pp.  102-121.) 
A  paper  general  and  critical  in  nature,  and  taking  strong  ground  agau 
methods  of  determination. 

*  IJlrich,  E.  O.    New  Silurian  Bryozoa.     (Jour.  Cincinnati  1 

Hist,  XU,  1890,  pp.  173-198,  22  figs,  in  text.) 
Describes  the  new  genera,  Vinella  and  Diastoporina,  and  new  species  b 
the  genera  Vinella,  Stomatopora,  Mitoclema,  Diastoporina,  Phyllopori 
dictya,  Pachydictya,  Stictoporella,  Arthrostylus,  Helopora,  Arthroclema,  Ni 
These  afterwards  appeared  in  the  Geology  of  Minnesota,  III,  1893. 

*  IJlrich,  E.  O.    Paleozoic  Bryozoa.     (Geological  Sui-vey  of 

VIII,  1890,  pp.  285-688,  pis.  xxix-lxxviii.) 
The  publication  of  this  most  important  memoir  marks  an  epoch  in  the  e 
Paleozoic  Bryozoa.  Based  upon  an  elaborate  series  of  investigations  embrs 
large  number  of  Paleozoic  species  and  a  vast  amount  of  material,  a  daa 
proposed  laid  down  along  lines  which  are  not  likely  soon  to  be  distuj 
''Introduction  and  terminology'*  is  followed  by  chapters  on  the  "Genera 
parative  structure  of  Paleozoic  Bryozoa''  and  the  '*  Classification  and  inter 
families  and  genera. ' '  The  definitions  of  suborders,  families,  and  genera  ai 
drawn,  some  310  species,  many  of  them  new,  described  and  figured.  Tl 
indispensable  to  the  student  of  Paleozoic  Bryozoa. 

1891. 

*  Hall,  James.    Continuation  of  descriptions  of  Bryozoa  not  ] 

Volume  VI,  Paleontology  of  New  York,  for  the  Repo 

State  Geologist,  1890.     (Tenth  Annual  Report  of  the  St 

ogist  of  New  York  for  the  Year  1890,  Albany,  1891,  p 

Also  in  Forty-fourth  Annual  Report  of  the  New  Y( 

Museum,  1891,  pp.  67-87.) 

Contains  descriptions  of  Hamilton  group  bryozoa,  for  which  there  was  r 

Paleontology  of  New  York,  VI.    There  are  described:  Paleschara,  five  8pe< 

pora,  nineteen  species;  Semiopora,  one  species;  Prismopora,  two  species;  1 

two  species;  Thamniscus,  one  species;  Uederella,  one  species;  Ptilopora,  t 

There  are  no  illustrations. 
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sives,  J.  F.  Contributions  to  Canadian  Paleontology,  Vol- 
e  I,  Part  III.  The  fossils  of  the  Devonian  roeks  of  the 
ickenzie  River  Basin.  (Geol.  Nat.  Hist.  Sur.  Canada,  1891, 
.  197-253,  pis.  xxvii-xxxii.) 

ns  the  following  new  species:  Pruboecina  laxa,  Stomatopora  moniliformis, 
pel  la  Unjiga. 

1892. 

[enry  M.  Notes  and  descriptions  of  some  new  or  hitherto 
recorded  species  of  fossils  from  the  Cambro-Silurian  (Ordovi- 
n)  Rocks  of  the  Province  of  Quebec.  (Canadian  Record  of  Sci- 
;e,  V,  1892,  pp.  96-103.) 

OS  descriptions  of  Dicranopora  parva,  n.  sp. ;  Prasopora  lycoperdon  Van- 
ir.  Selwyni,  n.  var.;  Diplotrypa  Quebecensis,  n.  sp.;  Monotrypa  incerta, 
t  is  doubtful  whether  any  of  these,  except  Diplotrypa  Quebecensis,  which 
I  been  redescribed  and  figured  by  Ulrich,  will  gain  recognition. 

ger,  CarL  On  the  occurrence  of  typical  Chsetetes  in  the  Devo- 
-n  strata  at  the  Falls  of  the  Ohio,  and  likewise  in  the  analogous 
is  of  the  Eifel  in  Germany.  (American  Geologist,  X,  1892, 
.  56-63,  pi.  iii.) 

sral  discussion  with  figures  and  some  description  of  Monotrypa  tenuis  Hall, 
I  ponderosus  Rominger,  and  two  species  not  bryozoans. 

1893. 

l-renville,  A.  J.  On  Hemitrypa  hibernica  McCoy.  (Sc^'entific 
oceedings  of  the  Royal  Dublin  Society,  (n.  s.)  VIII,  1893,  pp. 
^-144,  pi.  viii.) 

ithor  gives  an  admirable  account  of  the  history  of  the  genus  Hemitrypa, 
ructure  he  apprehends  correctly.  The  article  contains  numerous  references 
Lean  work  and  American  species. 

a,  Joseph  F.  Manual  of  the  paleontology  of  the  Cincinnati 
>up.  (Jour.  Cincinnati  Soc.  Nat.  Hist.  1893-1896.  Part  IV  in 
A.  XV,  1893,  pp.  14^169;  Part  V  in  Vol.  XVI,  1894,  pp.  178- 
3;  [Part  VI]  in  Vol.  XVLQ,  1895,  pp.  67-88;  [Part  VII]  in  Vol. 
nil,  1896,  pp.  115-140.) 

ptions  are  given  of  the  species  of  monticuliporoids  of  the  Cincinnati  group 
he  author  considered  valid,  and  those  which  he  considered  synonyms  are 
to  the  species  of  which  he  considered  them  synonyms.  The  work,  which  is 
onoclastic,  was  left  unfinished  by  the  death  of  the  author. 

h,  E.  O.  On  Lower  Silurian  Bryozoa  of  Minnesota  (Geology 
Minnesota,  III,  Part  I,  Minneapolis,  1893,  pp.  96-332,  pis. 
[xviii.) 

to  the  memoir  in  the  Greological  Survey  of  Illinois,  VIII,  1890,  this  is  the 
portant  work  on  the  Paleozoic  Bryozoa,  even  though  it  deals  mainly  with  the 
of  Minnesota.  The  classification  given  in  the  Illinois  work  is  improved  in 
rticolars.  The  descriptive  part  contains  157  species,  many  of  them  new, 
to  50  genera. 
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1894. 

*Keye8,  Charles  RoUin.  Missouri  Geological  Survey,  V 
tology  of  Missouri,  Part  II,  Jeflfei-son  City,  1894.  22 
pis.     Bryozoa,  pp.  13-37,  pis.  xxxiii,  xxxiv. 

Catalogues  with  eynonymy  and  localities  the  species  of  bryozoa  found  i 
of  Missouri  or  near  its  boundaries.  Some  species  are  described  and  1 
descriptions  and  figures  being  mostly  reproductions  from  the  Geologies 
Illinois,  VIII,  1890. 

1895. 

Ami,  H.  M.     Notes  on  Canadian  fossil  bryozoa.     (Canadian  '. 
Science,  VI,  1895,  pp.  222-229.) 
Notes  the  Canadian  forms  described  by  E.  O.  Ulrich  in  the  Geolog.^ 
sota,  III. 

Foerste,  August  F.    Fossils  of  the  Clinton  group  in  Ohio  anc 

(Geol.  Sur.  Ohio,  VII,  1896,  pp.  516-601,  pis.  xxviii-xx 

In  this  work  there  is  reproduced  with  more  or  less  fullness,  for  the  ben 

readers,  what  Mr.  Fcjersto  had  published  regarding  the  Clinton  group  in  ( 

vious  papers. 

Herrick,  C.  L.      Observations  upon  the  so-called  Waverly 
Ohio.     (Geol.  Sur.  Ohio,  VII,  1895,  pp.  495-515,  pi.  xL 
Rhombopora  ohioensis  Ulrich  is  figured  on  pi.  xix. 

*  Simpson,  G^eoi^e  B.    A  discussion  of  the  different  genera 
tellidae.     (Thirteenth  Ann.  Rep.  State  Geologist  New 
the  year  1893,  Albany,  1894  [distributed  1895],  pp.  687- 
in  Forty -seventh  Ann.  Rep.  New  York  State  Museum  > 
1894,  pp.  881-921.) 
A  general  discussion  of  the  Fenestellidje  and  inter-relations  of  the  g€ 
author  reproduces  original  figures  by  Prout  and  King  of  species  of  Sem 
Fenestralia,  Phyllopora,  Synocladia.     The  following  new  generic  names  i 
belliporina,    Polyporella,    Flabelliporella,   Reteporella,    Pinnaporina,   Pi 
Cycloporina,  Tectuliporella,  Lyroporina,  Lyroporella. 

Wliiteaves,  J.  F.     Systematic  list,  with  reference's,  of  the 

the  Hudson  River  or  Cincinnati  formation  at  Stony  J 

Manitoba.     (Paleozoic  Fossils,  III,  Part  II,  1895,  pp. 

Geol.  Sur.  Canada.) 

The  paper  contains  no  descriptions,  but  synonymy  and  localities  are  gi^ 

Wliitfield,  R.  P.     Contributions  to  the  paleontology  of  Ohic 
Sur.  Ohio,  VII,  1895,  pp.  407-494,  pis.  i-xii.) 
Contains  a  description  of  Synocladia  rectistyla. 

1896. 

Harper,  George  W.,  and  Bassler,  R.  S.    Catalogue  of  the 
the  Trenton  and  Cincinnati  periods,  occurring  in  the  v 
Cincinnati,  Ohio.     Cincinnati,  1896.    34  pp. 
A  list  of  fossils,  including  bryozoa,  showing  their  vertical  range. 
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James  Perrin.  Marine  fossils  from  the  Coal  Measures  of 
lansas.  (Proc.  American  Phil.  Soc.,  XXXV,  1896,  pp.  213- 
,  pis.  xvi-xxiv.) 

I  the  occurrence  of  several  Coal  Measures  t)ryoz(>a  at  Poteau  Mountain, 
rritory,  and  in  northeastern  Arkansas. 

,  E.  O.  Bryozoa.  (Zittel's  Text-book  of  Paleontology  (English 
ion).  Translated  and  edited  by  Charles  R.  Eastman.  Vol. 
'art  I.)  Bryozoa,  pp.  257-291,  tigs.  411-488. 
3rk  gives  a  comprehensive  survey  and  classification  of  all  the  bryozoa. 
rders are  recognized:  Ctenostomata,  Cyclostomata,  Cryptostomata,  Treposto- 
[  Chilostomata.    One  new  genus  is  defined,  Cyclotrypa. 

1897. 
on,  George  B. 

dbook  of  the  genera  of  the  North  American  Paleozoic  Bryozoa. 
introduction  upon  the  structure  of  living  species.  (Fourteenth 
jp.  State  Geologist  New  York  for  the  year  1894,  Albany,  1895 
ited  1897],  pp.  407-608,  pis.  A-E,  i-xxv.)  This  report  of  the 
^ologist  also  appears  as  part  of  the  Forty-eighth  Annual  Report 
lew  York  State  Museum. 

5  a  critical  review  of  this  work  would  require  a  volume  in  itself.  The 
al  introduction,"  "Bibliography  of  recent  forms,"  and  the  account  of  the 
of  the  polypide,  or  living  animal,  are  valuable,  bringing  together,  as  they 
useful  knowledge.  The  list  of  North  American  species  is  but  a  condensa- 
Miller*s  North  American  Geology  and  Paleontology,  without  an  attempt 
jfer  any  of  the  sp>ecie8  to  the  new  genera  described  in  succeeding  pages  of  the 
k.  The  "Descriptions  of  Families  and  Genera"  forms  the  most  disappoint- 
f  the  work.  Many  new,  and  generally  needless,  family  names  are  proposed, 
numerous  similar  examples,  we  may  mention  that  the  family  Monticuli- 
defined  as  embracing  forms  with  cystiphragms  and  no  interstitial  cells,  and 
Bw  family,  Prasoporidse,  is  proposed  for  forms  having  cystiphragms  and 
1  cells.  But  the  genus  Monticulipora  often  has  interstitial  cells,  and,  more- 
peon  figures  it  so.  Many  of  the  genera  proposed  are  very  artificial  and  in 
le  instance  imaginary  (see  remark  under  Lyropora  in  the  Catalogue  follow- 
agnosesof  genera  by  other  authors  are  in  some  cases  put  in  quotation  marks, 
itirely  misquoted;  misspellings  of  generic  and  specific  names  are  frequent; 
of  important  genera  are  omitted,  whether  designedly  or  not  is  not  stated; 
s  reproductions  of  figures  of  other  authors,  and  also  of  Hall  and  Simpson, 
under  different  names;  some  specific  names,  which  are  found  nowhere  else, 
without  explanation  or  definition. 

w  generic  names  found  in  this  handbook  are  Lyroporidra,  Anastomopora, 
ella,  Stictocella,  Stictoporidra  (page  527;  called  Stictoporina  by  error  on 
,  Fistuliporina,  Fistuliporella,  Ptilocella,  Fistuliporidra,  Fistulicella. 

ives,  J.  F.    The  fossils  of  the  Galena-Trenton  and  Black  River 
[nations  of  Lake  Winnepeg  and  its  vicinity.     (Paleozoic  Fossils, 
>  Part  II,  1897,  pp.  129-242,  pis.  xvi-xxii.)     Bryozoa,  pp. 
-163,  pis.  xviii,  xix  (in  part), 
w  species  are  Stomatopora  Canadensis,  Mesotrypa  Selkirkensis. 
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1898. 

'VThiteaves,  J.  F.  On  some  additional  or  imperfectly  underat 
fossils  from  the  Hamilton  formation  of  Ontario,  with  a  revi 
list  of  the  species  therefrom.  (Contributions  to  Canadian  Pale 
tology,  I,  Part  V,  1898,  pp.  361^18,  pis.  xlviii-1.  Geol.  Su 
Canada.)  Bryozoa,  pp.  376-382,  pi.  xlviii  (in  part). 
One  new  species  is  descrilxxl,  Scalaripora  Canadensis. 

1899. 

Q-rabau,  Amadeus  W.    Geology  and  Paleontology  of  Eighteen-^ 

Creek  and  the  Lake  Shore  Sections  of  Erie  County,  New  Yc 

Part  II.     Paleontology.     (Bulletin  of  the  Buffalo  Society  of  J 

ural  Sciences,  VI,  1899,  pp.  98-403,  263  figs.)     Bryozoa,  pp.  1 

139,  158-179,  figs.  47-77A. 

In  the  fauna  of  this  region  the  author  enumerates,  giving  brief  descriptions  co 

or  adapted  from  Hall  and  Simpson's  Paleontology  of  New  York,  VI,  or  Simps 

]  Inndbook  of  Genera,  some  forty  species  of  bryozoa.     Diagnoses  are  also  given  oi 

gvnera  used.     One  new  species  appears,  Monotrypa  amplectens. 

1900. 

GKrabau,  Amadeus  W.  The  faunas  of  the  Hamilton  group  of  Ei^ 
een-Mile  Creek  and  vicinity,  in  western  New  York.  (Sixtee 
Annual  Report  of  the  State  Geologist  of  New  York  for  the  y 
1896,  New  York  and  Albany,  1899,  [issued  April,  1900],  pp.  2 
336.) 
In  the  fauna  is  noted  the  occurrence  of  seven  species  of  bryozoa.     In  a  later  w 

Init  appearing  earlier  (see  under  1899),  the  author  gives  a  full  account  of  the  b 

YAtan  fauna. 

Rogers,  Austin  F.  New  Bryozoans  from  the  coal  measures  of  Ear 
and  Missouri.  (Kansas  University  Quarterly,  ser.  A,  IX,  No 
January,  1900,  12  pp.,  pis.  i-iv.) 

This  paper  canie  to  hand  too  late  to  be  incorporate<l  into  our  work  at  any  p 
l»ut  this.  It  contains  good  descriptions  and  figures  of  the  following  species,  all  i 
Stenopora  spinulosa,  spissa,  Cystodictyainequimarginata,  divisa,  Streblotrypa  ulri 
^triatopora,  Fenestella  hexagonalis,  dentata,  kansasensis,  ovatipora,  miseouriei 
TVlypora  aspera,  flexuosa,  elUptica,  triangularis,  Thamniscus  tenuiramus,  Pinn 
jKjra  pyriformipora,  ptiloporoidea,  multipora,  Septopora  interporata,  Acanthocl 
pinnata,  Rhombocladia  delicata. 

Uhombocrladia  is  a  new  genus  which  the  author  refers  provisionally  to  the  A 
tlHx;ladiidje.  Streblotrypa  ulrichi  is  a  synonym  for  StreblotryjMi  prisca  (Grabb 
Horn). 
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STRATIONS  OP  AMERICAN  MESOZOIC  AND  TERTIARY  BRYOZOA,  WITH 
5  OF  THE  SPECIES  DESCRIBED  THEREIN. 

n  which  an  asterisk  (*)  precedes  the  name  of  the  author  are  of  special  importance  to  the 
student  of  bryozoa.] 

1829. 

>n,  Samuel  O.  Note:  Containing  a  notice  of  some  foasils  re- 
ntly  discovered  in  New  Jei-sey.  In  Vanuxem  and  Morton's 
>servations  on  tiie  geology  and  organic  remains  of  the  Secondary, 
miliary,  and  Alluvial  formations  of  the  Atlantic  coast  of  the 
nited  States  of  America.  Philadelphia,  1828.  (Extract  from 
)ur.  Acad.  Nat.  Sci.  Philadelphia,  VI,  1829,  pp.  120-129.) 
ige  62  (p.  124  of  the  Journal)  the  author  records  the  occurrence  of  fragments 
ara,  Flustra,  and  Retepora  from  the  marl  pitiS  on  Big  Timber  Creek. 

1830. 

>n,  Samuel  O.  Synopsis  of  the  Organic  Remains  of  the  Ferru- 
nous  Sand  Formation  of  the  United  States.  (Amer.  Jour.  Sci. 
rts,  ser.  1,  XVII,  1830,  pp.  274-296.) 

Ige  288  the  author  notes  the  occurrence  of  fragmenta  of  Eschara,  Flustra,  and 
ra  from  Gloucester  County,  New  Jersey. 


Philadelphia,  1833.    227  pp. , 


1833. 

Baac.    Contributions  to  Geology. 

pis. 

>ryozoa  described  are — 

lites  Bouei,  p.  189,  pi.  vi,  202. 

lites  Duclosii,  p.  190,  pi.  vi,  203. 

olites  interstitia,  p.  191,  pi.  vi,  204. 

olites  discoidea,  p.  192,  pi.  vi,  205. 

*e  from  the  Eocene  of  Claiborne,  Alabama. 

1834. 

>n,  Samuel  O.    Synopsis  of  the  Organic  Remains  of  the  Creta- 

ous  Group  of  the  United  States.    Philadelphia,  1834.    88+8  pp. , 

>pls. 

)ryozoa  described  are — 

ira  digitata  n.  sp.,  p.  79,  pi.  xiii,  8. 

ra  sagena  n.  sp.,  p.  79,  pi.  xiii,  7. 

K)ra  sp.  und.,  p.  79. 

)me  from  the  Cretaceous  of  New  Jersey. 
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1841. 

Conrad,  T.  A.  Observations  on  the  Secondary  and  Tertiar 
tions  of  the  southern  Atlantic  States,  b}^  James  T.  Hodg< 
an  appendix  by  T.  A.  Conrad.  (Amer.  Jour.  Sci.  Art 
XLI,  1841,  pp.\s44-348.) 

The  bryozoa  in  the  paper  are — 

Lunulites  denticulata,  p.  348. 

Limuliteg  depressa,  p.  348. 

Medial  Tertiary:  Natural  Well,  Duplin  County,  North  Carolina. 

1845. 

^'Lonsdale,  William.     Account  of  six  species  of  Polyparia 
from  Timber  Creek,  New  Jersey.     (Quar.  Jour.  Geol.  ^ 
don,  I,  1845,  pp.  65-75,  22  fi^rs/in  t>ext.) 
The  bryozoa  described  are — 
Idraonea  contortilis  n.  sp.,  p.  68. 
Tubulipora  Megiera  n.  sp.,  p.  69. 
Cellepora  tubulata  n.  sp.,  p.  70. 
Escharina  ?  sagena  (Morton),  p.  71. 
Eschara  digitata  Morton,  p.  73. 

*  Lonsdale,  William.     Report  on  the  Corals  from  the  Tertiai 

tions  of  North  America.     (Quar.   Jour.   Geol.   Soc.   Lh 

1845,  pp.  496-509.) 
The  following  bryozoa  are  included  in  the  paper: 

Heteropora  ?  tortilis  n.  sp.,  p.  500.     Miocene:  Williamsburg,  Petersbur 
Escharina  tuinidula  n.  sp.,  p.  502.     Miocene:  Petersburg. 
Lunulites  denticulata  Conrad,  p.  503.     Miocene:  Petersburg. 
Cellepora  informata  n.  sp.,  p.  505.     Miocene:  Petersburg,  Virginia. 
Cellepora  umbilicata  n.  sp.,  p.  507.     Miocene:  Petersburg. 
Cellei>ora  quadrangularis  n.  sp.,  p.  508.     Miocene:     Williamsburg,  Eve 
Cellepora  similis  n.  sp.,  p.  509.     Miocene:  Williamsburg. 

•  Lonsdale,  William.     Ac^'ount  of  twenty-six  species  of  I 

obtained  from  the  Eocene  Tertiary  formation  of  Nort 
ica.     (Quar.  Jour.  Geol.  Soc.  London,  I,  pp.  609-533.) 

Tubulipora  proboscidea  ?  (Milne-Edwards),  p.  522.     Eocene:     Rock's  1 

Idmonea  niaxillaris  n.  sp.,  p.  523.     Eocene:  W^antoot,  South  Carolina. 

Idmonea  commiscens  n.  sp.,  p.  524.     Eocene:  Rock's  Bridge. 

Hippothoa  tuberculum  n.  sp.,  p.  527.     Eocene:  Rock's  Bridge. 

Eschara  tubulata  n.  sp.,  p.  528.     Eocene:  Wilmington. 

Eschara  i)etiolu8  n.  sp.,  p.  528.     Eocene:  Eutaw. 

E8<"hara  incumbens  n.  sp.,  p.  529.     Eoc»ene:  Rock's  Bridge. 

F^chara  linea  n.  sp.,  p.  530.     Eocene:     Eutaw. 

f^chara  viminea  n.  sp.,  p.  530.     Eocene:  Eutaw. 

Lunulites  sexangula  n.  sp.,  p.  531.     Eocene:  Wilmington. 

Lunulites  distans  n.  sp.,  p.  53L     Eocene:  Wilmington,  Wantoot(?). 

Lunulites  contigua  n.  sp.,  p.  533.     Eocene:  Wilmington. 


Digitized  by  VjOOQIC 


bl 


hKD  BA88LBB.] 


BIBLIOGBAPHY. 


153 


1847. 

Ld,  T.  A.     Observations  on  the  Eocene  formation,  and  descrip- 
Dns  of  one  iiundred  and  five  new  fossils  of  that  period,  from  the 
cinity  of  Vicksburg,  Mississippi,  with  an  appendix.     (Proc. 
cad.  Nat.  Sci.  Philadelphia,  III,  1847,  pp.  280-299.) 
lites  Vicksburgensifl,  p.  296. 

same  paper  occurs  also  in  Journal  Acad.  Nat.  Sci.  Philadelphia,  ser.  2,  I, 
>.  111-134,  pis.  xi-xiv. 
lites  vicksburgensis,  p.  127. 

1855. 

A,  T.  A.     Note  on  the  Miocene  and  Post-Pliocene  deposits  of 
ilifornia,  with  descriptions  of  two  new  fossil  corals.     (Proc. 
cad.  Nat.  Sci.  Philadelphia,  VII,  1855,  p.  441.) 
nea  Calif omica,  p.  441.     Miocene:  Santa  Barbara,  California, 
nopora  Califomica,  p.  441.     Miocene:  Santa  Barbara,  California. 
These  deposits  have  since  been  determined  to  be  of  Pleistocene  age. 

1857. 

ey,  M.,  and  Holmes,  F.  S.    Pleiocene  Fossils  of  South  Caro- 

la.     Charleston,  1857.     xvi+152  pp.,  30  pis. 

>ryo2oa  are — 

lites  den ticulata  Conrad,  p.  11,  pi.  iv,  1-5.     Darlington  district.  South  Carolina. 

x>ra  formosa  n.  sp.,  p.  12,  pi.  iv,  6.     Darlington  district,  South  Carolina. 

x)ra  tesseliata  n.  sp.,  p.  13,  pi.  iv,  7.     Giles  Bluff,  Peedee  River. 

x>ra  radiata  n.  sp.,  p.  13,  pi.  iv,  8.     Smith's,  Goose  Creek. 

x>ra  depressa  n.  sp.,  p.  14,  pi.  iv,  9.     Smith's,  Goose  Creek. 

^ranipora  lacinia  n.  sp.,  p.  14,  pi.  iv,  10.    Smith's,  Goose  Creek. 

>celleporaria  informata  (Lonsdale),  p.  15,  pi.  iv,  11,  12.     Darlington  district. 

K^lleporaria  similis  (Lonsdale),  p.  16,  pi.  iv,  13,  14.     Darlington  district, 

larolina;  Petersburg,  Va. 

"opora  tortilis  Lonsdale,  p.  16,  pi.  iv,  15,  16.     Smith's,  Goose  Creek. 

1858. 

>ii8,  Ebenezer.    Report  of  the  North  Carolina  Geological  Sur- 

iy.     Raleigh,  1858.     Paleontology,  pp.  193-314. 

»ryozoa  described  are — 

lites  denticulata,  p.  311,  figs.  248,  249.     Miocene:  Beds  on  Neu^e  and  Cape 

^ers. 

lites  contigua^  p.  311,  figs.  260,  251.     Eocene:  Wilmington,  North  Carolina. 

lites  oblongus  n.  sp.,  p.  312,  figs.  252,  253.     Locality  not  given. 

porella  umbellata,  p.  312,  figs.  254,  255.     Locality  not  given. 

1860. 

b,  VTilliam  M.,  and  Horn,  Gheorge  H.    Descriptions  of  new  Cre- 

ceous  corals  from  New  Jersey.     (Proc.  Acad.  Nat.  Sci.  Phila- 

ilphia,  XII,  1860,  pp.  366-367.) 

Dtiioa  irregularis,  p.  366. 

x)ra  bilabiata,  p.  366.  r^^^^T 
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Cellepora  carinata,  p.  366. 
Cellepora  typica,  p.  366. 
Beticulipora  Ragena,  p.  366. 
Reptomulticava  cepularis,  p.  367. 
Multicrescis  parvicella,  p.  367. 
Localities  are  not  given. 

*  Gabb,  William  M.,  and  Horn,  George  H.  Descriptions  of  new  s{ 
cies  of  American  Tertiary  and  Cretaceous  fossils.  (Jour.  Aca 
Nat.  Sci.  Philadelphia,  ser.  2,  IV,  1860,  pp.  375-404.) 

The  bryozoa  described  are — 

Hypothoa  irregularis  G.  AH.,  p.  400,  pi.  Ixix,  18,  20.  Cretaceous:  Timber  Cre 
New  Jersey. 

Cellepora  bilabiata  G.  &  H.,  p.  400,  pi.  Ixix,  21,  2:1  Cretaceous:  Timber  Cr© 
New  Jersey. 

Cellepora  carinata  G.  &  H.,  p.  400,  pl.  Ixix,  24,  26.  Cretaceous:  Timber  Cr© 
New  Jersey. 

Cellepora  typica  G.  AH.,  p.  400,  pl.  Ixix,  27,  29.  Cretaceous:  Marl  of  N 
Jersey. 

Reticulipora  sagena  G.  AH.,  p.  400,  pl.  Ixix,  30,  32.  Cretaceous:  Timber  Cre 
New  Jersey. 

Reptomulticava  cepularis  G.  AH.,  p.  401,  pl.  Ixix,  33,  35.  Cretaceous:  Tim 
Creek,  New  Jersey. 

Multicrescis  parvicella  G.  A  H.,  p.  401,  pl.  Ixix,  36, 38.  Cretaceous:  Timber  Cre 
New  Jersey. 

Acerviclausa  n.  gen.  G.  A  H.,  p.  403. 

Acerviclausa  vermicularis  G.  A  H. ,  p.  403,  pl.  Ixix,  42, 44.  Cretaceous:  Near  Mull 
Hill,  New  Jersey. 

Heterocrisina  n.  gen.  G.  A  H.,  p.  404. 

Heterocrisina  Abbottii  G.  A  H.,p.  404,  pl.  Ixix,  45,47.  Cretaceous:  Near  Mull 
Hill,  New  Jersey. 

Holmes,  Francis  S.   Postpleiocene  fossils  of  South  Carolina.    Charl 
ton,  1860.     xii+v+122  pp.,  28  pis. 
The  bryozoa  described  are — 

Reptocelleporaria  informata  (Lonsdale),  p.  6,  pl.i,  5.     Charleston,  South  Caroli 
Lunulites  denticulata  Conrad,  p.6,pl.  ii,  4-4b.  Simmons' ;  Abbapoola;  St.  Andrew 

1862. 

^  Gabb,  William  M.,  and  Horn,  Gheorge  H.    Monograph  of  the  f < 
sil  Polyzoa  of  the  Secondary  and  Tertiary  formations  of  Noi 
America.     (Jour.  Acad.  Nat.  Sci.  Philadelphia,  ser.  2,  V,  18( 
pp.  111-178,  pis.  xix-xxi.) 
Eschara  Lamarck,  p.  114. 

Eschara  digitata  Morton,  p.  114.     Cretaceous:  Timber  Creek  and  Mullica  Hill,  N 
Jersey. 
Eschara  tubulata  Lonsdale,  p.  115.     Eocene:  Wilmington,  North  Carolina. 
Eschara  petiolus  Lonsdale,  p.  116.     Eocene:  Eutaw,  South  Carolina. 
Eschara  incumbens  Lonsdale,  p.  116.     Eocene:  Rock's  Bridge. 
Eschara  ?  viminea  Lonsdale,  p.  116.     Eocene:  Eutaw,  South  Carolina. 
Eschara  texta  n.  sp.,  p.  117,  pl.  xix,  1.     Eocene:  Charleston,  South  Carolina. 
Eschara  ovalis  n.  sp.,  p.  118,  pl.  xix,  2.     Eocene:  Claiborne,  Alabama. 
Eschara  ?  f ragilissima  n.  sp. ,  p.  1 1 8,  pl.  xix,  3.    Miocene :  St.  Marys  River,  Mary lai 
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ilites  Lamarck,  p.  119. 

ilites  sexangula  Lonsdale,  p.  119.     Eocene:  Wilmington,  North  Carolina. 

ilites  distans  Lonsdale,  p.  119.     Locality  not  given. 

ilites  interstitia  (Lea),  p.  120.     Eocene:  Claiborne,  Alabama. 

ilites  contigua  Lonsdale,  p.  121.     Eocene:  Wilmington,  North  Carolina, 

ilites  oblonga  Emmons,  p.  121.     Miocene  (?) :  North  Carolina. 

ieschara  D'Orbigny,  p.  121. 

leschara  tubulata  n.  sp.,  p.  122,  pi.  xix,  5.     Eocene:  Claiborne,  Alabama. 

ipora  Fabricius,  p.  122. 

jpora  prolifica  G.  A  H.,  p.  124.     Cretaceous:  Timber  Creek,  New  Jersey. 

jpora  exserta  n.  sp.,  p.  125,  pi.  xix,  6.     Cretaceous:  Mullica  Hill,  New  Jersey. 

jpora  Janewayi  n.  sp.,  p.  126,  pi.  xix,  7.     Cretaceous:  Seven  miles  below  Yazoo, 

lippi. 

jpora  pumila  n.  sp.,  p.  126,  pi.  xix,  8.     Cretaceous:  Timber  Creek,  New  Jersey. 

jpora  cycloris  n.  sp. ,  p.  127,  pi.  xix,  9.     Eocene:  Claiborne,  Alabama. 

iporainomata  n.  sp.,p.  127,  pi.  xix,  10.     Eocene:  (?)  Claiborne,  Alabama. 

jpora  tumidula  D'Orbigny,  p.  127.     Miocene:  Petersburg,  Virginia. 

jpora  formosa  Tuomey  and  Holmes,  p.  129.    Miocene  (?  Pliocene) :  Darlington 

)y  South  Carolina. 

iporatessellata  Tuomey  and  Holmes,  p.  129.    Miocene  (?  Pliocene) :  Giles  Bluff, 

!  River,  South  Carolina. 

jpora  radiata Tuomey  and  Holmes,  p.  129.    Miocene  (?  Pliocene) :  Goose  Creek, 

Carolina. 

ipora  depressa  Tuomey  and   Holmes,  p.  129.     Miocene  (? Pliocene):   Goose 

South  Carolina. 

jpora  urceolata  n.  sp.,  p.  129,  pi.  xix,  11,  Miocene:  New  Jersey. 

jpora  califomiensis  n.  sp.,  p.  130,  pi.  xix,  12.     Poetpliocene:  Santa  Barbara, 

nia. 

jpora  bellerophon  n.  sp.,  p.  130,  pi.  xix,  13.     Postpliocene:  Santa  Barbara, 

nia. 

xx^lleporaria  D'Orbigny,  p.  131. 

x)celleporaria  aspera  n.  sp.,  p.  131,  pi.  xix,  14.     Cretaceous:  Timber  Creek 

ar  Mullica  Hill,  New  Jersey. 

xx^lleporaria  informata  D'Orbigny,  p.  132.     Miocene:  Petersburg,  Virginia; 

uth  Carolina. 

xx^lleporaria  quadrangularis  D'Orbigny,  p.  132.     Locality  not  given. 

xxjelleporaria  similis  D'Orbigny,  p.  133.     Miocene  (?  Pliocene):  Virginia  and 

Carolina. 

:ocelleporaria    glomerata  n.   sp.,   p.    134,   pi.    xix,    15.     Eocene:  Vicksburg, 

ippi. 

laripora  D'Orbigny,  p.  1341 

laripora  typica  (G.  &  H.),  p.  134,  pi.  xix,  16.     Cretaceous:  Timber  Creek  and 

[illica  Hill,  New  Jersey. 

lareila  D'Orbigny,  p.  135. 

larella  micropora  n.  sp.,  p.  136,  pi.  xix,  17.     Eocene:  ?  Alabama. 

;e8charella  D'Orbigny,  p.  136. 

;e8charella  carolinensis  n.  sp.,  p.  136,  pi.  xix,  18.     Eocene:  Charleston,  South 

la. 

^escharella  Hermannii  n.  sp.,  p.  137,  pi.  xix,  20.     Postpliocene:  Santa  Barbara, 

nia. 

;e8charella  plana  n.  sp.,  p.  137,  pi.  xix,  19.     Postpliocene:  Santa  Barbara, 


idoloporidee  (new  family),  p.  138. 
idolopora  n.  gen.,  p.  138. 
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Pholidolopora  labiata  n.  pp.,  p.   138,  pi.   xix,  21.     Poetpliocene:  Santa  ] 
California. 

Oligotresium  n.  gen.,  p.  139. 

Oligotresium  vicksburgensis  (Conrad),  p.  139,  pi.  xix,  22.     Upper  Eocene 
burg,  Mississippi. 

P^harinella  D'Orbigny,  p.  140. 

Escharinella  muralis  n.  sp.,  p.  140,  pi.  xix,  23.     Cretaceous:  Mullica  H 
I  Jersey. 

I  Escharinella?  linea  (Lonsdale),  p.  140.     Eocene:  Eutaw,  South  Carolina. 

I  \  Ennallipora  n.  gen.,  p.  141. 

t  Ennallipora  quadrangularis    n.   sp.,   p.   141,   pi.   xx,  24.     Miocene:    Pet 

Virginia. 

Discoporella  D*Orbigny,  p.  142. 

Discoporella  denticulata  (Conrad),  p.  142,  pi.  xx,  25.     Miocene:  Gener 
tributed  from  New  Jersey  to  South  Carolina. 

Reptoporina  D'Orbigny,  p.  144. 

Reptoporina  carinata  (G.  &  H.),  p-  144.     Locality  not  given. 

Reptoporina  customata  n.  sp.,  p.  144,  pi.  xx,  26.     Postpliocene:  Santa  '. 
California. 

Multiporina  n.  gen.,  p.  145. 

Multiporina   umbilicata  (Lonsdale),    p.   145,   pi.  xx,  27.     Miocene:   Pet 
Virginia. 

Reptescharellina  D'Orbigny,  p.  146. 

Reptescharenilla  prolifera  n.  sp.,  p.  146,  pi.  xx,  28.     Cretaceous:  Mulli 
New  Jersey. 

Reptescharenilla  disparilis  n.  sp.,  p.  147,  pi.  xx,  29.     Postpliocene:  Santa 
California. 

Reptescharenilla?  Hermannii  n.  sp.,p.  147,  pi.  xx,  30.     Postpliocene:  Sa 
bara,  California. 

Reptescharenilla  cornuta  u.  sp.,  p.  147,  pi.  xx.,  31.     Postpliocene:  Santa 
California. 

Escharipora  D'Orbigny,  p.  148. 

Escharipora  distans  n.  sp. ,  p.  148,  pi.  xx,  32.    Cretaceous:  Timber  Creek,  Ne\ 

tiicharipora  Abbottii  n.sp.,  p.  149,  pi.  xx,  3il     Cretaceous:  Mullica  Hill,l 
sey. 

tiicharipora  immersa  n.  sp.,  p.  149.     ('retaceous:  Timber  Creek,  New  Jerw 

Pliophloea,  n.  gen.,  p.  150. 

Pliophloea  sagena  (Morton),  p.  150,  pi.  xx,  34.     Cretaceous:  Timber  Cr 
Mullica  Hill,  New  Jersey. 

Rept-escharipora  D'Orbigny,  p.  151. 

Reptescharipora  marginata  n.  sp.,  p.  151,  pi.  xx,  35.     Cretaceous:  Mullica  F 
Jersey. 

Biflustra  D'Orbigny,  p.  152. 

Bifiustra  torta  n.  sp. ,  p.  152,  pi.  xx,  36.     Cretaceous:  Timber  Creek  ami  Mul 
New  Jersey. 

Biflustra  disjuncta  n.  sp.,  p.  153,  pi.  xx,  37.     Cretaceous:  Timber  Creek  and 
Hill,  New  Jersey. 

Siphonella  Hagcnow,  p.  154. 

Siphonella  multipora  n.  sp.,p.  154,  pi.  XX,  38.     Postpliocene:    Santa  Barbs 
foniia. 

Discoflustrellaria  D'Orbigny,  p.  154. 

DiwHjflustrellaria  Bouei  (I^ea),  p.  154.     Eocene:  Claiborne,  Alabama. 

Cupularia  Lamarck,  p.  155. 

Cupularia  discoidea  (Lea),  p.  155.     Eocene:  Claiborne,  Alabama. 
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w^tis  n.  gen,^  p,  156, 

fiHiH  DuclfJHiJ  (Lea),  p.  156^  pi.  xx,  31>.     Eocene:  Claibomt^,  Almbanui. 

r>ni  D'Orbigny,  p-  157. 

[ira  irregularii^  (G.  A  IL  ),  p.  1S7,  pi.  xx,  40.     Creta*HNHiH!     Tim^rt^r  Cr^k  and 

Hill,  New  Jersey. 

tnutijHirB  Tllainville,  p.  157. 

inMii|M>ru  fthortivfl  n.  *fp.,[).  157^  pi.  xx,  41.     Cret*eecnw:  TunU^r  rrt*<^k  En<l 

Hill,  New-  Jerwy. 

>rani|x>ra  perampla  Ji.  sp^^  P*  158,  pU  xxj42,     CrataA-eoa^:  MuUk^  Hill,  New 

»ran][H>ra  plebia  n.  sp,,  p.  l-'^fi,  pi.  xXj48.     C^retaceousi  Mulliea  Hill,  New  Jer- 

nTini(Mjra  Rt^xpun<!tata  n.  Hp.,  p.  159,  pL  xx,  44.  Mioc3ene  or  Hoeene:  I^xmiJly 
n. 

frail  i  p<  iru  specioea  (G.AH.)fp.l59,pLxx,45.  M  iot^ene  ( 7 ) :  Chi  liqui ,  Ceji  tml 
\. 

iraiiiiKini  (*aliforiik-a  n.  Pp.,  p.  160,  pi  Kx,4d,  PostpUoceii*^:  8(mtH  BarJmra, 
ia. 

jranipara  BarijarensiH  n,  sp.,  p.  160,  pL  xxj47,  Poetpliot^iie:  KanU  BaHHLni, 
ia. 

ella  D'Orbigny,  p.  160. 

lel  la  t-api,^  truta  n ,  wp,  ^  p.  1 61 ,  pi .  x  x,  4i^.  <  'retaceoi w :  M  ii  U  i  t^  H 1 1 1 ,  New  Jeiwy. 
lel  la  ey  I  in  d  rii  'H  n .  ap, ,  p.  1 61 ,  pi .  x  x ,  41^.  C  ■retaeeoiifl :  M  nlHc'a  H  i  U  ^  Ne  w  J  er^iy . 
fliwtr(*lla  D'Orbigny,  p.  16h 

flnfltrella  ?  heteropora  n*  Bp.,  p.  162,  pi.  xx^  50.  i 'reUu-wjui*:  Miillka  Hill  anrl 
(.*reek,  New  Jensey. 

fl  list  rel  la  tu  biilata  n .  sj). ,  p,  1 62,  pK  x  x ,  5 1 .  W  it  1 1  Mttm  brauj  iw^m  Hex  i  >u  r  it:  ta  la* 
unknown,  pmhably  frcmv  the  VliTgrinia  MjfH:ene. 

LiHtrella  DU>bigny,p.  163.  ^       i 

uptrellft  tubereuluni  D'Orbi|^y»p,  163.     Locality  not  given. 

!aD'OTbijniyrP*164.  | 

*a  ovalifl  n.  i^p.,  p.  164,  pi.  %%h 52.     CVet»t5eonH:  Mullica  Hill,  New  Jer>»ey. 
Tigera  D'Orbjgtiyp  p.  165, 

Higf-ra  inegiera  (l^^nadale),  p.  166,  pi.  xxi,  53.  CretBtwoua:  Timljer  Creeks 
^y.  I 

Kjra  D'Orbijcfny^  p.  165*  * 

mra  Amerk-ana  n,  up.,  p.  165,  pi.  xxj,  54.  CretB*!e*nis :  Timlw^r  Crt^k  and 
Hill,  New  Jersey. 

lora  DT>rbigny,  p.  166.  i 

loni  cala  [n  n  H  n .  fip. ,  p.  1 66 ,  pi .  X  X 1 ,  55.    CretAceotifl :  Timber  Creek, NewJeraey,  f 

lea  Lamouroux,  p.  167. 

aea  contortilis  Lonsdale,  p.  167.  Cretaceous:  Timber  Creek  and  Mullica  Hill, 
■sey. 

lea  maxillaris  Lonsdale,  p.  167.     Eocene:  Wantoot,  South  Carolina, 
lea  commiscens  Lonsdale,  p.  168.     Eocene:  Rocks  Bridge, 
lea  Califomica  Conrad,  p.  168,  pi.  xxi,  56.     Postpliooene :  Santa  Barbara, 
ia. 

nbigera  D'Orbigny,  p.  169. 

ubigera  tuba  n.  sp. ,  p.  169,  pi.  xxi,  57.  Postpliocene:  Santa  Barbara,  California, 
ophora  Lamouroux,  p.  170. 

ophora  quadrangularis  n.  sp.,  p.  170,  pi.  xxi,  58.  Cretaceous :  Timber  Creek 
llica  Hill,  New  Jersey.  C^OOolp 

Dphora  Conradii  n.  sp.,  p.  170,  pi.  xxi,  59.     Cretaceous:  Mullica  HiivNew^  o 
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Entalophoiu  probosddeoklea  (Lonadale),  p.  170»  pi.  xxi,  60.     Eocene:  ?  Alabu 
£ntalophora  panctalata  n.  sp.,  p.  171 »  pi.  xxi,  61.     Pbs^liocene :  Santa  Barb 

California. 

Diaatopora  Lamouroux,  p.  171. 

Diastopora  lineata  n.  sp.,  p.  172,  pi.  xxi,  62.  Cretaceous :  Timber  Creek  and  ^ 
lica  Hill,  New  Jersey. 

Stomatopora  Bronn,  p.  172. 

Stomatopora  regularis  n.  8p.,p.  172,  pi.  xxi,63.     Cretaceous:  New  Jersey- 

Reticulipora  D'Orbigny,  p.  173. 

Reticulipora  sagena  G.  &  H.,  p.  173.     Cretaceous:  Timber  Creek,  New  Jersey. 

Reticulipora  dichotoma  n.  sp.,  p.  173,  pi.  xxi,  64.  Cretaceous:  Timber  Creek,  ^ 
Jersey. 

Bicrisina  D'Orbigny,  p.  173. 

Bicrisina  Abbotii  (G.  &  H.),  p.  174,  pi.  xxi,  65.  Cretaceous:  Mullica  Hill,  JS 
Jersey. 

Crisina  D'Orbigny,  p.  174. 

Crisina  serrata  n.  sp.,  p.  174,  pi.  xxi,  66.     Poetpliocene:  Santa  Barbara,  Calif  on 

Cavea  D'Orbigny,  p.  175. 

Cavea  prisca  n.  sp.,  p.  175,  pi.  xxi,  67.     Carboniferous  (?) :  Fort  Belknap,  Texas. 

Lichenopora  Defranoe,  p.  176. 

Lichenopora  Califomica  Conrad,  p.  176,  pi.  xxi,  68.  Postpliocene:  Santa  Barbi 
California. 

Reptomulticava  D*Orbigny,  p.  176. 

Reptomulticava  cepularis  G.  &  H.,  p.  177.     Cretaceous:  Timber  Creek,  New  Jen 

Crescis  D'Orbigny,  p.  177. 

Crescis  labiata  n.  sp.,  p.  177,  pi.  xxi,  69.  Cretaceous:  Mullica  Hill  and  Tim 
Creek,  New  Jersey. 

Multicrescis  D'Orbigny,  p.  178. 

Multicrescis  parvicella  G.  &  H.,  p.  178.  pi.  xxi,  70.  Cretaceous:  Mullica  Hill  i 
Timber  Creek,  New  Jersey. 

Multicrescis  tortilis  (Lonsdale),  p.  178.  Miocene  (?  Pliocene):  Virginia  and  So 
Carolina. 

Pumiscaria  n.  gen.,  p.  179.  Type:  ** Alveolites  glomeratus"  Say,  from  the  seao 
of  New  Jersey. 

1870. 

Credner,  H.    Die  Kreide  von  New  Jersey.    (Zeitschriften  der  Deuts 
Geol.  Gesellsch.,  XXU,  1870,  pp.  191-251,  pi.  iv.) 
Ditaxia  compressa  (Goldfuss),  p.  220.    Cretaceous:  Timber  Creek,  New  Jersey 
Eschara  dichotoma  (Goldfuss),  p.  218.    Cretaceous:  Brownsville,  New  Jersey. 


1879. 


WTiite,  Charles  A.  Paleontological  Papers  No.  11.  Remarks  up 
certain  Carboniferous  fossils  from  Colorado,  Arizona,  Idaho,  a 
Wyoming,  and  certain  Cretaceous  corals  from  Colorado,  togetl 
with  descriptions  of  new  forms.  (Bull.  U.  S.  Geol.  Greogr.  Si 
Terr.  (Hay den's),  V,  pp.  209-221.) 

Chsetetes  ??  demissus  n.  sp.,  p.  220.      Cretaceous  (Fox  Hills  group):  Six  m 
south  of  Fort  Collins,  Colorado. 
The  author  is  inclined  to  think  this  a  bryozoan. 
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bite,  Charles  A.  Report  on  the  Paleontological  Field  Work  for 
the  season  of  1877:  Laramie  Fossils.  (Eleventh  Ann.  Kep.  U.  S, 
Geol.  Geogr.  Sur.  Terr.  (Hayden's),  1879,  pp.  161-272.) 

lembranipora  (?),  pp.  216^  217.      Gretaoeoas  (Laramie  group):  Point  of  Rcxtkt 

tion,  Wyoming. 

[embranipora  (7),  p.  242.      Cretaceous    (Laramie  group):    Bear  River  Valley^ 

oming. 

1882. 

rich,  E.  O.    American  Paleozoic  Bryozoa.     (Jour.  Cincinnati  Soi, 

Nat.  Hist,  V,  1882.) 
[eteropora  attenuata  n.  ep.,  p.  144,  pi.  vi,  12.      Cretaceous:    Pulaski   County,  I 

cansafl. 

leteropora  consimilis  n.  sp.,  p.  145,  pi.   vi,   U.     Cretaceous:    Pulaski  County^  | 

[ansas. 

1887. 

hite,  Charles  A.  Contributions  to  the  paleontology  of  Biuzil 
[Contribui96es  6,  Paleontologia  do  Brazil.]  (Archivos  do  Museo 
Nacional  do  Rio  de  Janeiro,  VII,  1887.) 

•unulites  pileolus  n.  sp.,  pp.  208-209,  pi.  xviii,  21-23.    Cretaceous:  Rio  Piabas,  Pri> 

cia  do  Par^,  Brazil. 

1890. 

egorio,  Antonio  de.  Monographic  de  la  Faune  Eoceniquc  do 
1' Alabama  et  surtout  de  celle  de  Claiborne  de  I'Etage  Parisien> 
(Annales  de  Geologic  et  de  Pal^ontologie.  Livraisons  VII,  VIII, 
Palermo,  1890.     316  pp.,  46  pis.) 

'he  bryozoa  described  from  the  Eocene  of  Claiborne,  Alabama,  are: 

Wsia  Ireta  De  Greg.,  p.  239,  pi.  39,  f.  10, 11. 

lyriozoum  propepunctatum  De  Gr^.,  p.  239,  pi.  39,  f.  12-13. 

lyriozoum  fervens  De  Greg.,  p.  239,  pi.  39,  f.  14-15. 

dmonea  subdisticha  De  Greg.,  p.  239,  pi.  39,  f.  16-20. 

:ntalophora  proboscidoides  G.  &  H.,  p.  240,  pi.  39,  f.  26-27. 

^ntalophora  amoena  De  Gr^.,  p.  240,  pi.  39,  f.  21. 

lomera  mirifica  De  Greg.,  p.  240,  pi.  39,  f.  31-32. 

lomera  multiramoea  De  Greg.,  p.  240,  pi.  39,  f.  28-30. 

lomera  claibomensis  De  Greg.,  p.  241,  pi.  39,  f.  22-23,  33-34. 

lomera  sp.  (?),  p.  241,  pi.  39,  f.  24-25. 

^hara  (?)  spongiopsis  De  Greg.,  p.  241,  pi.  40,  f.  1-2. 

lechara  ovalis  G.  &  H.,  p.  241,  pi.  40,  f.  3-6. 

:8charella  sifra  De  Greg.,  p.  242,  pi.  40,  f.  6-7. 

lecharella  micropora  G.  &  H.,  p.  242,  pi.  40,  f.  8-22,  23. 

^harella  micropora  var.  aspemlata  De  Greg.,  p.  242,  pi.  40,  f.  21-22. 

emieschara  tubulata  G.  &  H.,  p.  242,  pi.  40,  f.  24-28,  29-31. 

■  incularia  (?)  insolita  De  Greg.,  p.  243,  pi.  40,  f.  32-37. 

.unulites  (Diecoflustrellaria)   Bouei  Lea,  p.  243,  pi.  41,  f.  1-4,  5-6,  7-9;  pi.  42, 

-6. 

dem,  var.  concava  De  Greg.,  p.  244,  pi.  41,  f.  10-14. 

dem,  var.  depressa  De  Gr^.,  p.  244,  pi.  41,  f.  15-19. 

dem,  var.  ellipsoidee  De  Greg.,  p.  245,  pi.  41,  f.  20-21,  23-25. 
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Idem,  var.  Ducloeii  (Lea)  De  Greg.,  non  G.  &  H.,  p.  245,  pi.  41,  f.  26-31,  32- 

Idem,  var.  truneata  De  Greg.,  p.  245,  pi.  41,  f.  34-46. 

Idem,  var.  almina  De  Gr^.,  p.  246,  pi.  42,  f.  7-10. 

Idem,  var.  tiza  De  Greg.,  p.  246,  pi.  42,  f.  11-12. 

Idem,  var.  minutecellulata  De  Greg.,  p.  246,  pi.  42,  f.  13-16. 

Batopora  convivialie  De  Greg.,  p.  246,  pi.  42,  f.  30-33. 

Cellepora  inomata  G.  &  H.,  p.  247,  pi.  43,  f.  2,  3-4. 

Cellepora  cycloris  G.  <fe  H.,  p.  247,  pi.  43,  f.  1. 

Celleporaria  figula  De  Greg.,  p.  247,  pi.  43,  f.  6-6. 

Biflustra  (?)  supradubia  De  Greg.,  p.  248,  pi.  43,  f.  11-12. 

Membranipora  simplex  De  Greg.,  p.  248,  pi.  43,  f.  7-8. 

Membranipora  contemplata  De  Greg.,  p.  248,  pi.  43,  f.  9-10. 

Dimiclausa  De  Greg.,  n.  subgen.,  p.  248. 

Lunulites  ('Dimiclausa)  fenestrata  De  Greg.,  p.  249,  pi.  42,  f.  23-27. 

Lunulites  (Cupularia)  interstitia  (Lea)  De  Greg.,  p.  249,  pi.  42,  f.  16-21,  22. 

Cupularia  discoidea  Lea  sp.,  p.  249,  pi.  42,  f.  28. 

Lunulites  distans  Lonsdale,  sp.  dub.,  p.  250,  pi.  42,  f.  29. 
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ZOA,  INCLUDING  BIBLIOGRAPHY  AND  SYNONYMY. 

FHOCLADIA  King.     Genotype :  Ceratophy tes  anceps  Schlotheim. 

9.  Acanthocladia.  King,  Ann.  Mag.  Nat.  Hist.,  ser.  2,  II,  p.  389. 

0.  Acanthocladia.  King,  Mon.  British  Permian  Foss.,  p.  48. 

0.  Acanthocladia.  Eichwald,  Lethsea  Roesica,  I,  p.  384. 

0.  Acanthocladia.  Zittel,  Handb.  der  Pal.,  p.  603. 

5.  Acanthocladia.  Waagen  and  Pichl,  Pal.  Indica,  Ser.  XIII,  p.  811. 

6.  Acanthocladia.  Ulrich,  Contr.  American  Pal.,  I,  p.  6. 
9.  Acanthocladia.  Miller,  North  American  Geol.  Pal.,  p.  291. 
0.  Acanthocladia,  Ulrich,  Geol.  Surv.  lUmois,  VIII,  pp.  398,  636. 

6.  Acanthocladia.     Ulrich,  ZittePs  Textb.  Pal.  (Engl,  ed.),  p.  283. 

7.  Acanthocladia.     Simpeon,  Fourteenth  Ann.  Rep.  State  Greologist  New  York 

for  the  year  1894,  p.  522. 

bocladia  americana  Swallow.     Not  recognizable. 

8.  Acanthocladia  anceps  ?  Schlotheim.     If  distinct  A.  americana  proposed. 

Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I,  p.  180. 

9.  Acanthocladia  Hmericana.    Shmnard,  Trans.  St.  Louis  Acad.  Sci.,  I,  p.  388. 
0.   Acanthocladia  americana.     Meek  and  Hayden,  Proc.  Acad.  Nat  Sci.,  Phil- 
adelphia, p.  24. 

Lower  Permian  or  Upper  Coal  Measures:  Cottonwood  Valley,  Kansas; 
Guadalupe  Mountains,  Texas  and  New  Mexico. 

locladia  anceps  Swallow  (not  Schlotheim).     See  Acanthocladia 
ricana  Swallow. 

Locladia  fruticosa  Ulrich. 

0.   Acanthocladia  fruticosa.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  636,  pi. 
Ixv,  2-2c. 
Upper  Coal  Measures:  Springfield,  Illinois. 

CHOCLEMA  Hall.     Grenotype:  Trematopora  alternata  Hall. 

5.   Acanthoclema.     Hall,  Fifth  Ann.  Rep.  State  Greologist  New  York  for  the 

year  1885,  explanation  pi.  xxv. 
7.   Acanthoclema.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  xv. 
d.   Acanthoclema.     Miller,  North  American  Geol.  Pal.,  p.  291. 
0.   Acanthoclema.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  pp.  402,  661. 
7.   Acanthoclema.     Simpson,  Forurteanth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1894,  p.  552. 

Loclema  alternatuin  (Hall). 

3.   Trematopora  alternata.     Hall,  Trans.   Albany  Institute,  X,  p.  148  (ab- 
stract, 1881,  p.  6). 

3.   Acanthoclema  alternata.     Hall,  Fifth  Ann.   Rep.  State  Geologist  New 
York  for  the  year  1885,  pi.  xxv,  8-10. 

7.    Acanthoclema  aitematum.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  72, 
pi.  xxv,  8-10. 

X6X 

Bull.  173 H  . 
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Acanthoclema  altematam  (Hall) — Continued. 

1897.    Acanthoclema  altematum.    Simpeon,  Fourteenth  Ann.  Rep.  State  Ge 
gist  New  York  for  the  year  1894,  pi.  xvi,  6,  7. 
Upper  Helderberg:  Onondaga  Valley,  New  York. 
Acanthoclema  bispinulatum  Miller.     See  Orthopora  bispinulata  (Ha 

Acanthoclema  conflnens  (Ulrich). 

1888.   Rhombopora  confluens.     Ulrich,  Bull.  Denison  Univ. ,  IV,  p.  91,  pi.  xiv, 
1890.   Acanthoclema  confluens,  Ulrich.     Geol.  Surv.  Illinois,  VIII,  p.  662, 
Ixx,  6-56. 
Waverly:  Lodi,  Ohio. 
Keokuk:  Nauvoo,  Illinois. 

Acanthoclema  divergens  Hall  and  Simpson. 

1883.   Trematopora?  sp.  indt.     Hall,  Rep.  State  Geologist  New  York  for  the  ) 

1882,  pi.  XXV,  2. 
1887.   Acanthoclema  divergens.     Hall  and  Simpson,  Pal.  New  York,  VI,  p. 
pi.  xxviii,  2. 
Upper  Helderberg:  Onondaga  Valley,  New  York. 

Acanthoclema  Hamiltonense  Hall  and  Simpson.      See  Streblotn 
hamiltonensis  (Nicholson). 

Acanthoclema  ovatum  Hall  and  Simpson. 

1883.   Trematopora?  sp.indt     Hall,  Rep.  State  Geologist  New  York  for  the  5 

1882,  pi.  XXV,  3. 
1887.   Acanthoclema  ovatura.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  73, 
xxviii,  3. 
Upper  Helderberg:  Onondaga  Valley,  New  York. 

Acanthoclema  scutulatum  Hall  and  Simpson.    See  Streblotrypa  scu 
lata  (Hall)  and  Rhombopora  reticulata  (Hall). 

Acanthoclema  snlcatiun  Hall  and  Simpson. 

1887.   Acanthoclema  sulcatum.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  ] 
pi.  Iv.  7,  pi.  Ivi.  7. 
Hamilton:  Near  Canandaigua  Lake,  New  York. 

Acanthoclema  triseriale  (Hall). 

1883.   Stictopora?  triserialis.     Hall,  Rep.  State  Geologist  New  York  for  the  > 

1882,  pi.  XXV,  6,  7. 
1887.    Acanthoclema  triseriale.  Hall  and  Simpson,  Pal.  New  York,  VI,  p.  74, 
xxviii,  6,  7. 
Upper  Helderberg:  Near  Caledonia,  New  York. 

ACROGEIHA  Hall.  Genotype:  Acrogenia  prolifera  Hall. 

Acrogenia.  Hall,Trans.  Albany  Institute,  X,  p.  193  (ab8tract,1881,  p.  11 

Acrogenia.  Hall,  Rep.  State  Geologist  New  York  for  the  year  1883,  p. 

Acrogenia.  Hall  and  Simpson,  Pal.  New  York,  VI,  p.  xx. 

Acrogenia.  Miller,  North  American  Geol.  Pal.,  p.  291. 

Acrogenia.  Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  388. 

Acrogenia.  Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  Y 

for  the  year  1894,  p.  544. 

Acrogenia.  Grabau,  Bull.  Buffalo  Acad.  Nat.  Sci.,  VI,  p.  175. 

Acrogenia  prolifera  Hall. 

1883.    Acrogenia  prolifera. 
1881,  p.  194). 


1883. 
1884. 
1887. 
1889. 
1890. 
1897. 

1899. 


Hall,  Trans.  Albany  Institute,  X,  p.  194  (abstr 
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[enia  prolifera  Hall^Contimied,  g 

?^.   AcnogBnia  pttDUfera.     Hall^  Bep.  State  Geciltiglflt  New  York  f^ir  the  yijar 

1883,  p.  52. 
187.  Acrogenia  prolifara.     Hall  and  Simpson ,  I^il.  New  York,  YI^  p.  267,  jjL 

Isiii,  7-15. 
t89.  Aero|g:eiiia  prolifera.     Miller,  North  American  (teol.  Pal,  fig,  448  (p.  291). 
\97.  A(!rogt'nia  pmlifera.     Sim  peon,  Fourteen  th  Ann.  Rep.  Btate  tieologist  New 

York  for  the  year  1894>  pi  x\%  11-2Q. 
S99.  AtTOgenia  proUfera.     Grabau,  Bull.  BuHalu  A^^,  Nat.  Kc^i,,  VI,  p.  175, 

fig.  72, 
Hamilton:  Bellona,  Lodi  Landiiig  (Seneca  Lake),  and  Dari^i  Center,  New 

York, 

lostoma.     Young  and  Young.     See  Fenej^telJa  LoiL-Kljiltv  j 

HOTEYPA  Ulricb.     Genotype;  Fbtulipt^ra  petHiliariH  Rorainger-  ; 

i89 .  A  otinot  ry  pa,     { U 1  rich ,  i  n  prees ) ,  M  i  1  ler,  No  rt  h  A  trie  rican  G  Kil .  Pal ,  p-  £9 1,  i 

m.  Actinotrypa.     Ulrich,  Gyol  Bun'.  Illinui.-ii,  VIII,  p.  JWfi. 
t97.  Actinotrypa.     Simpson,  Fourteenth  Ana.  Kep.  State  Geologist  New  York 
for  the  year  1894,  p.  540. 

otrypa  pecnliaris  {Rominger). 

Ititi.  Fifitulipora  peculiarity.     Romingert  Proc,  Aca*l.  Nat,  Sci.  Philadelphia,  p. 

123. 
190*  Actinotrypa  peculiaris.     IJlrich,  Geol  Surv.  lllinoip,    VIII,  p.  503^  pi  I 

Ixsvii,  S-36. 
!94.  Actinotrypa  peculiaris.     Keyes,  Mieyouri  G^l  Surv,,  V,  p.  IH,  pi  xxsiv,*!, 
i97.  Actinotrypa  jjeciiliariB.     Bimpwn,  Fourteenth  Ann,  Rep,  State  Geologiirt  I 

New  York  for  the  year  1894,  tigs.  97-99  (p.  540). 
Keokuk:    Lagrange,   Missouri;    Keokuk,   Iowa;    Warsaw  and    Nauvoo, 

Illinois. 

o  of  authors.     See  Stomatopora  Bronn. 

»  auloporoides  Nicholson.       See  Proboscina  auloporoides  (Nichol- 

»?  Canadensis  Nicholson.     See  Hederella  canadensis  (Nicholson). 

/o  confusa  Nicholson.     See  Proboscina  conf usa  (Nicholson). 

X)  f rondosa  Nicholson.     See  Proboscina  f rondosa  (Nicholson). 

/o  inflata  Hall.     See  Stomatopora  inflata  (Hall). 

o  nexilis  James.     See  Batostoma  implicatum  (Nicholson). 

elites  Lamarck.     Not  a  bryozoan  genus. 

elites  expansa  James.     See  Ceramopora  expansa  (James). 

elites  exsul  Hall.     See  Lioclema?  exsul  (Hall). 

elites    irregularis  Whitfield.      See    Ceramoporella?    irregularis 

bitfield). 

LEXOPOEA  Ulrich.     Genotype:  Amplexopora  cingulata  Ulrich. 
;82.  Amplexopora.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  p.  154. 
183.  Amplexopora,     Foord,  Contr.  Micro-Pal  Cambro.-Sil,  p.  15. 
i89.  Amplexopora.     Miller,  North  American  Geol  Pal,  p.  291. 
;90.  Amplexopora.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  pp.  377,  450. 
;96.  Amplexopora,     Ulrich,  Zittel's  Textb.  Pal  (Engl  Fxi.),  p.  278. 

;97.  Amplexopora.     Simpson,   Fourteenth  Ann.   Rep.   State  ^eolo^^i^l^^yGoOQl^ 
York  for  the  year  1894,  p.  577.  ^ 
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Ainplexopora  affinis  Ulrich.     See  Heterotrypa  affinis  (Ulrich 
Amplexopora  barrandei  Ulrich.     See  Heterotrypa  ?  barrandf 

olson). 
Amplexopora  Canadensis  Foord.     See  Batostoma  canadense 

Amplexopora  cingulata  Ulrich. 

1882.    Amplexopora  cingulata.     Ulrich,  Jour.  Cincinnati  See.  Nat.  H 
254,  pi.  xi,  5-5c. 

1889.  Amplexopora  cingulata.     Miller,  North  American  Geol.  Pal.,  1 

292). 

1890.  Amplexopora  cingulata.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  ] 

308),  fig.  4c  (p.  309). 
1894.    Amplexopora  cingulata.     J.  F.  James,  Jour.  Cincinnati  Soc.  ] 
XVI,  p.  193. 
Cincinnati  (Lorraine):  McKinney's  Station  and  Boyle  County, 
Cincinnati,  Ohio. 

Amplexopora  ?  discoidea  (Nicholson). 

1871.    Chsetetes  discoideus.  James,  Catal.  Foes.  Cincinnati  group.  (N( 
only  named. ) 

1874.  Chsetetes  discoideus.     Nicholson,  Quar.  Jour.  Geol.  Soc.  Lond 

p.  511,  pi.  XXX,  4-4d. 

1875.  Chaetetes  discoideus.     Nicholson,  Pal.  Ohio,  II,  p.  206,  pi.  xxi, 

1875.  Chaetetes  discoideus.     Nicholson,  Pal.  Province  Ontario,  pp.  10, 

1876.  Chactetes  discoideus.     Nicholson,  Ann.  Mag.  Nat.  Hist.,  ser. 

p.  88,  pi.  V,  7,  7a. 

1881.  Monticulipora  (Monotrypa)  discoidea.     Nicholson,  Genus  Men 

p.  193,  pi.  iv,  3-3/. 

1882.  Amplexopora  discoidea.     Ulrich,  Jour.   Cincinnati  Soc.   Nat. 

p.  255. 

1883.  Leptotrypa  discoidea.  Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist., 
1883.  Amplexopora  discoidea.  Foonl,  Contr.  Micro-Pal.  Cambro-Sil. 
1883.  Monticulipora  discoidea.     Hall,  Twelfth  Ann.  Rep.   Indiana  ( 

Hist.,  p.  247,  pi.  x,  4,  5. 
1888.   Monticulipora  discoidea.     James  and  James,  Jour.  Cincinnati 

Hist.,  X,  p.  163. 
1894.   Monticulipora  discoidea.     J.  F.  James,  Jour.  Cincinnati  Soc.  '. 
XVI,  p.  178. 
Cincinnati  (Lorraine):  Cincinnati,  Ohio,  and  vicinity. 
Trenton:  Ottawa  (Foord)  and  Weston  (Nicholson),  Canada. 
Obs.  The  forms  from  Canada  identified  as  Amplexopora  dit 
Nicholson  and  by  Foord  may  be  specifically  distinct. 

Amplexopora  flliosa  (D'Orbigny). 

1850.  Monticulipora  filiasa.     D'Orbigny,  Prodr.  de  Pal.,  I,  p.  25. 

1851.  Chsetetes  filiasa.  Milne-Edwards  and  Haime,  Pol.  Foes.  Terr.  I 
1860.  Monticulipora  filiosa.  Milne-Edwards,  Hist.  Nat.  des  Corall.,  1 
1875.   Chaetetes  filiasa  (?).     Nicholson,  Pal.  Ohio,  II,  p.  206. 

1883.  Monotrypa  (?)  filiasa.  Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist., 
1888.    Monticulipora  filiasa.     James  and  James,  Jour.  Cincinnati  Soc. 

X,  p.  162. 
1890.    Leptotr>^pa  filiosa.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  456, 

7,  7a. 
1893.  Monticulipora  filiasa.     J.  F.  James,  Jour.  Cincinnati  Soc.  Nat  J 

p.  158. 
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lexopora  filiosa  (D'Orbigny) — Continued. 

L896.  Monticulipora  subcylindrica  (James,  U.  P.,  mss.).     J.  F.  James,  Jour 
Cincinnati  Soc.  Nat.  Hist.,  XVIII,  p.  123,  fig.  ISa-c. 
Cincinnati   (Lorraine):  Cincinnati,  Ohio,  and  vicinity;   Maury  County, 

Tennessee.     Trenton:  Calhoun  County,  Illinois  (Ulrich). 
Obs.  The  form  from  Calhoun  County,  Illinois,  identified  as  above,  is  prob- 
ably specifically  distinct 

3lexopora  moniliformis  Ulrich.     See  Heterotiypa?  monilifomiis 
ficholson). 

lexopora  petasifonniB  (Nicholson). 

878.  Chfetetes  petropolitanus.    James,  Paleontologist,  No.  2,  p.  11. 

881.  Monticulipora  (Monotrypa)  petasiformis.     Nicholson,  Genus  Monticuli- 

pora, p.  190,  fig.  40. 

882.  Monotrypa  petasiformis.     Ulrich,  Jour.  Cincinnati  Soc.  Nat. Hist., V,  p.  256. 

883.  Monotrypa?  petaedformis.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  VI, 

p.  163. 
888.  Monticulipora  petasiformis.     James  and  James,  Jour.  Cincinnati  Soc.  Nat. 

Hist.,  X,  p.  168. 
894.  Monticulipora  petasiformis.     J.  F.  James,  Jour.  Cincinnati  Soc.  Nat.  Hist., 

XVI,  p.  186. 
Cincinnati  (Utica):  Cincinnati,  Ohio,  and  vicinity. 

lexopora  petasifonnis-welchi  (James). 

882.  Monticulipora  (Monotrypa)  welchi.     James,  Paleontologist,  No.  6,  p.  50. 

ibid..  No.  7,  pi.  i,  4-4c,  1883. 

888.  Monticulipora  petasiformis  var.  welchi.     James  and  Jamef,  Jour.  Cintdn- 

nati  Soc.  Nat.  Hist.,  X,  p.  169. 

894.  Monticulipora  petasiformis  var.  welchi.     J.   F.  James,  Jour.  Cincinnati 

Soc.  Nat.  Hist.,  XVI,  p.  187. 
Cincinnati  (Utica) :  Cincinnati,  Ohib,  and  vicinity. 

lexopora  pnstulosa  Ulrich. 

890.  Amplexopora  pustulosa.      Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  451,  pi. 
xxxvi,  3-3c. 

895.  Monticulipora  pustulosa.     J.  F.  James,  Jour.  Cincinnati  Soc.  Nat.  Hist., 

XVIU,  p.  72. 
Cincinnati  (Richmond) :  Hanover  and  Ciarksviile,  Ohio. 

Lexopora  robusta  Ulrich. 

883.  Amplexopora  robusta.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  VI,  p.  82, 

pi.  i,  1-16. 

889.  Amplexopora  robusta.     Miller,  North  American  Geol.  Pal. ,  fig.  450  ( p.  292 ) . 

890.  Amplexopora  robusta.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  fig.  7d  (p.  318). 
Cincinnati  (Lorraine) :  Cincinnati,  Ohio;  Boyle  County,  Kentucky. 

Lexopora  septosa  (Ulrich). 

879.  Atactopora  septosa.     Ulrich,  Jour.  Cincinnati  SiX'.  Nat.  Hist.,  II,  p.  125,  pi. 

xii,  7-7c. 
882.  Amplexopora  septosa.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist,  V,  p.  255. 
888.  Monticulipora  septosa.     James  and  James,  Jour.  Cincinnati  Soc.  Nat.  Hist., 

X,  p.  180. 
894.   Monticulipora  septosa.     J.    F.    Jamas,   Jour.    Cincinnati  Soc.  Nat.  Hint., 

XVI,  p.  203. 
Cincinnati  (Utica  and   Ixjrraine):    Covington  and  Newport,  Kentucky; 

Cincinnati,  Ohio. 
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Amplexopoi*a  superba  Foord.  -  See  Batostoma  superbum  (Fo( 
Amplexopora  superba  Ulrich  (not  Foord).     See  Batostoma  i 

tense  Ulrich. 
Amplexopora  winchelli  Ulrich.     See  Batostoma  winchelli  (Ul 
Anastomopora  Simpson.     See  Reteporidra. 
Anastomopora  cinctuta  Simpson.     See  Reteporidra  cinctuta  f 

ANI80TETPA  Ulrich.     Genotype:  Anisotrypa  synmietrica  U 

1883.   Anisotiypa.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist,  VI,  p.  275. 

1889.  Anisotrypa.     Miller,  North  American  Geol.  Pal.,  p.  292. 

1890.  Anisotrypa.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  pp.  376, 447. 
1896.   Anisotrypa.     Ulrich,  Zittel's  Textb.  Pal.  (Engl,  ed.),  p.  277. 

Anisotrypa  elegantula  Ulrich.     See  Rhombopora  elegantula  ( 

Anisotrypa  fiBtulosa  Ulrich. 

1890.   Anisotrypa  fistulosa.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  448, 
6-6c. 
Ste.  Genevieve:  Pella,  Iowa. 

Anisotrypa  ramulosa  Ulrich. 

1890.   Anisotrypa  ramulosa.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  449 
7-7a. 
Ste.  Genevieve:  Pella,  Iowa. 

Anisotrypa  solida  Ulrich. 

1890.   Anisotrypa  solida.    Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  449,  pi.  I 
1894.   Anisotrypa  solida.     Keyes,  Missouri  Geol.  Surv.,  V,  p.  16. 
Chester:  Sloans  Valley,  Kentucky;  Chester,  Illinois. 

Anisotrypa  symmetrica  Ulrich. 

1883.   Anisotrypa  symmetrica.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hi 

276,  pi.  xiii,  5-6c. 
1890.   Anisotrypa  symmetrica.     Ulrich,  Greol.  Surv.  Illinois,  VIII,  j 
Ixxii,  5. 
Chester:  Grayson  Springs  and  Sloans  Valley,  Kentucky;  Cheste 

ANOLOTIGHIA  Ulrich.     Genotype:  Anolotichia  ponderosa  Ul 
1890.   Anolotichia.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  pp.  381,  473. 
1893.   Anolotichia.     Ulrich,  Geol.  Minnesota,  III,  p.  326. 
1896.   Anolotichia.     Ulrich,  ZittePs  Textb.  Pal.  (Engl.  ed. ),  p.  268. 

Anolotichia  impolita  (Ulrich). 

1886.  Crepipora  impolita.     Ulrich,  Fourteenth  Ann.  Rep.  Geol.  Nat  I 

Minnesota,  p.  77. 
1893.  Anolotichia  impolita.    Ulrich,  Geol.  Minnesota,  III,  p.  327,  pi.  xx^ 
1896.  Anolotichia  impolita.     Ulrich,    Zittel's    Textb.    Pal.    (Engl. 
437A-C(p.268). 
Trenton  (Stones  River):  Minneapolis,  St.  Paul,  Chatfield,  Can; 
Lanesboro,  and  Fountain,  Minnesota. 

Anolotichia  ponderosa  Ulrich. 

Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  4' 


1890. 


1896. 


Anolotichia  ponderosa. 

3-3d,  fig.  8c  (p.  320). 
Anolotichia  ponderosa. 

(p.  268). 
Cincinnati  (Richmond): 


Arcanopora  Vine.     See  Cystodictya  Ulrich. 


Ulrich,  Zittel's  Textb.  Pal.  (Engl.  ed. 
Wilmington,  Illinois. 
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HIMEDES  Owen.     Genotype:  Archimedes  wortheni  (Hall). 
842.  Archimedes.     (Le  Seuer)  Owen,  American  Jour.  Sci.,  XLIII,  p.  19. 

857.  Archimedes.     Hall,  Proc.  American  Assoc.  Adv.  Sci.,  X,  p.  176. 

858.  Archimedes.     Hall,  Pal.  Iowa,  p.  651. 

882.  Archimedes.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  p.  150. 

883.  Archimedes.     Claypole,  Quar.  Jour.  Geol.  Soc.  London,  XXXIX,  p.  31 . 
885.  Archimedes.     Hall,  Rep.   State  Geologist  New  York  for  the  year  1884, 

p.  37. 
885.  Archimedes.     Waagen  and  Pichl,  Pal.  Indica,  Ser.  XIII,  p.  774. 
88(5.  Archimedes.     Ulrich,  Contr.  American  Pal.,  I,  p.  5. 

889.  Archimedes.     Miller,  North  American  Geol.  Pal.,  p.  292. 

890.  Archimedes.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  pp.  396, 565. 

895.  Archimedes.     Simpson,  Thirteenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1893,  p.  726;   Forty-fourth  Ann.  Rep.  New  York  State 
Museum,  p.  920. 

896.  Archimedes.     Ulrich,  ZittePs  Textb.  Pal.  (Engl.ed.),  p.  282. 

897.  Archimedes.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1894,  pp.  519, 522. 
850.  Archimedipora.     D'Orbigny,  Prodr.  de  Pal.,  I,  p.  102. 

imedeB  commnniB  Ulrich. 

890.  Archimedes  communis.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  573,  pi.  lxiii» 
l-ld. 
Chester:  Sloans  Valley,  Kentucky. 

imedes  compactnB  Ulrich. 

890.  Archimedes  compactus.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  572,  pi.  Ixiii, 
2-26,  2d  (not  2c) . 
Chester:  Sloans  Valley,  Kentucky. 

imedeB  diBtanB  Ulrich. 

890.  Archimedes  distans.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  578,  pi.  Ixiii, 
9-96. 
Chester:  Chester,  Illinois;  Sloans  Valley,  Kentucky. 

imedes  grandis  Ulrich. 

890.  Archimedes  grandis.    Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  569,  pi.  Ixiii,  10. 
Keokuk:  Jersey  County,  Illinois. 

imedes  intennedias  Ulrich. 

890.  Archimedes  intermedins.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  574,  pl. 
Ixiii,  2c. 
Chester:  Chester,  Illinois;  Sloans  Valley,  Kentucky. 

imedes  invaginatns  Ulrich. 

890.   Archimedes  invaginatus.     Ulrich,  Geol.  Surv,  Illinois,  VIII,  p.  575,  pl. 
Ixiii,  llo,  lie. 
Chester:  Chester,  Illinois. 

limedes  laxa  White  (not  Hall).     See  Archimedes  owenanus  (Hall). 

imedes  laxns  (Hall). 

857.  Fenestella  (Archimedes)  laxa.     Hall,  Proc.  American  Assoc.  Adv.  Sci.,  X, 

p.  178. 
890.  Archimedes  laxus.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  580,  pl.  Ixiii, 

15, 15a. 
894.   Archimedes  laxus.     Keyes,  Missouri  Geol.  Surv. ,  V,  p.  27. 
883.   Helicopora  archimediformis.    Claypole,  Quar.  Jour.  Geol.  Soc.  Lonaon, 

XXXIX,  p.  34,  pl.  iv,  3,  4. 
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Archimedes  laxus  (Hall) — Continued. 

1897.   Helicopora  archimediformis.     Simpeon,  Fourteenth  Ann.  Rep. 
ogist  New  York  for  the  year  1894,  fig.  70, 3, 4  (p.  518). 
Chester:  Chester,  Illinois;  Litchfield,  Kentucky. 

Archimedes  meekanns  (Hall). 

1857.   Fenestella  (Archimedes)  Meekana.     Hall,  Proc.  American  J 

8ci.,X,p.  178. 
1890.  Archimedes  meekanns.     Ulrich,  Greol.  Surv.  Illinois,  VIII,  p.  57? 
Chester:  Chester,  Illinois;  Sloans  Valley  and  Grayson  Springs, 

Archimedes  negligens  Ulrich. 

1890.  Archimedes  negligens.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  5 
7,7a. 
Keokuk:  Keokuk  and  Ben tonsport,  Iowa. 

Archimedes  owenanns  (Hall). 

1857.   Fenestella  (Archimedes)  Owenana.     Hall,  Proc.  American  j 

Sci.,X,p.  178. 
1890.   Archimedes  owenanns.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  5 

6-6c. 
1894.   Archimedes  owenanus.     Keyes,  Missouri  Geol.  Surv.,  V,  p.  26,  p 
1882.  Archimedes  laxa.    White,  Eleventh  Ann.  Rep.  Indiana  Geol.  N 

361,  pi.  xli,  7. 
Keokuk:  Keokuk,  Iowa;  Appanoosa,  near  Quincy,  Illinois;  i 

ville,  Missouri. 

Archimedes  permioimns  Ulrich. 

1890.  Archimedes  perminimus.     Ulrich,  Geol.  Surv.  Illinois,  VIII, 
Ixiii,  13, 11  (in  part). 
Chester:  Chester,  Illinois. 

Archimedes  prontanns  Ulrich. 

1890.  Archimedes  proutanus.     Ulrich,  Greol.  Surv.  Illinois,  VIII,  p.  5 
3-3c,  11, 116. 
Chester:  Sloans  Valley,  Kentucky;  Chester,  Illinois. 

Archimedes  reversa  Hall.     See  Archimedes  wortheni  Hall. 

Archimedes  snblazns  Ulrich. 

1890.  Archimedes  sublaxus.    Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  579, 
Chester:  Chester,  Illinois. 

Archimedes  swalloyanns  (Hall). 

1857.  Fenestella  (Archimedes)  Swallovana.     Hall,  Proc.  American  j 

Sci.,  X,  p.  178. 
1890.  Archimedes  swallovanus.    Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  5 

12-12d. 
1894.  Archimedes  swallovanus.     Keyes,  Missouri  Geol.  Surv.,  V,  p. 
Chester:  Chester  and  Kaskaskia,  Illinois;  Crittenden  County, 

Archimedes  terebriformis  Ulrich. 

1890.  Archimedes  terebriformis.     Ulrich,  Geol.  Surv.  Illinois,  VIII, 
Ixiii,  5-5c. 
Chester:  Chester,  Illinois;  Sloans  Valley  and  Grayson  Springs, 

Archimedes  wortheni  (Hall). 

1852.  Retepora  archimedes.     Owen,  Rep.  Geol.    Surv.   Wisconsin, 
Minnesota,  pi.  iv,  1. 
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aedes  wortheni  (Hall) — Continued. 


;i. 


Retepora  Archimedes. 

pi.  cl.  4-10. 
►7.  Fenestella  (Archimedes)   Wortheni, 

8ci.,X,p.  178. 
►8.  Archimedes  Wortheni. 
\9.  Archimedes  wortheni. 
K).  Archimedes  wortheni. 

8,  8a. 
)4.  Archimedes  wortheni. 
>6.  Archimedes  Wortheni. 

(p.  282). 
)7.  Archimedes  Wortheni. 


Quenstedt,  Roehren-  und  Stemkorallen,  p.  174, 


Hall,  Proc.  American  Assoc.  Adv. 


Hall,  Pal.  Iowa,  p.  651,  pi.  xxii,  3,  4a,  fe,  5a,  b. 
Miller,  North  American  Geol.  Pal.,  fig  452  (p.  292) . 
Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  571,  pi.  Ixiii, 

Keyes,  Missouri  Geol.  Surv.,  V,  p.  26,  pi.  xxxiii,  1. 
Ulrich,  Zitters  Textb.  Pal.  (Engl,  ed.),  fig.  468 


Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 
New  York  for  the  year  1894,  figs.  71,  72  (p.  519). 
►8.  Archimedes  reversa.     Hall,  Pal.  Iowa,  p.  652,  pi.  xxii,  2. 
$9.  Archimedes  reversus.     Miller,  North  American  Geol.  Pal.,  fig.  451  (p.  292). 
Warsaw:  Warsaw,  Illinois. 

medipora  D'Orbigny.     See  Archimedes  Owen. 

medipora  Simpson  (not  D'Orbigny). 

>5.  Archimediopora,     Simpson,  Thirteenth  Ann.  Rep.  State  Geologist  New 

York  for  the  year  1893,  pp.    701,  723,  726;    Forty-seventh  Ann.  Rep. 

New  York  State  Mus.,  pp.  895,  917, 920. 
)7.  Archimedijwra.     Simpson,  Fourteenth  Ajm.   Rep.  State    Geologist  New 

York  for  the  year  1894,  p.  522. 
Obs.  This  genus  as  defined  by  Mr.  Simpson  is  imaginary.     The  author 

cites  no  species.     We  know  of  no  species  of  Archimedes  with  more 

than  two  rows  of  apertures  on  a  branch. 

lEOCLEHA  Billings.  Genotype :  Arthroclema  pulchellum  Billings. 
\2.  Arthroclema.     Billings,  Pal.  Foes. ,  I,  p.  54. 

Arthroclema  (in  part).    Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  p.  151. 

Arthroclema.    ITlrich,  Fourteenth  Ann.  Rep.  Geol.  Nat.  Hist.  Surv.  Minne- 
sota, p.  60. 

Arthroclema. 

Arthroclema. 

Arthroclema. 

Arthroclema. 

Arthroc;lema. 

Arthroclema. 

Arthroclema. 

for  the  year  1894,  p.  546. 

>clema  angulare  Ulrich. 

\9.  Arthroclema  angulare.  Ulrich,  Contr.  Micro-Pal.  Cambro-Sil.,  Part  II,  p.  45. 

K).  Arthroclema  angulare.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  641,  pi.  xxix, 

6-66. 
>5.  Arthroclema  angulare.     Whiteaves,  Pal.  Foss.,111,  p.  117. 

Cincinnati  (Richmond):  Wilmington,  Illinois;  Stony  Mountain,  Manitolm. 

Obs.    See  Helopora  imbricata  Ulrich. 

>clema  armatnm  Ulrich. 

K).  Arthroclema  armatum.  Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  XII, 
p.  194,  fig.  19a-d  (not  ^-/i= Arthroclema  pulchellum  Billings). 

>3.  Arthroclema  armatum.  Ulrich,  Geol.  Minnesota,  III,  p.  201,  pi.  ii,  8-11, 25, 
28-33,  pi.  iii,  7. 
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Ulrich,  American  Geologist,  I,  p.  232. 

Miller,  North  American  (xeol.  Pal.,  p.  293. 

Ulrich,  Jour.  Cincinnati  So<^  Nat.  Hist.,  XII,  p.  192. 

Ulrich,  Geol.  Sur\'.  Illinois,  VIII,  p.  400. 

Ulrich,  Geol.  Minn.,  Ill,  p.  197. 

Ulrich,  Zitters  Textb.  Pal.  (Engl.  ed. ),  p.  281. 

Simpson,  Fourteenth  Ann.  Rep.  State  Geologist,  New  York, 
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Arthroclema  annatnin  Ulrich — Continued. 

1897.  Arthroclema  armatum.    Simpeon,  Fourteenth  Ann.  Rep.  State  Geol 
New  York  for  the  year  1894,  fig.  Ill  (p.  547). 
Trenton:  Cannon  Falls  and  St.  Paul,  Minneeota. 

Arthroclema  billingBi  Ulrich. 

1890.  Arthroclema  billingsi.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  642. 
1893.  Arthroclema  billingsi.     Ulrich,  Geol.  Minnesota,  III,  p.  197,  pi.  ii,  7. 
1897.  Arthroclema  Billingsi.     Simpson,  Fourteenth    Ann.  Rep.  State  Geol 
New  York  for  the  year  1894,  fig.  105  (p.  547). 
Trenton:  Ottawa,  Canada. 

Arthroclema  comntnm  Ulrich. 

1890.  Arthroclema    comutum.     Ulrich,  Jour.  Cincinnati   Soc.  Nat.  Hist., 

p.  193,  fig.  18. 
1893.  Arthroclema  comutum.     Ulrich,  Geol.  Minnesota,  III,  p.  200,  pi.  ii,  1( 

23,  pi.  iii,  34. 
1897.  Arthroclema  comutum.     Simpson,  Fourteenth  Ann.  Rep.  State  Geol 
New  York  for  the  year  1894,  figs.  106-108, 112  (p.  547). 
Trenton  (Black  River):  Minneapolis,  Minnesota. 

Arthroclema  pulchelliun  Billings. 

1862.  Arthroclema  pulchellum.     Billings,  Pal.  Foss.,  I,  p.  54,  fig.  60. 

1890.  Arthroclema    pulchellum.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  64$ 

xxix,  6c. 
1893.   Arthroclema  pulchellum.     Ulrich,  Geol.  Minnesota,  III,  pi.  ii,  12-15. 
1890.   Arthroclema  armatum    (in  part).     Ulrich,   Jour.  Cincinnati  Soc. 
Hist.,  XII,  p.  194,  fig.  19  e-h  (not  19  a-d). 
Trenton:  Ottawa  City  and  Peterboro,  Canada. 

Arthroclema  spiniforme  Ulrich.     See  Helopora  spiniformis  (Ulric 

Arthroclema  Btriatnm  Ulrich. 

1893.   Arthroclema  striatum.     Ulrich,  Geol.  Minn.,  Ill,  p.  198,  pi.  ii,  2! 

pi.  iii,  28-33. 
1897.   Arthroclema  striatum.     Simpson,  Fourteenth  Ann.  Rep.  State  Geol 
New  York  for  the  year  1894,  figs.  109,  110  (p.  547). 
Trenton  (Black  River):  Minneapolis  and  St.  Paul,  Minnesota. 

Arthronema  Ulrich  (preoccupied).     See  Arthrostylus  Ulrich. 
Arthronema  curtum  Ulrich.     See  Arthrostylus  cuitus  (Ulrich). 
Arthronema  tenue  Ulrich.     See  Arthrostylus  tenuis  (James). 
ARTHEOPOBA  Ulrich.     Genotype:   Ptilodictya  (Stictopora)  Sha 
Meek. 
1882.   Arthropora.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  pp.  152, 167. 

1889.  Arthropora.     Miller,  North  American  Geol.  Pal.,  p.  293. 

1890.  Arthropora.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  393. 
1893.   Arthropora.     Ulrich,  Geol.  Minnesota,  III,  p.  176. 

1896.  Arthropora.     Ulrich,  Zittel's  Textb.  Pal.  ( Engl.  ed. ) ,  p.  279. 

1897.  Arthropora.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  ' 

for  the  year  1894,  p.  605. 

Arthropora  bifarcata  Ulrich. 

1893.   Arthropora  bifurcata.     Ulrich,  Geol.  Minnesota,  III,  p.  178,  pi.  xiv,  22- 
Trenton  (Black  River):  St.  Paul  and  Cannon  Falls,  Minnesota. 

Arthropora  reversa  Ulrich. 

1893.   Arthropora  reversa.     Ulrich,  Geol.  Minnesota,  III,  p.  178,  pi.  xiv,  26. 
Trenton :  St.  Paul,  Minnesota.  Digitized  by  vj  w v^  v  ik. 
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Miller,  North  American  Geol.  Pal.,  figs.  453-455 

Ulrich,  Geol.  Surv.  Illinois,  VIII,  fig.  3e  (p.  308). 
Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  II,  p.  29, 


^pora  shafferi  (Meek). 

2.   Ptilodictya  (Stictopora)  Shafferi.     Meek,  Proc.  Acad.  Nat.  Sci.  Philadel- 
phia, p.  317. 

Ptilodictya  (Stictopora)  Shafferi.    Meek,  Pal.  Ohio,  I,  p.  69,  pi.  v.  la-c. 

Ptilodictya  Shafferi.    Nicholson,  Pal.  Province  Ontario,  p.  33,  fig.  4. 

Arthropora  shafferi.  Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  p.  167, 
pi.  vii,  10, 10a. 

Arthropora  shafferi. 
(p.  293). 

Arthropora  shafferi. 

Crateripora  erecta. 
pi.  vii,  29, 29a. 
9.   Stromatopora  (?)  lichenoides.    James,  Paleontologist,  No.  3,  p.  18. 

Cincinnati  (Lorraine):  Cincinnati, Ohio, and  vicinity. 

Obs.  The  names  Crateripora  erecta  Ulrich  and  Stromatopora  (?)  lichen- 
oides James  were  applied  to  the  articulating  basal  socket  of  this  species 
before  its  true  nature  was  understood. 

»pora  Bhafferi-cleavelandi  (James). 

tl.  Ptilodictya  cleavelandi.    James,  Paleontologist,  No.  5,  p.  38. 
\1.  Ptilodictya?  cincinnatiensis.    James,  Paleontologist,  No. 5, p.  39. 
H.  Ptilodictya  grahami.    James,  Paleontologist,  No.  5,  p.  39. 
II.  Ptilodictya  dubia.    James,  Paleontologist,  No.  5,  p.  40. 
Cincinnati  (Utica):  Cincinnati,  Ohio,  and  vicinity. 

)pora  simplex  Ulrich. 

16.  Arthropora  simplex.     Ulrich,  Fourteenth  Ann.  Rep.  Geol.  Nat.  Hist.  Sur\'. 

Minnesota,  p.  65. 
)S.  Arthropora  simplex.     Ulrich,  Geol.  Minnesota,  III,  p.  177,  pi.  xiv,  12-21. 
Trenton    (Stones   River  and  Black   River):   Minneajwlis,  St.  Paul,  and 

Fountain,  Minnesota;  Decorah,  Iowa. 

1E08TYLTJ8  Ulrich.     Genotype:  Helopora  tenuis  James. 
\2.  Arthronema  (preoccupied).     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V, 
pp.  151, 160. 

Ulrich,  American  Geologist,  I,  p.  230. 

Miller,  North  American  Geol.  Pal.,  p.  293. 

Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  XII,  p.  188. 

Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  400. 

Ulrich,  Geol.  Minnesota,  III,  p.  187. 

Ulrich,  ZittePs  Textb.  Pal.  (Engl.  ed. ),  p.  280. 

Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 


\S.  Arthrostylus. 

\d.  Arthrostylus. 

K).  Arthrostylus. 

K).  Arthrostylus. 

13.  Arthrostylus. 

>6.  Arthrostylus. 

yj.  Arthrostylus. 

for  the  year  1894,  p.  527. 

>8tylii8  conjunctns  Ulrich. 

K).  Arthrostylus  conjunctus.    Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  XII, 

p.  189,  fig.  14. 
13.  Arthrostylus  conjunctus.    Ulrich,  Geol.  Minnesota,  III,  p.  188,  pi.  iii,  13, 14. 
)7,  Arthrostylus  conjunctus.    Simpson,  Fourteenth  Ann.-  Rep.  State  Geologist 

New  York  for  the  year  1894,  figs.  78, 79, 79a  (p.  526). 
Trenton  (Black  River):  Fountain, Minnesota. 

)Btylii8  cnrtns  (Ulrich). 

J2.  Arthronema  curtum.    Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  p.  161, 

pi.  vi,  9. 
J9.  Arthrostylus  curtus.     Miller,  North  American  Geol.  Pal.,  p.  293. 

Cincinnati  (Utica):  Covington,  Kentucky. 

Obs.     This  may  be  a  basal  segment  of  some  species  of  Arthropora.  GoOqI^ 

igi  ize      y  g 
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ArthrostylnB  obliqnns  Ulrich. 

1890.  Arthrostylus  obliquus.     Ulrich,  Jour.  Cincinnati   Soc   Na 

p.  190,  figs.  14c,  d. 
1893.  Arthrostylus  obliquus.     Ulrich,  Greol.  Minnesota,  III,  p.  188, 
Trenton  (Stones  River):  Minneapolis,  Minnesota. 

Arthrostylus  tenuis  (James). 

1878.  Helopora  tenuis.     James,  Paleontologist  No.  1,  p.  3. 

1882.  Arthronema  tenuis.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  H 

pi.  vi,  8-8r. 
1893.  Arthrostylus  tenuis.     Ulrich,  Geol.  Minnesota,  III,  pi.  iii,  16^ 
Trenton:  Covington,  Kentucky. 
Cincinnati  (Utica):  Covington  and  Newport,  Kentucky;  Cii 

A8C0DICTY0N  Nicholson  and  Etheridge,  Jun.    Genotype : . 
stellatum  Nicholson  and  Etheridge,  Jun. 
1877.  Ascodictyon.     Nicholson  and  Etheridge,  Jun.,  Ann.  Mag.  ^ 

4,XIX,  p.  463. 
1882.  Ascodictyon.     Vine,  Quar.  Jour.  Greol.  Soc.  London,  XXX> 

1889.  Ascodictyon.     Miller,  North  American  Geol.  Pal.,  p.  293. 

1890.  Ascodictyon.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  367. 
1897.  Ascodictyon.     Simpson,  Fourteenth  Ann.  Rep.  State  Geolog 

for  the  year  1894,  p.  603. 
Obs.     Ascodictyon  fusiforme  was  the  first  species  described 
from  the  generic  description,  the  authors  intended  A.  stelL 
genotype. 

Ascodictyon  fasifonne  Nicholson  and  Etheridge,  Jun. 

1877.  Ascodictyon  fusitorme,  Nicholson  and  Etheridge,  Jun.,  Ai 
Hist,  ser.  4,  XIX,  p.  463,  pi.  xix,  7,  8. 
Hamilton:  Widder,  Ontario;  Alpena,  Michigan. 

Ascodictyon  BteUatnm  Nicholson  and  Etheridge,  Jun. 

1877.  Ascodictyon  stellatum.     Nicholson  and  Etheridge,  Jun.,  A 

Hist.,  ser.  4,  XIX,  p.  464,  pi.  xix,  1-6. 
1881 .  Ascodictyon  stellatum.     Vine,  Quar.  Jour.  Geol.  Soc.  Lond 


p.  618. 
1891.  Ascodictyon  stellatum. 
1893.  Ascodictyon  stellatum. 
1897.  Ascodictyon  stellatum. 


Ill 


Whiteaves,  Contr.  Canadian  Pal.,  1 
Ulrich,  Geol.  Minnesota,  III,  p.  IIJ 
Simpson,  Fourteenth  Ann.  Eep.  S 
New  York  for  the  year  1894,  fig.  220  (p.  603). 
Hamilton:  Widder,  Ontario;  Eighteenmile  Creek,  New  Yoi 

A8PID0P0EA  Ulrich.     Genotype:  Aspidopora  areolata  Ul: 

1882.  Aspidopora.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  p.  ] 

1889.  Aspidopora.     Miller,  North  American  Geol.  Pal.,  p.  293. 

1890.  Aspidopora.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  373. 

1893.  Aspidopora.     Ulrich,  Geol.  Minnesota,  III,  p.  254. 

1897.  Aspidopora.     Simpson,  Fourteenth  Ann.  Rep.  State  Geolog 
for  the  year  1894,  p.  584. 

Aspidopora  areolata  Ulrich. 

1883.  Aspidopora  areolata.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Wu 

pi.  vii,  2-2c. 

1894.  MonticuUpora  areolata.      J.F.James,   Jour.  Cincinnati  Sc 

XVI,  p.  183. 
Cincinnati  (Utica):  Cincinnati,  Ohio. 
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[K>ra  calycnla  (James). 

L.  Lichenalia?calycula.  James,  Catal.  Foes.  Cincinnati  Group.  (Not  defined.) 
'}.  Chsetetes  ?  calyculup.  James,  Introd.  Catal.  Foa?.  Cincinnati  Group,  p.  1. 
L.  Monticulipora  (Diplotrypa)  calycula.     Nicholson,  Genus  Monticulipora, 

p.  165,  pi.  iv,  4-4b. 
\.  Prasopora  calycula.     ririch.  Jour.  Cincinnati  8oc.  Nat.  Hist.,  VI,  p.  165. 
I  Monticulipora  calycula.     James  and  James,  Jour.  Cincinnati  Soc.  Nat. 

Hist.,  X,  p.  167. 
[.  Monticulipora  calycula.     J.  F.  Jamen,  Jour.  Cincinnati  Soc.  Nat.  Hist., 

XVI,  p.  184. 
Trenton:  Coving^m,  Kentucky. 

[K>ra  eocentrica  (James). 

\.  Monticulipora  (Heterotrypa?)  eccentrica.     James,  Paleontologist,  No.  6, 

p.  48;  ibid.,  No.  7,  pi.  i,  6,  6<i. 
\.  Monticulip)ora  eccentrica.     James  and  James,  Jour.  Cincinnati  Soc.  Nat. 

Hist.,  X,  p.  167,  pi.  ii,  2rt-r. 
\.  Aspidopora  eccentrica.     Ulrich,  ireol.  Minnesota,  III,  p.  255. 
k  Monticulipora  eccentrica.     J.  F.  James,  Jour.  Cincinnati  Soc.  Nat.  Hist., 

XVI.   p.  185. 
Cincinnati  (Utica):  Cincinnati,  Ohio,  and  vicinity. 

[>ora  elegantula  (Ulrich). 

I.  Aspidopora  elegantula.     Ulrich,  Geol.  Minnesota,   III,   p.  256,  pi.  xvii, 

13-21. 
'.  Aspidopora  elegantula.     Simpson,  Fourteenth  Ann.  Rep.  State  Greologist 

New  York  for  the  year  1894,  figs.  162-164  (p.  584). 
Trenton:  Ken  yon  and  St.  Paul,  Minnesota. 

lora  newberryi  (Nicholson). 

►.  C^hsetetes  Newberryi.     Nicholson,  Pal.  Ohio,  II,  p.  212,  pi.  xxii,  4,  4<i. 

.  Monticulipora  (Prasopora)  Newberryi.     Nicholson,  Genus  Monticulipora, 

p.  212,  pi.  iv,  1-lf. 
I.  Prasopora  ?  newberryi.     Ulrich,  Jour,  (-incinnati  Sm\  Nat.  Hist..,  VI,  p. 

165. 
\.  Aspidopora  newberryi.     ITlrich,  Fourteenth  Ann.  Rep.  G(»ol.  Nat.  Hist. 

Surv.  Minnesota,  p.  91. 
\.  Monticulipora  newberryi.     James  and  James,  Jour.  Cincinnati  Soc.  Nat. 

Hist.,  X,  p.  164. 
L  Monticulipora  newberryi.     J.  F.  James,  Jour.  Cincinnati  Soc.  Nat.  Hist., 

XVI,  p.  179. 
Cincinnati  (Utica):  Cincinnati,  Ohio,  and  vicinity. 

)ora  parasitica  (Ulrich). 

K  Aspidopora  parasitica  (in  part).     Ulrich,  Fourteenth  Ann.  Rep.  (tcoI. 

Nat  Hist.  Surv\  Minnesota,  p.  90. 
I.  Aspidopora  parasitica.      Ulrich,  Geol.   Minnesota,   III,  p.  255,  pl.   xvii, 

26-32. 
k  Aspidopora  parasitica.     J.  F.  James,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  XVI, 

p.  180. 
Trenton  (Stones   River  and   Black   River):  Minneapolis,  St.   Paul,  and 

Fountain,  Minnesota. 

[K)ra  parmnla  (Foerate). 

'.  Prasopora  parmula.     Foerste,  Bull.  Sci.  Lab.  Denison  Univ.,  II,  p.  170; 

ibid.,  ni,  1888,  pl.  xv,  14. 
K  Aspidopora  parmula.     Foerste,  Geol.  Surv.  Ohio,  VII,  p.  600,  pl.  xxviii,  14. 
Clinton:  Dajrton  and  Clinton  County,  Ohio. 
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Aspidopora  panniila-feneBtellifonnis  Foerste. 

1895.  Aspidopora  parmula  var.  fenestelliformis.     Foerate,    Greol.   Surv.  Ol 

VII,  p.  600. 
Clinton:  Dayton,  Ohio. 

Astroporites  Lambe.     Genotype:  Astroporites  ottawaensis  Lambe. 

1896.  Astroporites.     Lambe,  Canadian  Record  of  Science,  VII,  p.  1. 

Obs. — This  genus  is  founded  upon  the  basal  plate  of  a  Lichenocrin 
Mr.  Ulrich,  who  pointed  out  this  fact  to  us,  has  specimens  which  cles 
indicate  the  nature  of  this  fossil. 

Astroporites  ottawaensis  Lambe.     Not  a  br}^ozoan. 

1896.     Astroporites  Ottawaensis.     Lambe,  Canadian  Record  of  Science,  VII,  ] 
pi.  i,  1-3. 
Trenton:  Hull,  near  Ottawa,  Canada. 

ATACTOPOEA  Ulrich.     Genotype:  Atactopora  hirsuta  Ulrich. 

1879.   Atactopora  (in  part).     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  II,  p. 
Atactopora  (in  part).     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist,  V,  p. 
Atactopora.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  VI,  p.  246. 
Miller,  North  American  Geol.  Pal.,  p.  293. 
Ulrich,  Geol.  Sun\  Illinois,  VIII,  p.  377. 
Ulrich,  ZittePs  Textb.  Pal.  (Engl.  ed. ),  p.  278. 
Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  Y 


1882. 
1883. 
1889. 
1890. 
1896. 
1897. 


Atactopora. 
Atactopora. 
Atactopora. 
Atactopora. 
for  the  year  1894,  p.  563. 

Atactopora  hirsuta  Ulrich. 

1879.   Atactopora  hirsuta.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  II,  p.  120 

xii,  3-36. 
1883.   Atactopora  hirsuta.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  VI,  p.  24.5 
xii,  1,  la. 
Cincinnati  (Uticaand  Lorraine):  Covington  and  Newport,  Kentucky;  i 
cinnati,  Ohio. 

Atactopora  maculata  Ulrich. 

1879.   Atactopora  maculata. 
pi.  xii,  2-2€. 
Atactopora  maculata. 

pi.  xii,  2, 2a. 
Atactopora  maculata. 

(p.  278). 
Cincinnati  (Lorraine):  Cincinnati, Ohio, and  vicinity. 

Atactopoi-a  multigranosa    Ulrich.     See    Atactoporella    multigran 

(Ulrich). 
Atactopora  mundula  Ulrich.     See  Atactoporella  mundula  (Ulrich). 
Atactopora  septosa  Ulrich.     See  Amplexopom  .scptosa  (Ulrich). 
Atactopora  subraniosa  Ulrich.     See  Heterotrypa  subramosa  (Ulrii 
Atactopora  tenella  Ulrich.     See  Atactoporella  tenella  (Ulrich). 

Genotype:  Atactoporella  typicalis  Ulri 
Atactopora  (in  part).     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  II, p. 
Peronopora  (in  part).     Nicholson,  Genus  Monticulipora,  p.  215. 
Atactoporella.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  VI,  p.  247. 
Atactoporella.     Miller,  North  American  Geol.  Pal.,  p.  293. 
Atactoporella.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  370. 


1883. 


1896. 


Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist,  II,  p. 
Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist,  VI.,  p. : 
Ulrich,  Zittel's  Textb.  Pal.   (Engl,  ed.),  fig. 


ATACTOPORELLA  Ulrich 

1879. 
1881. 
1883. 
1889. 
1890. 


1893.   Atactoporella.     Ulrich,  Geol.  Minnesota,  III,  p.  222. 


Digitized  by  VjOOQIC 


«D  BA88LER.]    CATALOGUE  OF  GENERA  AND  SPECIES. 


175 


3P0EELLA  Ulrich — Continued. 

.    Atactoporella.     Ulrich,  Zittel's  Textb.  Pal.  (Engl,  ed, ),  p.  272. 
.   Atactoporella.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 
for  the  year  18»4,  p.  585. 

orella?  crassa  Ulrich. 

.   Atactoporella  crassa.     Ulrich,  Geol.  Minnesota,  III,  p.  225,  pi.  xv,  18-21. 
Trenton:  St.  Paul  and  Cannon  Falls,  Minnesota. 

orella  insneta  Ulrich. 

.  Atactoporella   insueta.     Ulrich,  Geol.  Minnesota,  III,  p.  224,  pi.  xv,  13-15, 
pi.  xviii,  5-8. 
Trenton  (Black  River) :  Minneapolis,  St.  Paul,  and  Fountain,  Minnesota. 

orella  multigranosa  (Ulrich). 

.  Atactopora  multigranosa.     Ulrich,  Jour.  Cincinnati  Sot!.  Nat.  Hist.,  II,  p. 

122,  pi.  xii,  1,  la. 
.  AtactojKJrella  multigranosa.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  VI, 

p.  254,  pi.  xii,  8, 8a. 
.  Atactoporella    multigranosa.     J.   F.    James,  Jour.   Cincinnati  Soc.  Nat. 

Hist,  XVIII,  p.  80. 
Cincinnati  (Lorraine):  Hamilton, Morrow,  and  Cincinnati,  Ohio. 

orella  mundula  (Ulrich). 

.  Atactopora  mundula.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  II,  p.  123, 

pi.  xii,  4, 4a. 
.  Atactoporella  mundula.     Ulrich,  Jour.  Cincinnati    Soc.  Nat.   Hist.,  VI, 

p.  252,  pi.  xii,  6, 6a. 
.  Atactoporella    mimdula.     J.  F.  James,  Jour.  Cincinnati    Soc.  Nat.  Hist., 

XVIII,  p.  80. 
Cincinnati    (Lorraine):  Covington   and   Newport,  Kentucky;  Cincinnati, 

Ohio. 

lorella  newportenslB  Ulrich. 

.  Atactoporella    newportensis.     Ulrich,  Jour.  Cincinnati    Soc.  Nat.  Hist, 

VI,p.250,pl.xii,4-4b. 
.  Monticulipora  newportensis.     James  and    James,  Jour.  Cincinnati  Soc. 

Nat.  Hist.,  X,  p.  183. 
.  Atactoporella   newportensis.     Miller,  North  American  Geol.  Pal.,  fig.  456 

(p.  294). 
.  Monticulipora  newportensis.     J.  F.  James,  Jour.  Cincinnati  Soc.  Nat.  Hist., 

XVI,  p.  206. 
Cincinnati  (Utica):  Newport,  Kentucky. 

lorella  ortoni  (Nicholson). 

.  Chsetetes  Ortoni.      Nicholson,  Quar.  Jour.  Geol.  Soc.  London,  XXX,  p.  513, 

pi.  xxix,  15-156. 
.  Chsetetes  Ortoni.     Nicholson,  Pal.  Ohio,  II,  p.  211,  pi.  xxii,  3-36. 
.  Monticulipora  (Peronopora?)  Ortoni.     Nicholson,  G^nus  Monticulipora, 

p.  228,  pi.  iii,  4-4d. 
1.  Atactoporella  ortoni.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  VI,  p.  256, 

pi.  xii,  7,  7a. 
;.  Monticulipora  ortoni.     James  and  James,  Jour.  Cincinnati  Soc.  Nat.  Hist., 

XI,  p.  22. 
►.  Monticulipora    ortoni.     J.  F.  James,  Jour.  Cincinnati   Soc.  Nat.   Hist., 

XVIII,  p.  79. 
Cincinnati  (Lorraine):  Cincinnati,  Ohio,  and  vicinity. 
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Atactoporella  ramosa  Ulrich. 

1893.  Atactoporella  ranioea.     Ulrich,  Geol.  Minnesota,  III,  p.  226,  pL  xx,  22-2 
Trenton  (Black  River):  Cannon  Falls, Minnesota. 

Atactoporella  Bohncherti  Ulrich. 

1883.  Atactoporella  schucherti.     Ulrich,  Jour.  Cincinnati  Soc.  Nat,  Hist, 

p.  251,  pi.  xii,  5-56. 
1895.  Atactoporella  schucherti.     J.  F.  James,  Jour.  Cincinnati  Soc.  Nat.  E 
XVIII,  p.  80. 
Cincinnati  (Richmond):  Oxford,  Way nesville,  and  Oregonia,0hio;  B 
mond  and  Versailles,  Indiana. 

Atactoporella  tenella  (Ulrich). 

1879.   Atactopora  tenella.     Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist.,  II,  p. 

pi.  xii,  5, 5o. 
1883.    Atactoporella  tenella.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist., VI,  p. 
1895.    Atactoporella  tenella.    J.   F.  James,   Jour.  Cincinnati  Soc.  Nat^   B 
XVIII,  p.  80. 
Cincinnati  (Lorraine):  Cincinnati,  Ohio,  and  vicinity. 

Atactoporella  typicalis  Ulrich. 

1883.   Atactoporella  typicalis.     Ulrich,  Jour.   Cincinnati  Soc.   Nat.  Hist, 


p.  248,  pi.  xii,  3-3rf. 

1895.  Atactoporella  typicalis. 

XVIII,  p.  80. 

1896.  Atactoporella  typicalis. 

(p.  272). 

1897.  Atactoporella  typicalis. 


J.  F.  James,  Jour.  Cincinnati  Soc.  Nat  H 
Ulrich,  Zittel's  Textb.  Pal.  (Engl,  ed.),  fig. 


Simpson,  Fourteenth  Ann.  Rep.  State  Geol< 
New  York  for  the  year  1894,  figs.  165-167  (p.  585). 
Cincinnati  (Utica):  Covington  and  Newport,  Kentucky;  CHncinnati,  C 

Atactoporella  typicaliB-prsBcipta  Ulrich. 

1893.   Atactoporella  typicalis  var.  praecipta.     Ulrich,  Geol.  Minnesota,  III,  p. 
pi.  XV,  16, 17,  pi.  xviii,  1-4. 
Trenton  (Black  River):  Minneapolis, St.  Paul,  and  Fountain,  Minneec 

Aulopora  Goldf  U8s.     Considered  at  present  a  genus  of  corals. 
Aulopora  arachnoidea  Hall.     See  Stomatopora  arachnoidea  (Hall). 
Aulopora  ?  Canadensis  Nicholson.     See  Hederella  canadensis  (Ni 

olson). 
Aulopora  filiformis  Billings.     See  HedereUa  filiformis  (Billings). 
Aulopora  f  rondosa  James.     See  Proboscina  f  rondosa  (Nicholson). 
BAGTEOPORA  Hall  and  Simpson.     Genotype:  Trematopora  ?  gn 
striata  Hall. 

Bactropora.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  xv. 
Bactropora.     Miller,  North  American  Geol.  Pal.,  p.  294. 
Bactropora.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  pp.  402, 662. 
Bactropora.     Ulrich,  ZittePs  Texb.  Pal.,  (Engl.  ed. ),  p.  281. 
Bactropora.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  ^ 
for  the  year  1894,  p.  553. 

Bactropora  cnrvata  Hall  and  Simpson. 

1887.   Bactropora  curvata.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  194,  pi. 
14-16. 
Bactropora  curvata.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 

York  for  the  year  1894,  pi.  xvi,  13, 14. 
Hamilton:  Canandaigua  Lake,  New^g^ffe  by  GoOqIc 


1887. 
*1889. 
1890. 
1896. 
1897. 


1897. 
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opora  granistriata  (Hall). 

t83.   Trematopora  ?  granistriata.     Hall,  Trans.  Albany  Institute,  X,  p.  182  (ab- 
stract, 1881,  p.  182). 

184.   Trematopora  ?  granistriata.     Hall,  Rep.  State  Geologist  New  York  for  the 
year  1883,  p.  13. 

«7.   Bactropora  granistriata.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  193,  pi. 
ixvi,  20-22. 
Hamilton:  Darien  Center,  New  York 

opora  simplex  Ulrich. 

190.  Bactropora  simplex.     Ulrich,  Geol.  Surv.  Illinois,  VHI,  p.  663,  pi.  Ixx, 

14-146,  pi.  Ixxi,  6,  6a. 
i94.  Bactropora  simplex.     Keyes,  Missouri  Geol.  Surv.,  V,  p.  35. 

Keokuk:  Keokuk,  Iowa;   Nauvoo  and   Warsaw,  Illinois;  Clark  ('ounty, 
Missouri. 

I8T0HA  Ulrich.     Genotype:  Monticulipora  (Heterotrypa)  impli- 
a  Nicholson. 

182.  Batostoma.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  p.  154. 

183.  Batostoma.     Foord,  Contr.  Micro-Pal.  Cambro-Sil.,  p.  17. 

189.  Batostoma.     Miller,  North  American  Geol.  Pal.,  p.  294. 

190.  Batostoma.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  pp.  379,  459. 
193.  Batostoma.     Ulridi,  Geol.  Minnesota,  III,  p.  288. 

196.  Batostoma.     Ulrich,  Zittel's  Textb.  Pal.  (Engl,  ed.),  p.  275. 

197.  Batostoma.     Simpson,  Fourteenth  Ann.  Rep.  State  Geolc^ist,  New  York, 

for  the  year  1894,  p.  588. 

toma  canadense  (Foord). 

183.  Amplexopora  Canadensis.     Foord,  Contr.  Micro-Pal.     Cambro-Sil.,  p.  17, 

pi.  iv,  2-2d. 
193.  Batostoma  Canadensis.     Ulrich,  Geol.  Minnesota,  III,  p.  317. 

Trenton  (Black  River):  St.  Joseph  Island,  Lake  Huron. 

Trenton:  Joliette,  Quebec. 

toma  ?  decipiens  Ulrich. 

93.  Batostoma  ?  decipiens.     Ulrich,  Geol.  Minnesota,  III,  p.  298,  pi.  xxvii, 
16-19. 
Trenton  (Stones  River  and  Black  River):  Minneapolis,  Minnesota. 

toma  fertile  Ulrich. 

86.  Batostoma  fertilis.     Ulrich,  Fourteenth  Ann.  Rep.  Geol.  Nat.  Hist.  Surv. 

Minnesota,  p.  92. 
93.  Batostoma  fertile.     Ulrich,  Geol.  Minnesota,  III,  p.  290,  pi.  xxv,  1-11. 
96.   Batostoma  fertile.     Ulrich,  Zittel's  Textb.  Pal.   (Engl,  ed.),  fig.  459  A 
(p.  275). 
Trenton  (Stones  River):  Minneapolis  and  St.  Paul,  Minnesota. 

toma  fertile-circulare  Ulrich. 

93.   Batostoma  fertile  var.  circulare.     Ulrich,  Geol.  Minnesota,  III,  p.  291, 

pi.  xxv,  8,  9. 
96.   Batostoma  fertile.     Ulrich,  Zittel's  Textb.  Pal.   (Engl,  ed.),    fig.  459  B 
(p.  275). 
Trenton  (Stones  River):  Minneapolis  and  St.  Paul,  Minnesota. 

toma  hnmile  Ulrich. 

93.   Batostoma  humile.     Ulrich,  Geol.  Minnesota,  III,  p.  294,  pi.  xxv,  29-36. 
Trenton:  St.  Paul  and  Cannon  Falls,  Minnesota;  Decorah,  Iowa. 

Bull.  173 12  ^         T  - 
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Batostx)ma  imperfectum    Ulrich.      See    Hemiphragma  imp 
(Ulrich). 

Batostoma  implicatnm  (Nicholson). 

1880.  Chtetetes  implicata.     Ulrich,  Catal.  Fobs.  Cincinnati  Group,  p 
defined. ) 

1881.  Monticulipora  (Heterotry pa)  implicata.    Nicholson,  Genus  Moi 
p.  147,  pi.  ii,  1-le, 

1882.  Batostoma  implicatmn.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist 
1894.   Monticulipora  implicatum.    J.  F.  James,  Jour.  Cincinnati  Soc 

I  XVI,  p.  198. 

1875.   Alecto  nexilis.    James,  Intr.  Catal.  Foss.  Cincinnati  Group,  p. 
1878.   Ceramopora  ?  irregularis,  James,  Paleontologist,  No.  1,  p.  5. 
Cincinnati  (Utica) :  Cincinnati,  Ohio,  and  vicinity. 
Obs.  Alecto  nexilis  James  was  founded  upon  specimens  of  t 
showing  the  large  perforated  acanthopores  which  Mr.  James 
the  cell  apertures  of  his  species. 
Batostoma  irrasa  Ulrich.     See  Hemiphragma  irrasum  (Ulric; 

Batostoma  jameBi  (Nicholson). 

1874.   Chsetetes  Jamesi.     Nicholson,  Quar.  Jour.  Geol.  Soc.  London 
I  606,  pi.  xxix,  10-106. 

I  1875.   Chsetetes  Jamesi.     Nicholson,  Pal.  Ohio,  II,  p.  200,  pi.  xxi,  11 

j  1876.   Chsetetes  Jamesi.     Nicholson,  Ann.  Mag.  Nat.  Hist.,  ser.  4,  X' 

I  pi.  V,  5. 

{  1880.   Monticulipora  Jamesi.    Nicholson,  Ann.  Mag.  Nat  Hist.,  ser.  5, 

I  fig.  3A,  B,  fig.4. 

I  1881.   Monticulipora  (Ileterotrypa)  Jamesi.     Nicholson,  Genus  Moi 

p.  143,  figs.  25,  26. 
I  1882.   Batostoma  jamesi.      Ulrich,  Jour.  Cincinnati  Soc.  Nat,  Hist., 

t  ibid.,  VI,  1883,  p.  83. 

i  1883.   Monticulipora  Jamesi.     (Van  Cleve),  Hall,  Twelfth  Ann.  R€ 

.   '  Geol.  Nat.  Hist.,  p.  248,  pi.  xi,  8. 

1888.  Monticulipora  jamesi.    James  and  James,  Jour.  Cincinnati  Soc 
X,  p.  176. 

1889.  Batostoma  jamesi.    Miller,  North  American  Geol.  Pal.,  fig.  4t 

1894.  Monticulipora  jamesi.    J.  F.  James,  Jour.  Cincinnati  Soc.  Nat  1 
p.  197. 

r  Cincinnati  (Utica):  Cincinnati,  Ohio,  and  vicinity. 

I  Batostoma  magnopomm  Ulrich. 

1893.   Batostoma  magnopora.    Ulrich,  Greol.  Minnesota,  III,  p.  29 
12-15. 
Trenton  (Black  River):  Minneapolis  and  St.  Paul,  Minnesota. 

Batostoma  manitobense  Ulrich. 

1889.   Batostoma  Manitolxjnse.     Ulrich,  Contr.  Micro-Pal.  Cambro-S 
p.  33,  pi.  ix,  3-3c. 

1895.  Batostoma  Manitobense.     Whiteavee,  Paleozoic  Foss.,  Ill,  p.  1 
Cincinnati  (Richmond):  Stony  Mountain,  Manitoba. 

Batostoma  minnesotense  Ulrich. 

1886.   Amplexopora  superba  (not  of  Foord).     Ulrich,  Fourteenth 

Geol.  Nat.  Hist.  Surv.  Minnesota,  p.  92. 
1893.   Batostoma  minnesotense.     Ulrich,  Geol.  Minnesota,  III,  p.  29' 

38-40,  pi.  xxvii,  9-15. 
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boma  minnesotense  Ulrich — Continued. 

97.   Batostoma  Minneeotense;     Simpson,  Fourteenth  Ann.  Rep.  State  Geolo- 
gist New  York  for  the  year  1894,  fig.  173  (p.  588). 
Trenton  (Black  River):  Minneapolis  and  St.  Paul,  Minnesota. 

boma  montnosniii  Ulrich. 

93.   Batostoma montuosum.    Ulrich,  Geol.  Minnesota,  III,  p.  293,  pi.  xx v,  26-28. 
Trenton  (Black  River):  Cannon  Falls,  Minnesota. 

;toma  Ottawaense  Foord.     See  Hemiphragma  ottawenae  (Foord). 

boma  ?  mgosnm  (Whitfield). 

80.  Fistulipora  rugosa.     Whitfield,  Ann.  Rep.  Wiwonsin  Geol.  Surv.  for  tlie 

year  1879,  p.  60. 

82.  Fistulipora  rugosa.     Whitfield,  Geol.  Surv.  Wisconsin,  IV,  i>.  255,  pi.  xi, 

20,21. 

89.  Batostoma  rugosum.     Miller,  North  American  Geol.  Pal.,  p.  294. 
Cincinnati  (Richmond):  Delafield,  Wisconsin. 

boma  snperbnm  (Foord). 

83.  Amplexopora  superba.     Foord,  Contr.  Micro-Pal.  Cambro-Sil.,  p.  16,  pi.  iv, 

1-lc. 

93.  Batostoma  superbum.     Ulrich,  Geol.  Minnesota,  III,  p.  2i)7. 
Trenton:  Montreal,  Canada. 

itoma  variabile  Ulrich.     See  Batostoma  varians  (James). 

boma  varians  (James). 

78.   Chsetetes  varians.  James,  Paleontologist,  No.  1,  p.  2. 

81.  Monticulipora  (Chaetetes)  varians.    James,  Paleontologist,  No.  5,  p.  36. 
88.   Monticulipora  varians.    James  and  James,  Jour.  Cincinnati  Sm*.  Nat.  11  ist. , 

X,  p.  177,  pi.  ii,  4  a,  b. 

94.  Monticulipora  varians.     J.  F.  James,  Jour.  Cincinnati  Soc.  Nat.  Hist. ,  X \' I, 

p.  199. 

90.  Batostoma  variabile.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  460,  pi.  xxxv, 

4-46, 5  (not  5a),  pi.  xxxvi,  1. 
94.   Batostoma  variabile.     J.  F.  James,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  XVI, 
p.  200. 
Cincinnati  (Richmond):  Blanchester,  Clarksville,  and  other  looAlities  in 
Ohio;  Richmond  and  Versailles,  Indiana;  Savannah,  Illinois;  Delafield, 
Wisconsin. 

boma  varinm  Ulrich. 

93.  Batostoma  varium.     Ulrich,  Geol.  Minnesota,  III,  p.  292,  pi.  xxv,  16-25. 

97.  Batostoma  varium.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 

York  for  the  year  1894,  fig.  175  (p.  588)  (not  fig.  176=:Eridotrypa  muta- 

bilis  Ulrich). 
Trenton  (Black  River):  Minneapolis  and  St.  Paul,  Minnesota. 

boma  winchelli  (Ulrich). 

86.   Amplei^opora  winchelli.     Ulrich,  t'ourteenth  Ann.  Rep.  Geol.  Nat.  Hist. 

Surv.  Minnesota,  p.  91. 
93.    Batostoma  winchelli.     Ulrich,  Geol.  Minnesota,  III,  p.  295,  pi.  xxvi,  33-37, 

pi.  xxvii,  1-6. 
97.   Batostoma  Winchelli,  Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 

York  for  the  year  1894,  fig.  174  (p.  588). 
Trenton  (Black  River):  St.  Paul  and  Minneapolis,  Minnesota:  Goodhue 

and  Fillmore  counties,  Minnesota. 
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Batostoma  winohelli-nodosiLm  Ulrich. 

1893.    BatoBtoma  winchelli  var.  noiloMi.     ITlrich,  (ieol.  Minnesota,  III,  p. 
pi.  xxvi,  35. 
Trenton  (Black  River):  MinneapoliH  and  St.  Paul,  MinneHota. 

Batostoma  wincheUi-spinnlosum  Ulrich. 

1893.    Batostoma  winchelli  var.  npinulosum.     Ulrich,  Geol.  Minnesota,  II 

296,  pi.  xxvii,  7,  8. 
1896.    Batostoma  winchelli  var.  spinulosum.     Ulrich,  Zittel's  Textb.  Pal.  (I 
ed.),  fig.  459  0  (p.  275). 
Trenton  (Black  River):  Minneapolis  and  St.  Paul,  Minnesota. 

BATOSTOMELLA  Ulrich.     Genotype:  Batostomdla  spinulosa  Uli 
1882.    Batostomella  (in  part).     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V 
141,  154. 

1889.  Batostomella.     Miller,  North  American  Ueol.  Pal.,  p.  294. 

1890.  Batostomella  (in  part).     Ulrich,  Geol.  Surv.  Illinois,  VIII,  pp.  375,  - 

1895.  Batostomella.     Whid borne,  Devon.  Fauna  England  (Pal.  So<;.  IMbl.  ] 

pt.  4,  p.  187. 

1896.  Batostomella.     Ulrich,  Zittel's  Textb.  Pal.  (Engl,  ed.),  p.  277. 
1886.    Geinitzella.     Waagen  and  Wentzel,  Pal.  Indica,  Ser.  XIII,  pp.  875,  J 
1896.   Geinitzella.     Zittel,  Textb.  Pal.  (Engl,  ed.),  p.  105. 

Batostomella  abrupta  Ulrich. 

1890.   Batostomella  abrupta.     Ulrich,  Geol.  Sur\.  Illinois,  VIII,  p.  435,  pi.  1 
2-2€'. 
Chester:  Sloans  Valley,  Kentucky. 

Batostomella  annulata  Ulrich.     See  Trematella  annulata  (Hall). 
Batostomella  annulifera  Ulrich.     See  Lioclemclla  annulifera  (W 
field). 

Batostomella  1  aspera  (Hall). 

1852.   Trematopora  aspera.     Hall,  Pal.  New  York,  II,  p.  154,  pi.  xl  A,  lOfi- 
Niagara:  Lockport,  New  York. 

Batostomella  gracilis  Ulrich.     Sec  Bythopora  gi-acdlis  (Nicholson). 

Batostomella  granulifera  (Hall). 

1852.   Trematopora  granulifera.     Hall,  Pal.  New  York,  II,  p.  154,  pi.  xl  A,  9a- 
*1876.    TreniatoiX)ra  granulifera.     Hall,  Twenty-eighth   Ann.    Ilep.    New  '' 
State  Museum  (documentary  edition),  pi.  xi,  6,  7;  il)id.  (Museum 
tion,  1879),  p.  112,  pi.  xi,  6,  7. 
*1882.    Tremato]wra  granulifera.     Hall,  Kleventh  Ann.  Rep.  Indiana  (ieol. 
Hist.,  p.  233,  pi.  X,  6,  7. 
1890.    Rhombopora  granulifera.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  647. 
Niagara:  Lockjwrt,  New  York;  Waldron,  Indiana. 
Obs.     The  citations  preceded  by  the  (*)  refer  to  the  Waldron  fonii,  w 
may  be  specifically  distinct. 

Batostomella    granulifera    Ulrich.      See    Homotrvpella    granuli 
(Ulrich). 

Batostomella  interstincta  Ulrich. 

1890.    Batostomella  interstincta.     Ulrich,  Geol.  Surv.  Illinois,  V'll,  p.  43^ 
Ixxv,  4-4/*. 
Ste.  Genevieve:  I*ella,  Iowa. 
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ITlrich,  Geol.  Surv*.  Illinoip,  VIII,  p.  436,  pi.  Ixxv. 


Amelia  nitidula  Ulrich. 
).   Batostomella  nitidula. 

3-36. 
it.   Batostomella  nitidula.     Keyes,  Mieeouri  Geol.  Surv.,  V,  p.  14. 
Chester:  Chester,  Illinois;  Sloans  Valley,  Kentucky. 

omella  obliqua  Ulrich.     See  Eridotrypa  ?  obliqua  (Ulrieh). 
omella  perspinulata  Ulrich.    See  Trematella  perspinulata  (Hall), 
omella  simulatrix  Ulrich.     See  Eridotrypa  simulatrix  (Ulrich). 

Amelia  spinnlosa  Ulrich. 

).   Batostomella  spinuloea.    Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  434,  pi.  Ixxv, 
1-1/. 

5.  Batostomella  spinulosa.     ITlrich,  Zittel's  Textb.  Pal.  (Engl,  ed.),  fig.  463 

(p.  277). 
Chester:  Sloans  Valley,  Kentucky;  Chester,  Illinois. 

nCEA  Lamouroux.    Genotype:  Berenicea diluviana  Lamouroux. 

1.  Berenicea  (in  part).     Lamouroux,  Expos.  Meth.  des  Genres  d.  Pol.,  p.  80 
Berenicea.     McCoy,  Brit.  Pal.  Foss. ,  p.  44. 

Berenicea.     D'Orbigny,  Pal.  Franc.  Terr.  Cret. ,  V,  p.  858. 

Berenicea.     Haime,  Bry.  de  la  Form.  Juras.,  p.  175. 

Berenicea.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  p.  149. 

Berenicea.     Miller,  North  American  Geol.  Pal. ,  p.  294. 

Berenicea.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  368. 

Berenicea.     Ulrich,  Geol.  Minnesota,  III,  p.  120. 

Berenicea.     Ulrich,  Zittel's  Textb.  Pal.  ( Engl.  ed. ) ,  p.  261. 

Berenicea.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York  for 

the  year  1894,  p.  594. 
Rosacilla.     F.  A.  Roemer,  Verst.  des  Norddeutsh.  Kreid^eb. ,  p.  19. 
Diastopora  (not  of  Lamouroux).     D'Orbigny,  Busk,  and  other  English 

authors. 
Diastopora  (in  part).     Hincks,  Vine,  and  other  authors. 
Sagenella.     Hall,  Pal.  New  York,  II,  p.  172. 
Sagenella.    Miller,  North  American  Geol.  Pal. ,  p.  321. 
Sagenella.     Simpson,  Fourteenth  Ann.  Kept.  State  Geologist  New  York 

for  the  year  1894,  p.  597. 
Diastoporella.     Vine,  Rep.  British  Ass.  Adv.  Sci.,  LII,  p.  275. 
7.   Diastoporella.     Vine,  Proc.  Yorkshire  Geol.  Poly t.  Soc.,  IX,  p.  190. 

sea  elegans  (Hall). 

6.  Sagenella    elegans.     Hall,  Twenty-eighth    Ann.  Rep.  New   York    State 

Museum  (documentary  edition),  pi.  vii,  12,  13;  ibid.  (Museum  edition, 
1879),  p.  118,  pi.  vii,  12, 13. 

2.  Sagenella  elegans.     Hall,  Eleventh  Ann.  Rep.  Indiana  Ge<jl.  Nat.  Hist., 

p.  242,  pi.  vi,  12, 13. 

7.  Sagenella  elegans.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 

York  for  the  year  1894,  pi.  xx,  4. 
Niagara:  Waldron,  Indiana. 

cea  ?  insueta  Dawson. 

3.  Berenicea  insueta.     Dawson,  Rep.  on  Peter  Redpath  Museum,  No.  2,  j).  12. 
Subcarboniferous:  Windsor,  Nova  Scotia. 

oea  membranacea  (Hall). 

2.   Sagenella  membranacea.     Hall,  Pal.  New  York,  II,  p.  172,  pi.  xlE,  6  n,  6. 
Niagara:  Lockport  and  Rochester,  New  York. 
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Ulrich,  Fourteenth  Ann.  Rep.  G 
Ulrich,  Geol.  Minnesota,  III,  p.  i: 


Berenicea  minnesotensis  Ulrich. 

1886.  Berenicea  minnesotensis. 

Surv.  Minnesota,  p.  58. 
1893.    Berenicea  minnesotensis. 

29,pl.  ii,l. 
1897.   Berenicea  Minnesotensis.     Simpson,  Fourteenth  Ann.  Rep.  S 

New  York  for  the  year  1894,  figs.  197, 198  (p.  595). 
Trenton  (Stones  River  and  Black  River):    Minneapolis 

Minnesota. 

Berenicea  primitiva  Ulrich. 

1882.   Berenicea  primitiva.     Ulrich,  Jour.  Cincinnati  Soc.  Nat,  H 
pi.  vi,  4. 
Cincinnati  (Lorraine  and  Richmond):  Cincinnati,  Waynesv 
Clarksville,  and  other  localities  in  Ohio;   Richmond  ai 
Indiana. 

Berenicea  vesicnlosa  Ulrich. 

1882.   Berenicea  vesiculosa.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  H 
pi.  vi,  5. 
Cincinnati  ( Utica) :  Cincinnati,  Ohio,  and  vicinity. 

BOTETLLOPOEA  Nicholson 
son. 
1874.   Botryllopora. 
1874.    Botryllopora. 
1874.   Botryllopora. 

1887.  Botryllopora. 

1889.  Botryllopora. 

1890.  Botryllopora. 
Botryllopora. 


Genotype:  Botryllopora  soc i 


Nicholson,  Canad.  Jour.,  XIV,  p.  133. 
Nicholson,  Geol.  Mag.,  new  ser.,  I,  p.  159. 
Nicholson,  Pal.  Province  Ontario,  p.  96. 
Hall  and  Simpson,  Pal.  New  York,  VI,  p.  xx^ 
Miller,  North  American  Geol.  Pal.,  p.  294. 
Ulrich,  Geol.  Surv.  lUmois,  VIII,  p.  384. 
Simpson,  Fourteenth  Ann.  Rep.  State  Geolog 
for  the  year  1894,  p.  592. 
1899.   Botryllopora.     Grabau,  Bull.  Buffalo  Soc.  Nat.  Sd. ,  VI,  p.  17: 

Botryllopora  socialis  Nicholson. 

1874.   Botrylloi)ora  socialis.     Nicholson,  Geol.  Mag.,  new  ser.,  I,  p. 

Nicholson,  Pal.  Province  Ontario,  p.  S 
Hall,  Rep.  State  Geologist  New  Yorl 


1897. 


1874.   Botryllopora  socialis. 
1884.    Botryllopora  socialis. 

1883,  p.  61. 
1887.   Botryllopora  socialis. 

Ixiv,  3, 4. 

1889.  Botryllopora  socialis. 

1890.  Botryllopora  socialis. 

9-9  6. 
1897.    Botryllopora  socialis. 


Hall  and  Simpson,  Pal.  New  York, 

Miller,  North  American  Geol.  Pal.,  fij 
Ulrich,  Geol.  Surv.  Illinois,  VIII,  p. 


Simpson,  Fourteenth   Ann.  Rep.  St 

New  York  for  the  year  1894,  pi.  xx,  16, 17. 

1899.    Botryllopora  socialiH.     Grabau,  Bull.  Buffalo  Soc.  Nat.  Sci.,V] 

Hamilton:  Arkona  and  West  Williams,  Ontario,  Canada; 

Creek,  New  York;  near  Alpena,  Michigan;  Falls  of  the  01 

Obs.     See  also  Fistulipora  helios  liominger. 

BU8K0P0EA  Ulrich.     Genotype:  Buskopora  dentata  Ulri^ 
1886.    Buscopora.     Ulrich,  Contr.  American  Pal.,  I,  p.  22. 

1889.  Buscopora.     Miller,  North  American  Geol.  Pal.,  j).  295. 

1890.  Buskopora.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  383. 
1896.    Buskopora.     Ulrich,  Zittel's  Textb.  Pal.  (Engl,  ed.),  p.  270 


Ik 
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[OPOEA  Ulrich— Continued. 

J86.   Odontotrypa.     Hall,  Rep.  State  Geologist  New  York  for  the  year  1885, 

explanation  sheet,  pi.  xxx. 
i87.   Odontotrypa.     Hall  and  Simpson,  Pal.  New  York,  VI,  pi.  xvii. 
J89.   Odontotrypa,     Miller,  North  American  Geol.  Pal.,  p.  313. 
J97.   Odontotrypa.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1894,  p.  561. 
Obs.  See  also  remarks  under  Glossotrypa  Hall. 

Dpora  bistriata  (Hall). 

$83.  Lichenalia  bistriata.     Hall,  Trans.  Albany  Institute,  X,  p.  150  (abstract, 

1881,  p.  8). 
J86.   Lichenalia  bistriata.     Hall,  Fifth  Ann.  Rep.  State  Geologist  New  York  for 

the  year  1885,  pi.  xxxii,  6-14, 
187.   Lichenalia  bistriata.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  79,  pi. 

xxxii,  6-14. 
197.   Pileotrypa  bistriata.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 

York  for  the  year  1894,  pi.  xxiii,  14. 
183.   Lichenalia  alveata.     Hall,  Trans.  Albany  Institute,  X,  p.  152  (abstract, 

1881,  p.  10). 

186.  Lichenalia  (Odontotrypa)  alveata.     Hall,  Fifth  Ann.  Rep.  State  Geologist 

New  York  for  the  year  1885,  pi.  xxx,  24-27. 

187.  Lichenalia  (Odontotrypa)  alveata.     Hall  and  Simpson,  Pal.  New  York, 

VI,  p.  85,  pi.  xxx,  24-27. 
197.   Odontotrypa  alveata.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 
New  York  for  the  year  1894,  pi.  xxiv,  1-3. 
Hamilton:  Falls  of  the  Ohio. 

)pora  dentata  Ulrich. 

56.  Buscopora  dentata.     Ulrich,  Contr.  American  Pal.,  I.  p.  22,  pi.  ii,  5,  5a. 
m,   Buskopora  dentata.     Ulrich,   Zittel's  Textb.   Pal.   (Engl,  ed.),  fig.  446 

(p.  270). 
SS.   Lichenalia  lunata  n.  sp.  (not  Rominger's).     Hall,  Trans.  Albany  Insti- 
tute, X,  p.  152  (abstract,  1881,  p.  10). 
186.   Lichenalia  lunata.     Hall,  Fifth  Ann.  Rep.  State  Greologist  New  York  for 

the  year  1885,  pi.  xxxi,  1-9. 
87.   Lichenalia  lunata.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  77,  pi. 

xxxi,  1-9. 
97.   Lichenalia  lunata.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 

York  for  the  year  1894,  pi.  xxiii,  5,  6 
S9.   Buskopora  lunata.     Miller,  North  American  Geol.  Pal.,  fig.  460  (p.  295). 
190.   Buskopora  lunata.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  489,  pi.  xlviii, 

7-7d, 
86.   Lichenalia  lunata  var.  tubulata.     Hall,  Fifth  Ann.  Rep.  State  Geologist 

New  York  for  the  year  1885,  pi.  xxxi,  28,  29. 

57.  Lichenalia  lunata  var.  tubulata.     Hall  and  Simpson,  Pal.  New  York,  VI, 

p.  78,  pi.  xxxi,  28,  29. 
89.   Buscopora  lunata  var.  tubulata.     Miller,  North  American  Geol.  Pal.,  p.295. 
Hamilton:  Falls  of  the  Ohio. 

Obe.  Both  Hall  and  Ulrich  (in  part)  have  regarded  their  species  as  syno- 
nyms for  Rominger's  Fistulipora  lunata.  It  is  very  doubtful  whether 
these  forms  are  8pe<;ifically  the  same  aa  Rominger^s;  until  such  relation- 
ship is  proved,  we  prefer  to  keep  them  distinct.  But  Hall's  Lichenalia 
lunata  and  Ulrich's  Buskopora  dentata  are  the  same  form;  as  Hall's 
name  is  the  same  as  Rominger's,  it  should  be  dropped  in  favor  of  Ulrich's 
name.  ^< 
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[bull. 


Buskopora  lunata  (Rominger). 

1866.    Fistulipora  lunata.     Rominger,  Proo.  Acad.  Nat.  Sci.  Philadelphia,  p.  1 
Upper  Helderl)erg:  Sanduaky  and  Columbus,  Ohio. 

Buskopora  lunata  Ulrich.     See  Buskopora  dentata  Ulrich. 
Buskopora  lunata  var.  tubulata  Miller.    See  Buskopora  dentata  Ulrii 

Buskopora  pyriformis  (Hall). 

1883.   Lichenalia  pyriformis.     Hall,  Trans.  Albany  Institute,  X,  p.  154  (abetn 
1881,  p.  12). 

1886.  Lichenalia  (Pileotrypa)  pyriformis.     Hall,Fifth  Ann.  Rep.  State  Geolq 

New  York  for  the  year  1885,  pi.  xxxi,  21-27. 

1887.  Lichenalia  (Pileotrypa)  pyriformis.     Hall  and  Simpson,  Pal.  New  Yc 

VI,  p.  82,  pi.  xxxi,  21-27. 
1897.   Pileotrypa  pyriformis.     Simpson,  Fourteenth  Ann.  Rep.  State  (Jeolo| 
New  York  for  the  year  1894,  pi.  xxiii,  9-11. 
Hamilton:  Falls  of  the  Ohio. 

BTTHOPOEA  Miller  and  Dyer.    Genotype:  Bythopora  fruticosa  Mil 
and  Dyer=Helopoi'a  dendrina  James. 
1878.   Bythopora.     Miller  and  Dyer,  Contr.  to  Pal.,  No.  2,  p.  6. 
Miller,  North  American  Geol.  Pal.,  p.  295. 
Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  376. 
Ulrich,  Geol.  Minnesota,  III,  p.  263. 
Ulrich,  ZittePs  Textb.  Pal.  (Engl,  ed.),  p.  277. 
Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  Y 


1893. 
1896. 
1897. 


1889.  Bythopora. 

1890.  Bythopora. 
Bythopora. 
Bythopora. 
Bythopora. 

for  the  year  1894,  p.  551. 

Bythopora  alcicomis  Ulrich. 

1893.    Bythopora  alcicornis.     Ulrich,  Geol.  Minnesota,  III,  p.  264,  pi.  xxvi,  i 
1897.   Bythopora  alcicomis.     Simpson,  Fourteenth  Ann.  Rep.  State  Geoloj 
New  York  for  the  year  1894,  fig.  121  (p.  551). 
Trenton  (Black  River):  Cannon  Falls,  Minnesota. 

B3rthopora  arctipora  (Nicholson). 

1875.    Ptilodictya  ?  arctipora.    Nicholson,  Ann.  Mag.  Nat.  Hist. ,  ser.  4,  XV,  p.  1 

pi.  xiv,  4-46. 
1875.    Ptilodictya  ?  arctipora.     Nicholson,  Pal.  Ohio,  II,  p.  262,  pi.  xxv,  9-96. 

1878.  Bythopora  arctipora.     Miller  and  Dyer,  Contr.  to  Pal.,  No.  2,  p.  6. 
Cincinnati  (Utica):  Cincinnati,  Ohio,  and  vicinity. 

Obs.     See  also  Bythopora  parvula  (James) . 

Bythopora  delioatola  (Nicholson). 

1874.  Chaetetes  delicatulus.     Nicholson,  Quar.  Jour.  Geol.  Soc.  London,  X>i 

p.  505,  pi.  xxix,  8-86. 

1875.  ChsBtetes  delicatulus.     Nicholson,  Pal.  Ohio,  II,  p.  199,  pi.  xxi,  9,  9a. 
1875.   Chsetetes  delicatulus.     Nicholson,  Pal.  Province  Ontario,  p.  30. 

1888.  Monticulipora  delicatula.     James  and  James,  Jour.  Cincinnati  Soc> 

Hist,  X,  p.  173. 

1889.  Bythopora  ?  delicatula.     Ulrich,  Contr.  Micro-Pal.  Cambro-Sil.,  Part 

p.  36. 
1895.  Bythopora  delicatula.     Whiteaves,  Pal.  Foss.,  Ill,  p.  116. 

1879.  Chaetetes  minutus.     James,  Paleontologist,  No.  3,  p.  20.     (See  James  j 

James,  Jour.  Cincinnati  So<\  Nat.  Hint.,  X,  p.  173.) 
(Mncinnati  (Richmond):  Oxford,  Waynes ville,  Lebanon,  and  other  loc 
ties  in  Ohio;  Richmond  and  Versailles,  Indiana;   Weston  and  Toroi 
Ontario,  Canada;  Stony  Mountain,  Manitoba,  Canada. 
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Bythopora  dendrina  (James). 

1878.  Helopora  dendrina.    James,  Paleontologist,  No.  1,  p.  3,  (July  2, 1878) ;  ibid. , 

No.  2,  p.  14. 
1878.  Bythopora  fraticosa.    Miller  and  Dyer,Contr.  to  Pal.,  No.  2,  p.  6,  pi.  >v, 

6,6a,  (July  22, 1878). 
1889.  Bythopora  fruticoea.     Miller,  North  American  Geol.  Pal.,  fig.  461  (p.  295). 
Cincinnati  (Lorraine):  Cincinnati,  Ohio,  and  vicinity. 

Bythopora fruticosa  Miller  and  Dyer.    See  By thopora dendrina  (James). 

Bythopora  gracilis  (Nicholson). 

1871.  Chsetetes  gracilis.    James,  Catal.  Low.  Sil.  Foes.  Cincinnati  Group,  p.  3. 
(Not  defined). 

1874.  Chastetes  gracilis.   Nicholson,  Quar.  Jour.  Geol.  Soc.  London,  XXX,  p.  604, 

pi.  xzix,  7, 7a. 

1875.  Chajtetes  gracilis.     Nicholson,  Pal.  Ohio,  II,  p.  198,  pi  xxi,  8-86. 

1875.  Chsetetes  gracilis.  Nicholson,  Pal.  Province  Ontario,  p.  11.  ( Same  species  ?) 

1876.  Chaetetes  gracilis.     Nicholson,  Ann.  Mag.  Nat.  Hist.,  ser.  4,  XXVIII,  p.  90, 

pl.v,13. 

1881.  Monticulipora  (Heterotrypa)  gracilis.     Nicholson,  Genus  Monticulipora, 

p.  125,  pi.  ii,  1-16  and  fig.  20. 

1882.  Batostomella  gracilis.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hi8t.,V,  p.  141; 

ibid.,  VI,  1883,  p.  83. 

1883.  Monticulipora  gracilis.  (Van  Cleve)  Hall,  Twelfth  Ann.  Rep.  Indiana  Geol. 

Nat.  Hist.,  p.  248,  pi.  x,  1-3,  pi.  xi,  11. 
1886.  Batostomella  gracilis.    Ulrich,  Fourteenth  Ann.  Rep,  Geol.  Nat.  Hist.  Surv. 
Minnesota,  p.  103. 

1888.  Monticulipora  gracilis.    James  and  James,  Jour.  Cincinnati  Soc.  Nat.  Hist., 

X,p.l73. 

1889.  Batostomella  gracilis.     Ulrich,  Contr.  Micro-Pal.  Cambro-Sil.,  Part  II, 

p.  35. 

1889.  Batostomella  gracilis.     Miller,  North  American  Geol.  Pal.,  fig.  458  (p.  294). 

1890.  Batostomella  gracilis.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  432,  pi.  xxxv,  2. 

1893.  Homotrypella  gracilis.     Ulrich,  Geol.  Minnesota,  III,  p.  228. 

1894.  Monticulipora  gracilis.     J.  F.  James,  Jour.  Cincinnati  Soc.  Nat.  Hist,  XVI, 

p.  191. 

1895.  Homotrypella  gracilis.    Whiteaves,  Pal.  Foes. ,  III,  p.  115. 

1881.  Chsetetes  keviramus.    Quenstedt,  Roehren-  und  Stemkorallen,  p.  81,  pi. 
cxlvi,  26. 
Cincinnati  (Lorraine) :  Cincinnati,  Ohio,  and  vicinity. 

Bythopora  herricki  (Ulrich). 

1886.  Bythopora  herricki.    Ulrich,  Fourteenth  Ann.  Rep.  Geol.  Nat.  Hist.  Surv. 

Minnesota,  p.  99. 
1893.  Bythopora  herricki.    Ulrich,  Geol.  Minnesota,  III,  p.  263,  pi.  xxvi,  1-6. 
1897.  Bythopora  Herricki.      Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 
New  York  for  the  year  1894,  fig.  120  (p.  551) . 
Trenton  (Black  River):  St.  Paul  and  Minneapolis,  Minnesota. 

Bythopora  meeki  (James). 

1878.   Chsetetes  meeki.    James,  Paleontologist,  No.  1,  p.  1. 
1881.   Monticulipora  (Chsetetes)  meeki.    James,  Paleontologist,  No.  5,  p.  35. 
1881.   Monticulipora  gracilis  var.  meeki.    Nicholson,  Genus  Monticulipora,  p.  127. 
1888.   Monticulipora  meeki.    James  and  James,  Jour.  Cincinnati  Soc.  Nat.  Hist, 

X,  p.  174. 
1893.   Homotrypella  meeki.    Ulrich,  Geol.  Minnesota,  III,  p.  228. 
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Bythopora  meeki  (James) — Continued. 

1894.  Monticulipora  meeki.    J.  F.  James,  Jour.  Cincimiati  Soc.  Nat 

p. 192. 
Cincinnati  (Richmond):  Wayneeville,  Oxford,  Lebanon,  and 
ties  in  Ohio ;  Richmond  and  Versailles,  Indiana. 

Bythopora  nashvillensis  Miller.    See  Rhinidietya  nashvillent 
B3rthopora  parvula  (James). 

1878.   Helopora  parvula.     James,  Paleontologist,  No.  1,  p.  3. 
1878.   Helopora  approximata.    James,  Paleontologist,  No.  1,  p.  3. 
Cincinnati  (Utica):  Obanon  Creek,  Clermont  County,  Ohio. 
Obs.    This  form  may  not  be  distinct  from  Bythopora  arctipora 

Bythopora  spinnlosa  (Hall). 

1862.   Trematopora  spinulosa.     Hall,  Pal.  New  York,  II,  p.  155,  pi 
Niagara :  Lockport,  New  York. 

Bythopora  striata  Ulrich. 

1889.  Bythopora  striata.     Ulrich,  Contr.  Micro-Pal.  Cambro-Sil.,  P 

1895.  Bythopora  striata.     Whiteaves,  Pal.  Foss.,  Ill,  p.  116. 
Cincinnati  (Richmond):   Stony  Mountain,  Manitoba;   Mid 

many  other  localities  in  Ohio. 

BYTHOTKYPA  Ulrich.     Genotype:  Fistulipora  ?  laxata  Ul 
1893.   Bythotrypa.     Ubdch,  Geol.  Minnesota,  III,  p.  324. 

1896.  Bythotrypa.     Ulrich,  ZittePs  Textb.  Pal.  (Engl,  ed.),  p.  268. 

B3rthotrypa  epidermata  (Ulrich). 

1890.  Crepipora  epidermata.      Ulrich,  Geol.    Surv.  Illinois,  VIII 

xl,  1-le. 
Cincinnati  (Richmond) :  Wilmington  and  Savannah,  lUinoie 

B3rthotrypa  laxata  (Ulrich). 

1889.   Fistulipora?  laxata.    Ulrich,  Contr.  Micro-Pal.  Cambro-Sil.,  1 

pi.  viii,  2,  2a. 
1893.   Bythotrypa  laxata.     Ulrich,  Greol.  Minnesota,  III,  p.  325,  pi.  3 
1896.   Bythotrypa  laxata.     Uhich,  Zittel's  Textb.  Pal.  (Engl,  ed.), 


1897.   Bythotrypa  laxata.     Whiteaves,  Pal.  Foss.,  Ill,  Part  III,  p.  1 
Trenton  (Stones  Riyer,  Black  River,  and  Trenton) :  St.  And 
toba;  Minneapolis,  St.  Paul,  Kenyon,  Berne,  and  Cannon  I 
sota;  Rockton,  Illinois;  Decorah,  Iowa. 

Callopora  Dybowski  (not  Hall).     See  Diplotrypa  Nicholson 
CALLOPORA  Hall.     (Not  Callopora  Gray,  1848.)'     Geno 
lopora  elegantula  Hall. 
1852.   Callopora.     Hall,  Pal.  New  York,  II,  p.  144. 
1874.   Callopora.     Nicholson,  Pal.  Province  Ontario,  p.  61. 
1874.   CalloiK)ra.     Nicholson,  Geol.  Mag.  new  ser.,  I,  p.  13. 
1879.   Callopora.     Hall,  Twenty-eighth  Ann.  Rep.  New  York  State 
1882.    Callopora.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  pp.  1 
1887.   Callopora.    Foerste,  Bull.  Sci.  Lab.  Denison  Univ. ,  II,  p.  172. 

Un  18-18  Gray  (Proc.  Zool.  Soc.,  London,  Appendix,  1848, and  List  of  British  AnimaU 
tion  of  the  British  Miuscum,  1848,  pp.  109, 146)  proposed  the  generic  term  Callopora  fora 
the  FliLstni  lincata  of  Linnaeus,  but  the  term  failed  to  gain  acceptance,  and  the  speeiee 
considered  to  be  a  Mombranipora.  As  Callopora  Hall  has  become  deeply  engrafted  in 
seems  undesirable  under  the  circumstances  to  replace  it  by  a  new  name. 
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889. 
890. 


897. 


877. 


Dybowski,   Die   Chaetetiden  d.  Ostb.  Silur- 


LOPOEA  Hall— Continued. 

887.  Callopora.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  xv. 
Callopora.    Miller,  North  American  Geol.  Pal., p.  295. 
Callopora.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  pp.  372, 416. 
Callopora.     Ulrich,  Geol.  Minnesota,  III,  p.  275. 
Callopora.     Ulrich,  ZittePs  Textb.  Pal.  (Engl.  Ed. ),  p.  275. 
Callopora.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York  for 

the  year  1894,  p.  588. 
Monticulipora  (Section  1). 
Form.,  p.  89. 

opora  aculeolata  Hall.     See  Coelocaulis  ?  ?  aculeolata  (Hall), 
opora  (Coelocaulis)  aculeolata  Hall.     See  Ccelocaulis  ?  ?  aculeolata 
[all). 

»pora  ampla  Ulrich. 

893.  Callopora  ampla.    Ulrich,  Geol.  Minnesota,  III,  p.  281,  pi.  xxiii,  13-15, 

18-20, 22, 23, 27, 28. 
Trenton  (Black  River  and  Trenton):   Ramsey,  Goodhue,  and  Fillmore 
counties,  Minnesota;  Decorah,  Iowa;  Belleville,  Canada. 

»pora  andrewsi  (Nicholson). 

874.   Chaetetes  pulchellus  ( not  of  Milne-Edwards  and  Haime ) .    Nicholson,  Quar. 
Jour.  Geol.  Soc.  London,  XXX,  p.  503,  pi.  xxix,  5-56. 

Chfetetes  pulchellus  (not  of  Milne-Edwards  and  Haime) .     Nicholson,  Pal. 
Ohio,  II,  p.  195,  pi.  xxi,  5, 5a. 

Monticulipora  (Heterotrypa)   Andrewsii.     Nicholson,  Genus  Monticuli- 
pora, p.  128,  fig.  21,  pi.  V,  1,  la. 

Callopora  andrewsi.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist. ,  V,  p.  252. 

Monticulipora  andrewsii.     (VanCleve)  Hall,  Twelfth  Ann.  Rep.  Indiana 
Geol.  Nat.  Hist,  p.  249,  pi.  xi,  9. 

888.  Monticulipora  andrewsii.    James  and  James,  Jour.  Cincinnati  S<jc.  Nat, 

Hist.,  X,  p.  178. 

894.  Monticulipora  andrewsii.     J.  F.  James,  Jour.  Cincinnati  Socr.  Nat.  Hist., 

XVI,  p.  200. 
Cincinnati  (Lorraine):  Cincinnati, Ohio  and  vicinity. 

>pora  angnlaris  Ulrich. 

893.   Callopora  angularis.     Ulrich,  Geol.  Minnesota,  III,  p.  277,  pi.  xxii,  37-41. 
Trenton  (Stones  River) :  Minneapolis,  Chatfield,  and  Fountain,  Minnesota. 

opora  aspera  Hall.     See  Lioclema  asperum  (Hall). 
DporabipunctataHall.    See  Streblotrypahamiltonensis  (Nicholson), 
opora  bispinulata  Hall.     See  Orthopora  bispinulata  (Hall), 
opora  cellulosa  Hall.     See  Lioclema  cellulosum  (Hall). 

)pora  1 1  cervicomis  Hall. 

883.   Callopora  cervicomis.     Hall,  Trans.  Albany  Institute,  X,  p.  59  (abstract, 
1879,  p.  3). 
Callopora  cervicomis.     Hall,  Eleventh  Ann.  Rep.  Indiana  Geol.  Nat.  Hist, 

p.  238. 
Niagara;  Waldron,  Ind. 

Obs,     It' is  doubtful  whether  this  species  can  be  recognized  in  the  absence 
of  figures,  from  the  rather  inadequate  desc^ription. 

opora  cincinnatiensis  Ulrich.     See  Lioclema  occidcns  (Hall   and 
^bitfield). 


875. 

881. 

882. 
883. 


882. 
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Callopora  !  crennlata  Ulrich. 

1893.  Callopora  crenulata.     Ulrich,  Geol.  Miimeeota,  III,  p.  284,  pi.  xxii,  18-23. 
Trenton  (Black  River  and  Trenton):  81.  Paul  and  Cannon  Falls,  Minn< 

Hota;  Decorah,  Iowa;  Neenah,  Wisconsin. 

Callopora  dalei  (Milne-Edwards  and  Haime). 

1851.  Chaetetes  Dalii.    Milne-Edwards  and  Haime,  Pol.Foas.Terr.  Pal.,p.26i 

pi.  xix,  6, 6a. 
1854.   Monticulipora  Dalii.     Milne- Ed  wards  and  Haime,  British  Fosr.  Coral 

p.  265. 
1 860.   Monticulipora  Dalii.     Milne-Edwards,  Hist.  Nat.  des  Corall. ,  III,  p.  277. 

1881.  Monticulipora  (Heterotrypa)  ramosa  var.  dalei.     Nicholnon,  (xcnus  Moi 

ticulipora,  p.  115,  fig.  19,  C,  D,  pi.  ii,  4. 

1882.  Callopora  dalei.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist, ,  V,  p.  252. 
1888.   Monticulipora  ramosa  var.  dalei.    James  and  James,  Jour.  Cincinnati  So 

Nat.  Hist.,  X,  p.  182. 

1894.  Monticulipora  ramosa  var.  dalei.     J.  F.  James,  Jour.  Cincinnati  Soc.  Na 

Hist.,  XVI,  p.  205. 

1874.  Chffitetes  approximatus.     Nicholson, Quar.  Jour. Geol.  Soc.  London,  XX^ 

p.  502,  pi.  xxix,  3, 3a. 

1875.  Chffitetes  approxirnatus.     Nicholson,  Pal.  Ohio,  II,  p.  193,  pi.  xxi,  3. 

1883.  Monticulipora  approximatus.     (Van  Cleve)  Hall,  Twelfth  Ann.  Rep.  Ind 

ana  Geol.  Nat.  Hist,  p.  250,  pi.  xi,  6. 
Cincinnati  (Lorraine):  Cincinnati, Ohio, and  vicinity. 

Callopora  ?  !  diversa  Hall. 

1883.   Callopora  ?  diversa.     Hall,  Trans.  Albany  Institute,  X,  p.  60   (abstrar 

1879,  p.  4). 
1882.   Callopora  ?  diversa.     Hall,  Eleventh  Ann.  Rep.  Indiana  Geol.  Nat.  Hist 
p.  2:^9. 
Niagara:  Waldron,  Indiana. 

0\m.     It  is  doubtful  whether  this  species  can  be  recognized  in  the  absen< 
of  figures,  from  the  description  given. 

Callopora  dumalis  ITlrich. 

1893.   CalloiK)ra  dumalis.     Ulrich,  Geol.  Minnesota,  III,  p.  282,  pi.  xxiii,  \-S. 

Trenton  (Stones  River  and  Black  River):    St.  Paul  and  Cannon  Fall 
Minnesota. 

Callopora  elegantula  Hall. 

1852.  Calloi)ora  elegantula. 
1879.   Callopora  elegantula. 

Mu8.,p.  115. 
1882.   Callopora  elegantula. 
p.  237. 
.  1882.   Callopora  elegantula. 

pi.  xi,  6-66. 
f  1896.   Callopora  elegantula. 
A,B  (p.  274). 
1897.  Callopora  elegantula.     Simpson,   Fourteenth  Ann.  Rep.  State  Geologi 
New  York  for  the  year  1894,  pi.  xviii,  1-7. 
Niagara:  Ixxikport,  New  York;  Waldron  and  Osgood,  Indiana;  Sterlin 
Illinois. 

Callopora  exsul  Hall.     See  Lioclema?  exsiil  (Hall). 
Callopora  fistulosa  Hall.     See  Lioclema  cellulostini  (Hall). 
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pora  florida  Hall.     See  Lioclema  ?  (Nicholsonella  ?)  floridum  (Hall), 
pora  genieulata  Hall.     See  Callotrypa?  geniculate  (Hall). 

[>ora  goodhuensis  Ulrich. 

•93.  Callopora  goodhuensis.     Ulrich,  Geol.  Minnesota,  III,  p.  282,  pi.  xxiii, 
9,  10,  21,  29. 
Trenton:  Cannon  Falls  and  St  Paul,  Minnesota. 

pora    Hamiltonensis    Hall.      See    Streblotrypa    hamiltonensis 

cholson). 

pora  hemispherica  Hall.     See  Fistulipora?  hemispherica  (Hall). 

pora  heteropora  Hall.     See  Callotrypa  heteropora  (Hall). 

pora  (Callotiypa)  heteropora  Hall.     See  Callotrypa  heteropora 

Jl). 

pora  Hyale  Hall.     See  Ccelocaulis?  ?  hyale  (Hall). 

pora  (Coelocaulis)  Hyale  Hall.     See  Ccelocaulis  ?f  hyale  (Hall). 

)ora  incontroversa  Ulrich. 

86.  Callopora  incontro versa.     Ulrich,  Fourteenth  Ann.  Rep.  Geol.  Nat.  Hist. 

Surv.  Minnesota,  p.  96. 
93.  Callopora  incontroversa.    Ulrich,  Geol.  Minnesota,  III,  p.  278,  pi.  xxii, 
33-36. 
Trenton  (Stones  River) :  Minneapolis,  St.  Paul,  and  Preston,  Minnesota. 

pora  incrassata  Nicholson.    See  Fistulipora  inerassata  (Nicholson). 

pora  intemodata  Hall.     See  Callotrypa  internodata  (Hall). 

pora  (Callotrypa)  internodata  Hall.     See  Callotrypa  internodata 

111.) 

pora  irregularis  Hall.     See  Coelocaulis?  irregularis  (Hall). 

pora  (Coelocaulis)  irregularis  Hall.     See  Coelocaulis?  irregularis 

ill). 

pora  laminata  Hall.     See  Lioclema?  (Nicholsonella?)  laminatum 

ill). 

pora  macropora  Hall.     See  Callotrypa  macropora  (Hall)  and  Callo- 

•a??  oppleta  Hall  and  Simpson. 

pora  ((^.allotrypa)  macropora  Hall.     See  Callotrypa  macropora 

ill). 

poi-a  naacropora  var.  signata  Hall.     See  Callotiypa  macropora- 

nata  (Hall). 

pora  (Callotrypa)  macropora  var.  signata  Hall.     See  Callotiypa 

[jropora-signata  (Hall). 

pora  maculosa  Hall.     See  Fistulipora  maculosa  (Hall). 

»ora  magnopora  Foerste. 

87.  Callopora  magnopora.     Foerste,  Bull.  Sci.  Lab.  Denison  Univ.,   II,  p.  173; 

III,  pi.  xvi,  5. 
do.  Callopora  magnopora.     Foerste,  Geol.  Surv.  Ohio,  VII,  p.  600,  pi.  xxix,  5. 

Clinton:  Dayton  and  Centerville,  Ohio, 
pora  (Coelocaulis)  mediopora  Hall     See  Coelocaulis?  mediopora 
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Callopoiu  milfordensiH  Jame8.     SeeCeramoporellagranulosa-milfo 

ensis  (James). 
Callopoiti  minutiHsima  Nicholson.     See  Lioclema  ininutissimum  (Ni 

olson). 
Callopora  missouriensis  Rominger.     See  Lioclema  punctatum  (Hall) 
Callopora  multiseriata  Hall.     See  Callotrypa  multiseriata  (Hall). 
Callopora  mnltitabnlata  (Ulrich). 

1886.  Monotrypella  multitabulata.     Ulrich,  Fourteenth  Ann.  Rep.  Geol.  1 
Hist.  Surv.  Minnesota,  p.  100. 

1893.  Callopora  multitabulata.    Ulrich,  Geol.  Minnesota,  III,  p.  280,  pi.  x: 

11,  12,  16,  17,  24-26,  30,  31. 
1896.  Callopora  multitabulata.     Ulrich,  Zittel's  Textb.  Pal.  (Engl.  ed. ),  fig. 
C,  D  (p.  274). 
Trenton  (Black  River  and  Trenton):  Burgin  and  Frankfort,  Kentuc 
Minneapolis,  St.  Paul,  and  Cannon  Falls,   Minnesota;  Nashville,  1 
nessee;  Ottawa,  Canada. 

Callopora  nodnlota  (Nicholson). 

1874.  Chaetetes?  nodulosus.     Nicholson,  Quar.  Jour.  Geol.  Roc.  London,  X^ 

p.  506,  pi.  xxix,  9,  9a. 

1875.  Chffitetes  nodulosus.     Nicholson,  Pal.  Ohio,  II,  p.  200,  pi.  xxi,  10,  10a, 

1876.  Chfletetes  nodulosus.    Nicholson,  Ann.  Mag.  Nat.  Hist.,  eer.  4,  XV 

p.  87,  pi.  V,  3. 

1881.  Monticulipora  (Heterotrypa)  nodulosa.     Nicholson,  Genus  Monticulip 

p.  116,  pi.  i,  4-4d. 

1882.  Callopora  nodulosa.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist,  V,  p. 

ibid.,  VI,  1883,  p.  83. 
1888.  Monticulipora  nodulosa.    James  and  James,  Jour.  Cincinnati  Soc.  ] 
Hist.,  X,  p,  182. 

1894.  Monticulipora  nodulosa.     J.  F.  James,  Jour.  Cincinnati  8oc.  Nat.  H 

XVI,  p.  206. 
Cincinnati  (Utica) :  Cincinnati,  Ohio,  and  vicinity. 

Callopora  11  nummiformis  Hall. 

1852.  Callopora  nummiformis.     Hall,  Pal.  New  York,  TI,  p.  148,  pi.  xl,  5a,  i 
1890.  Calloporella?  nummiformis.     Ulrich,  Greol.  Surv.  Illinois,  VIII,  p.  416 
Niagara:  Lockport,  New  York. 

Callopora  oculifera  Hall.     See  Callotrypa  oculifera  (Hall). 
Callopora  (Callotrypa)  oculifera  Hall.     See  Callotrypa  oculifei^a  (H« 
Callopora  ohioensis  Foerste.     See  Lioclemella  ohioensis  (Foerste). 

Callopora  onealli  (James). 

1875.   Chaetetes  ?  O'Nealli.    James,  Introd.  Catal.  Ix)w.  Sil.  Foss.,  p.  2. 

1888.  Monticulipora  o'nealli.     Jamea  and   James,  Jour.  Cincinnati  Soc,    '. 

Hist,  X,p.  174. 

1889.  Callopora  onealli.     Miller,  North  American  Geol.  Pal.,  p.  296. 

1894.   Monticulipora  o'nealli.     J.  F.  James,  Jour.  Cincinnati  Soc.  Nat.  H 
XVI,  p.  194. 
Not  Monticulipora  (Heterotrj'pa)  O'Nealli.    Nicholson,  Genus  Montii 

pora,  p.  118  ==  Callopora  onealli-sigillarioides  (Nicholson). 
Cincinnati  (Utica) :  Cincinnati,  Ohio,  and  vicinity. 

Callopora  onealli-commnnis  (James). 

1882.   Monticulipora  (Heterotrypa)  o'nealli  ?  var.  communis.    James,  Paleo: 
OKiflt,  No.  6,  p.  47;  ibid.,  No.  7,  l^^^fj^,}^^^^,^ 
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Gallopora  onealli-oommimis  (James) — Continued. 

1888.  Monticulipora  communis.    James  and  James,  Jour.  Cincinnati  Soc.  Nat. 

Hist.,  X,  p.  176,  pi.  ii,  6  a,  b. 
1894.   Monticulipora  communis.    J.  F.  James,  Jour.  Cincinnati  Soc.  Nat.  Hist., 
XVI,  p.  105. 
Cincinnati  (Utica):  Cincinnati,  Ohio,  and  vicinity, 

Callopora.onealli-sigillarioides  (Nicholson). 

1875.  Chsetetes  sigillarioides.    Nicholson,  Pal.  Ohio,  II,  p.  203,  pi.  xxii,  9,  9^. 

1876.  Chsetetes  sigillarioides.     Nicholson,  Ann.  Mag.  Nat.  Hist.,  ser.  4,  XVIII, 

p.  87,  pi.  V,  2. 

1882.  Gallopora  sigillaroidea.    Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  p.  252. 

1889.  Gallopora   sigillarioides.     Miller,  North   American  Geol.   Pal.,  fig.    464 

(p.  296). 
1881.   Monticulipora  (Heterotrypa)  O'Nealli  (not  of  James).    Nicholson,  Genus 
Monticulipora,  p.  118,  pi.  iii,  3-3/. 
Cincinnati  (Utica) :  Cincinnati,  Ohio,  and  vicinity. 

Gallopora  1^  oppleta  Hall  and  Simpson. 

1879.   Gallopora  macropora  (in  part).     Hall,  Thirty-second  Ann.  Rep.  New  York 
State  Mus.,  p.  152  (reprint,  1880,  p.  14). 

1883.  Gallopora  macropora  (in  part).     Hall,  Rep.  State  Geologist  New  York  for 

the  year  1882,  pi.  xi,  23,  24. 
1887.   Gallopora  oppleta.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  21,  pi.  xi, 
23, 24  (called  Gallopora  macropora  on  plate) . 
Lower  Helderberg;  near  Glarksville,  N.  Y. 
Obs.    This  is  probably  a  species  of  Eridotrypa, 

Gallopora  parasitica  Hall.     See    Lioclema    parasiticum    (Hall)   and 

Ccelocaulis  ?  mediopora  (Hall). 
Gallopora    (Callotrypa)  paucipora  Hall.    See  Callotrypa   paucipora 

(Hall). 

Gallopora  perelegans  Hall. 

1874.   Gallopora  perelegans.     Hall,  Twenty-sixth  Ann.    Rep.  New  York  State 

Mus.,  p.  102. 
1879.   Gallopora  perelegans.     Hall,  Thirty-second  Ann.  Rep.  New  York  State 

Mus.,  p.  154  (reprmt,  1880,  p.  16). 
1883.   Gallopora  perelegans.    Hall,  Rep.  State  Geologist  New  York  for  the  year 

1882,  pi.  xii,  10-17. 
1887.   Gallopora  perelegans.     Hall  and  Simpson,  Pal.   New  York,  VI,  p.   22, 

pi.  xii,  10-17,  pi.  xxiii  A,  14. 
Lower  Helderberg:  Glarksville,  New  York. 

Gallopora  ponderosa  Hall.     See  Lioclema  ponderosum  (Hall). 

Gallopora  pnlchella  Ulrich. 

1893.  Gallopora  pulchella.    Ulrich,  Geol.  Minnesota,  III,  p.  283,  pi.  xxii,  1-12. 
Trenton  (Black  River) :  St.  Paul  and  Gannon  Falls,  Minnesota. 

Gallopora  pulchella-persimilis  Ulrich. 

1893.  Gallopora  pulchella  var.  persimilis.     Ulrich,  Geol.  Minnesota,  III,  p.  284, 
pL  xxii,  13-17. 
Trenton  (Black  River) :  Gannon  Falls,  Minnesota. 

Callopora  punctata  Hall.     See  Lioclema  punctatum  (Hall). 

Gallopora  punctillata  Winchell.  See  Lioclema  punctillatmn  (Winchell). 
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Callopora  ramosa  (D'Orbigny). 

1850.  Monticulipora  ranioea.     D'Orbigny,  Prodr.  de  Pal.,  I,  p.  25. 

1851.  Chaetetes  ramoeus.     Milne-Edwards  and  Haime,  Pol.  Foes.  Terr.  Pal 

266,  pi.  xix,  2, 2a. 
1854.  Monticulipora  ramoea.     Milne-Edwards  and  Haime,  British  Foes.  Co 

p.  265. 
1860.  Monticulipora  ramosa.    Milne-Edwards,  Hist  Nat.  des  Corall.,  Ill,  p. 
1876.  Chsetetes  ramosus.     Nicholson,  Ann.  Mag.  Nat,  Hist.,  ser.  4,  XV^III,  p 
1879.  Monticulipora  ( Heterotrypa)  ramosa.     Nicholson,  Pal.  Tab.  Corals,  p. 

pi.  xiii,  2, 2a. 
1881.  Chaetetes  ramosus.      Quenstedt,  Roehren-  und  Stemkorallen,  p.  77, 

cxlvi,  13-18. 

1881.  Monticulipora  (Heterotrypa)  ramosa.     Nicholson,  Grenus  Monticulip 

p.  110,  fig.  18,  pi.  ii,  2,  2a. 

1882.  Callopora  ramosa.     Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist,  V,  p.  25i 
1888.  Monticulipora  ramosa.    James  and  James,  Jour.  Cincinnati  Soc.  Nat  H 

X,  p.  181. 
1890.  Callopora  ramosa.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  fig.  56  (p.  315). 
1894.  Monticulipora  ramosa.     J.  F.  James,  Jour.  Cincinnati  Soc.  Nat  H 

XVI,  p.  204. 
1896.   Monticulipora   (Heterotrypa)  ramoea.      Zittel,  Textb.  Pal.   (Engl,  t 

fig.  185  (p.  103),  fig.  186  B  (p.  103). 

1874.  Chaetetes  Dalei  (not  of  Milne-Edwards  and  Haime).     Nicholson,  Q 

Jour.  Geol.  Soc.  London,  XXX,  p.  501,  pi.  xxix,  1,  la. 

1875.  Chaetetes  Dalei  (not  of  Milne-Edwards  and  Haime).     Nicholson, 

Ohio,  II,  p.  192,  pi.  xxi,  1,  la. 

1883.  Monticulipora  Dalii.     (Van  Cleve)  Hall,  Twelfth  Ann.  Rep  Indiana  G 

Nat  Hist.,  p.  249,  pi.  xi,  2. 
Cincinnati  (Lorraine):  Cincinnati, Ohio, and  vicinity. 

Callopora  ramosa  var.  rugosa  Ulrich.     See  Callopora  rugosa  (Mi) 
Edwards  and  Haime). 

Callopora  rugosa  (Milne-Edwards  and  Haime). 

1851.   Chaetetes  rugosus.     Milne-Edwards  and  Haime,  Pol.  Foss.  Terr.  Pal 

268,  pi.  XX,  6, 6a. 
1854.  Monticulipora  rugosa.     Milne-Edwards  and  Haime,  British  Foss.  Co 

p.  265. 
1860.   Monticulipora  rugosa.     Milne-Edwards,  Hist.  Nat  des  Corall.,  Ill,  p. 

1874.  Chaetetes  rugosus.     Nicholson,  Quar.  Jour.  Geol.  Soc.  London,  XX^S 

502,  pi.  xxix,  2. 

1875.  Chaetetes  rugosus.     Nicholson,  Pal.  Ohio,  II,  p.  193,  pi.  xxi,  2. 

1876.  Chaetetes  rugosus.     Nicholson,  Ann.  Mag.  Nat  Hist,  ser.  4,  XVIII,  p 

pl,v,4. 

1877.  Monticulipora  rugosa.     Dybowski,  Die  Chaetetiden  d.  Ostb.  Silui^Fom 

92,  pi.  iii,  1. 
1881.   Monticulipora  (Heterotrypa)  ramosa  var.  rugosa.     Nicholson,  Genus  \ 
ticulipora,  p.  113,  fig.  19,  A,  B,  pi.  ii,  3. 

1881.  Chaetetes  rugosus.      Quenstedt,  Roehren-  und  Stemkorallen,  p.  78, 

cxlvi,  19, 20. 

1882.  Callopora  ramosa  var.  rugosa.    Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist 

p.  252. 
1888.  Monticulipora  ramosa  var.  rugosa.   James  and  James,  Jour.  Cincinnati 
Nat  Hist,  X,  p.  182. 
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ipora  rugota  (Milne-Edwards  and  Haime) — Continued. 
894.  Monticulipora  ramosa  var.  rugosa.    J.  F.  James,  Jour.  Cincinnati  Soc.  Nat. 
Hist,  XVI,  p.  205. 
Cincinnati  (Lorraine):  Cincinnati,  Ohio,  and  vicinity. 

)pora  sigillaroidea  Ulrich.     See   Callopora   onealli-sigillarioides 

icholson). 

)pora  singularis  Hall.     See  Trematopora  ?  singularis  (Hall). 

)pora  (Callotrypa)  striata  Hall.     See  Callotrypa  striata  (Hall). 

pora  subnodota  Ulrich. 

890.  Callopora  subnodosa.    Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  417,  pi.  xxxiii, 

5,  5c,  fig.  Sd  (p.308). 
889.  Callopora  subnodosa.    (Ulrich  in  press),  Miller,  North  American  Geol. 

Pal.,  fig.  465  (p.  296). 
Cincinnati  (Richmond):  Blanchester,  Waynesville,  Hanover,  and  other 

localities  in  Ohio;  Richmond  and  Versailles,  Indiana;  Wilmington  and 

Savannah,  lUinois;  Iron  Ridge,  Wisconsin. 

pora  subplana  Ulrich. 

882,   Callopora  subplana.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  p.  253, 

pi.  xi,  7,  76. 
894.   Callopora  subplana.    J.  F.  James,  Jour.  Cincinnati  Soc.  Nat  Hist,  XVI, 

p.  196. 
Cincinnati  (Lorraine):  Cincinnati,  Ohio,  and  vicinity. 

pora  nndnlata  Ulrich. 

886.   Callopora  undulata.     Ulrich,  Fourteenth  Ann.  Rep.  Geol.  Nat.  Hist.  Surv. 

Minnesota,  p.  95. 
893.   Callopora  undulata.    Ulrich,  Geol.  Minnesota,  III,  p.  279,  pi.  xxii,  24-31. 
Trenton  (Black  River):  Minneapolis  and  St.  Paul,  Minnesota. 

>pora  unispina  Hall.     See  Callotrypa  unispina  (Hall)  and  Callo- 

jrpa  striata  (Hall). 

)pora  (Callotrypa)  unispina  Hall.    See  Callotrypa  unispina  (Hall). 

jpora  venusta  Hall.     See  Coelocaulis  venusta  (Hall). 

>pora  (Ccelocaulis)  venusta  Hall.     See  Coelocaulis  venusta  (Hall). 

LOPORELLA  Ulrich.  Genotype:  Calloporellaharrisi  Ulrich =Mon- 

julipora  (Heterotrypa)  circularis  James. 

882.   Calloporella.     Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist,  V,  p.  154. 

889.  Calloporella.     Miller,  North  American  Geol.  Pal.,  p.  296. 

890.  Calloporella.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  pp.  373,  418. 

^porella  circnlaris  (James). 

882.  Monticulipora  (Heterotrypa)  circularis.   James,  Paleontologist,  No.  6,  p.  46. 

883.  Monticulipora  circularis.     James,  Paleontologist,  No.  7,  p.  58,  pi.  i,  3,  3a. 
Calloporella  harrisi.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  VI,  p.  91, 

pi.  i,  5-5c. 

Monticulipora  lens  (not  Nebulipora  lens  McCoy).  James  and  James, 
Jour.  Cincinnati  Soc.  Nat.  Hist.,  X,  p.  165. 

Monticulipora  lens  (not  Nebulipora  lens  McCoy).  J.  F.  James,  Jour.  Cin- 
cinnati Soc.  Nat  Hist.,  XVI,  p.  181. 

Cincinnati  (Richmond):  Oxford,  Waynesville,  Blanchester,  and  other 
localities  in  Ohio. 

Bull.  178 13 
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Calloporella  Harris!  Ulrich.     See  Calloporella  circularis  (Jaineo). 

CaUoporeUa  1  lens  (Whitfield). 

1878.  Fistulipora  lens.     Whitfield,  Ann.  Rep.  Wisconsin  Geol.  Surv.  for  18 

p.  69. 

1882.  Fistulipora  lens.     Whitfield,  Geol.  Surv.  Wisconsin,  IV,  p.  256,  pi.  xi,  5 
Cincinnati  (Richmond):  Delafield,  Wisconsin. 

Calloporella  ?  nodnlota  Ulrich. 

1890.   Calloporella?  nodulosa.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  418, 

xxxiii,  4,  4a. 
1895.    Monticulipora  verrucosa.     J.  F.  James,  Jour.  Cincinnati  Sor.  Nat.  Hii 
XVIII,  p.  85. 
Cincinnati  (Richmond):  Savannah,  Illinoie. 

Calloporella?  nummiformis  Ulrich.     See  Callopoi^a??  nummiforn 

Hall. 
CALLOTETPA  Hall  and  Simpson.     Genotype:  Callopora  macropc 

Hall. 

1887.   Callotrypa,     Hall  and  Simpson,  Pal.  New  York,  VI,  pp.  xvi,  24. 

1889.  Callotrypa.     Miller,  North  American  Geol.  Pal.,  p.  296. 

1890.  Callotrypa.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  376. 

1897.   Callotrypa.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  Y( 
for  the  year  1894,  p.  551. 

Callotrypa  1  genicnlata  (Hall). 

1886.  Callopora  geniculata.     Hall,  Fifth  Ann.  Rep.  State  Geologist  New  Y( 

for  the  year  1885,  pi.  xxv,  1-3. 

1887.  Callopora  geniculata.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  75, 

xxv,  1-3. 
Upper  Helderberg:  Ontario. 

Callotrypa  heteropora  (Hall). 

1874.   Callopora  heteropora.     Hall,  Twenty-sixth  Ann.  Rep.  New  York   St 
Mus.,  p.  102. 

1879.  Callopora  heteropora.     Hall,  Thirty-second  Ann.  Rep.  New  York  St 

Mus.,  p.  153  (reprint,  1880,  p.  15). 

1883.  Callopora  heteropora.     Hall,  Rep.  State  Geologist  New  York  for  18 

pi.  xi,  32-34,  pi.  xiii,  5-8. 
1887.    Callopora  (Callotrypa)  heteropora.     Hall  and  Simpson,  Pal.  New  Yo 
VI,  p.  25,  pi.  xi,  32-34,  pi.  xiii,  5-8,  pi.  xxiii,  3. 
Lower  Helderberg:  Clarksville,  New  York. 

Callotrypa  internodata  (Hall). 

1883.  Callopora  internodata.     Hall,  Trans.  Albany  Institute,  X,  p.  182  (abetra 

1881,  p.  182). 

1884.  Callopora  internodata.     Hall,  Rep.  State  Geologist  New  York  for  the  y( 

1883,  p.  16. 
1887.   Callopora  (Callotrypa)  internodata.     Hall  and  Simpson,  Pal.  New  Yoi 
VI,  p.  189. 
Hamilton:  Darien  Center,  New  York. 

Callotrypa  macropora  (Hall). 

1874.  Calloi)ora  macropora.     Hall,  Twenty-sixth  Ann.  Rep.   New  York  St 

Mus.,  p.  101. 
1879.  Callopora  macropora.     Hall,  Thirty-8e<x)nd  Ann.  Rep.   New  York  Sti 

Mus.,  p.  152  (reprint,  1880,  p.  14), 
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Callotrypa  macropora  (Hall) — Continued. 

1883.  Callopora  macropora  (in  part) .     Hall,  Re{).  State  Geologist  New  York  for 

the  year  1882,  pi.  xi,  23^29. 
1887.  Callopora  (Callotrypa)  macropora.     Hall  and  Simpeon,  Pal.  New  York, 

VI,  p.  24,  pi.  xi,  26-29,  pi.  xxiii,  1&-19. 
1897.  Callotrypa  macropora.    Simpson,  Fourteenth  Ann.  Kep.  State  Greologlst 
New  York  for  the  year  1894,  pi.  xviii,  12-14. 
Lower  Helderbei^g:  Catskill,  Clarksville,  and  Schoharie,  New  York. 

Callotrypa  macropora-signata  (Hall). 

1874.  Trematopora  eignata.     Hall,  Twenty-sixth  Ann.   Rep.  New  York  State 

Mns.,  p.  104. 
1879.  Callopora  macropora  var.  signata.     Hall,  ThirtyH9econ<l  Ann.  Rep.  New 

York  State  Mus.,  p.  153  (reprint,  1880,  p.  15). 
1883.  Callopora  macropora  var.  signata.     Hall,  Rep.  State  Geologist  New  York 

for  the  year  1882,  pi.  xi,  30,  31. 
1887.  Callopora  (Callotrypa)  macropora  var.  signata.     Hall  and  Simpson,  Pal. 

New  York,  VI,  p.  25,  pi.  xi,  30,  31. 
Lower  Helderberg:  Clarksville,  New  York. 

Callotrypa  mnltiseriata  (Hall). 

1883.  Callopora  multiseriata.     Hall,  Trans.  Albany  Institute,  X,  p.  149  (abstrac^t, 

1881,  p.  7). 

1883.  Callopora  multiseriata.     Hall,  Rep.  State  Geologist  New  York  for  the 
year  1882,  pi.  xxiv,  18,  19. 

1886.  Callopora  multiseriata.     Hall,  Fifth  Ann.  Rep.  State  (ieologiHt  New  York 

for  the  year  1886,  pi.  xxv,  6,  7. 

1887.  Callopora  multiseriata.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  75,  i)l. 

xxv,  6,  7,  pi.  xxvi,  18,  19. 

1889.  Callotrypa  multiseriata.     Miller,  North  American  (xeol.  Pal.,  p.  296. 

1890.  Callotrypa  multiseriata.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  376. 
Upper  Helderberg:  Le  Roy,  New  York. 

Callotrypa  ocnlifera  (Hall). 

1879.  Callopora  oculifera.    Hall,  Thirty-second  Ann.  Rep.  New  York  State  Mus. , 

p.  156  (reprint,  1880,  p.  17). 
1883.  Callopora  oculifera.     Hall,  Rep.  State  Geologist  New  York  for  the  year 

1882,  pi.  xiii,  10. 

1887.  Callopora  (Callotrypa)  oculifera.     Hall  and  Simi)8on,  Pal.  New  York,  VI, 
p.  27,  pi.  xiii,  10,  pi.  xxiii,  6. 
Lower  Helderberg:  Clarksville,  New  York. 

Callotrypa  pancipora  (Hall  and  Simpson). 

1887.  Callopora  (Callotrypa)  paucipora.     Hall  and  Simpson,  Pal.  New  York,  VI, 
pi.  xxiii,  21.     (Not  described.) 
Lower  Helderberg:  Clarksville,  New  York. 

Callotrypa  striata  (Hall  and  Simpson). 

1879.  Callopora  unispina  (in  part).     Hall,  Thirty-second  Ann.  Rep.  New  York 

State  Mus.,  p.  153  (reprint,  1880,  p.  15). 
1883.  Callopora  unispina  ( in  part) .     Hall,  Rep.  State  Geologist  New  York  for  the 

year  1882,  pi.  xi,  35-41. 
1887.   Callopora  (Callotrypa)  striata.     Hall  and  Simpson,  Pal.  New  York,  VI, 
p.  26,  pi.  xi,  38-41,  pi.  xxiii,  13, 14. 
Lower  Helderberg:  Catekill  Creek  and  Clarksville,  New  York. 

Callotrypa  unispina  (Hall).  _  , 

1874.   Callopora  unispina.     Hall,  Twenty-sixth  Ann.  RepPMfe^¥ork§lateMus., 
p.  102. 
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Gallotrypa  unispina  (Hall) — Continued. 

1879.   Callopora  unispina.     Hall,  Thirty-second  Ann.  Rep.  New 

p.  153  ( reprint,  1880,  p.  15 ) . 
1883.   Callopora  unispina.     Hall,  Rep.  State  Geologist  New  Y 

1882,  pi.  xi,  35-39,  7  40-41 . 
1887.   Callopora  (Callotrypa)  unispina.     Hall  and  Simpson,  Pi 

p.  26,  pi.  xi,  35-37. 
1897.   Callotr3rpa  unispina.     Simpson,  Fourteenth  Ann.  Rep. 

Geologist  for  the  year  1894,  pi.  xviii,  8-11. 
Lower  Helderberg:  Catskill  Creek  and  Clarksville,  New 

Carinopora  Nicholson.     See  Semicoscinium  Prout 
Carinopoi-a  Hindei  Nicholson.     See  Semicoscinium  hind 
Cavea  D'Orbigny.     Not  a  Paleozoic  genus. 
Cavea  prisca  Gabb  and   Horn.     See  Streblotrypa  prii 

Horn). 
CEEAMELLA  Hail  and  Simpson.     Genotype:  Ceramella 
and  Simpson. 
1887.   Ceramella.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  xi: 
1889.   Ceramella.     Miller,  North  American  Geol.  Pal.,  p.  296. 
1897.   Ceramella.     Simpson,  Fourteenth  Ann.  Rep.  State  Geolof 
the  year  1894,  p.  527. 
Obs. — This  genus  is  probably  a  synonym  of  either  Gly] 
Phractopora  Hall.     The  figures  and  description  are  insu 
the  spei'imens  being  apparently  young. 

Ceramella  scidacea  Hall  and  Simpson. 

1887.   Ceramella  soidacea.     Hall  and   Simpson,  Pal.   New  Y 

pi.  Ixiv,  5-8. 
1897.  Ceramella  scidacea.     Simpson,  Fourteenth  Ann.  Rep.  Sta 
York  for  the  year  1894,  pi.  xiv,  2-6. 
Hamilton:  Spurgen's  Glen,  Norton's  Landing,  Cayuga  1 
Center,  New  York. 

CEEAMOPHYLLA  Ulrich.     Genotype:  Ceramophylla  f rt 
1893.    Ceramophylla.     Ulrich,  Geol.  Minnesota,  III,  p.  331. 

Geramophylla  frondosa  Ulrich. 

1893.    Ceramophylla  frondosa.     Ulrich,  Geol.  Minnesota,  III, 

3-7. 
1896.    Ceramophylla  frondosa.     Ulrich,  ZittePs  Textb.  Pal.  (I 
(p.  268). 
Trenton  (Black  River):  St.  Paul  and  Goodhue  County,  > 

CEEAMOPORA  Hall.  Genotype:  Ceramopoiu  imbricatfl 

1852.   Ceramopora.  Hall,  Pal.  New  York,  II,  p.  168. 

18()0.    Ceramopora.  Eichwald,  Lethtea  Rossica,  I,  p.  412. 

1H82.    Ceramopora.  Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V, 

1887.    Ceramopora.  Foerste,  Bull.  Sci.  T-ab.  Denison  Univ.,  II,  ] 

1887.  Ceramoj)ora.  Hall  and  Simi)8on,  Pal.  New  York,  VI,  p. 

1888.  Ceramopora.  James  and  James,  Jour.  Cincinnati  Soc. 

p.  36. 

1889.  Ceramopora.  Miller,  North  American  Geol.  Pal.,  p.  296 

1890.  Ceramopora.  Ulrich,  Geol.  Sur.  Illinois,  VIII,  pp.  380, 
1896.    Ceramopora.  Ulrich,  Zittel's  Textb.  Pal.  (Engl,  ed.),  p 
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lMOPOEA  Hall— Continued. 

>97.   Ceramopora.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 
for  the  year  1894,  p.  563. 

nopora  agellus  Hall.     See  Ceramopora  ?  confluens  Hall, 
mopora  alternata  James.     See  Coeloclema  alternatum  (James). 
Mopora  ?  beani  James.     See  Paleschara  beanl  (James), 
nopoi-a  clypeiformis  Hall.     Not  recognized. 

183.  Ceramopora  (Lichenalia?)  clypeiformis.     Hall,  Trans.  Albany  Institute, 

X,  p.  188  (abstract,  1881,  p.  188). 

184.  Lichenalia  (Ceramopora)  clypeiformis.     Hall,  Rep.  State  Geologist  New 

York  for  the  year  1883,  p.  37. 
Hamilton:  York,  Moscow,  New  York. 

[nopora  concentrica  James.  See  Coeloclema  concentricum  (James). 

aopora  t  confluens  Hall. 

^76.   Ceramopora  confluens.    Hall,  Twenty-eighth  Ann.  Rep.  New  York  State 

Museum  (documentary  edition),  pi.  vii,  4,  5;  ibid.  (Museum  edition, 

1879),  p.  119,  pi.  viii,  4,  5. 
^2.   Ceramopora  confluens.     Hall,  Eleventh  Ann.  Rep.  Indiana  Geol.  Nat. 

Hist.,  p.  243,  pi.  vii,  4,  5. 
197.   Ceramopora  confluens.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 

New  York  for  the  year  1894,  pi.  xx,  14,  15. 
^76.   Ceramopora  ?  (Berenicea)  labecula.     Hall,  Twenty-eighth  Ann.  Rep.  New 

York  State  Mus.  (documentary  edition),  pi.  viii,  1-3;  ibid.  (Museum 

edition),  1879,  p.  119,  pi.  viii,  1-3. 
^2.   Ceramopora  labecula.     Hall,  Eleventh  Ann.   Rep.   Indiana  Geol.  Nat. 

Hist.,  p.  242,  pi.  \di,  1-3. 
J97.   Ceramopora  labecula.    Simpson,  Fourteenth  Ann.  Rep.  State  (Jeologist 

New  York  for  the  year  1894,  pi.  xx,  11. 
Ceramopora  agellus.    Hall,  Twenty-eighth  Ann.  Rep.  New  York  State 

Mu.s.  (documentary  edition),  pi.  viii,  6;  ibid.  (Museum  edition),  1879, 

p.  120,  pi.  viii,  6. 
Ceramopora  agellus.     Hall,  Eleventh  Ann.  Rep.  Indiana  Geol.  Nat.  Hist., 

p.  243,  pi.  vii,  6. 
Niagara:  Waldron,  Indiana. 
Obs.    This  species  is  probably  a  flstuliporoid.    C.  agellus  and  C.  labecula 

are  apparently  young  specimens. 

Qopora  ?  expansa  (James). 

J79.   Alveolites  expansa.    James,  Paleontologist,  No.  3,  p.  19. 
$87.   Ceramopora  expansa.     Foerste,  Bull.  Sci.  Lab.  Denison  Univ.,  II,  p.  169; 
ibid.,  Ill,  1888,  pi.  xvii,  13. 
Clinton:  Clinton  County,  Ohio. 

Qopora  ?  ezplanata  Hall. 

^3.   Ceramopora?  (Lichenalia?)   explanata.    Hall,  Trans.  Albany  Institute, 

X,  p.  61  (abstract,  1879,  p.  5). 
^2.  Ceramopora?  (Lichenalia?)  explanata.     Hall,  Eleventh  Ann.  Rep.  Indiana 

Geol.  Nat.  Hist.,  p.  245. 
Niagara:  Waldron,  Indiana. 

mopora  foliacea  Hall.     See  Meekopora  foliacoa  (Hall). 

mopora  ?  (Lichenalia)  foliacea  Hall  and  Simpson.      See  Fistu- 

oi-a  foliacea  (Hall). 
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Ceramopora    Huronensis    Niqholson.     See    Fistulipora    hi 
(Nicholson). 

Ceramopora  imbricata  Hall. 

1852.  Ceramopora  imbricata.     Hall,  Pal.  New  York,  II,  p.  169,  pi.  xlE, 
1890.  Ceramopora   imbricata.      Ulrich,  Geol.  Surv.  Illinois,  VIII, 
xxxix,  1-6. 
Niagara:  Lockport,  New  York;  Osgood,  Indiana. 

Ceramopora  ??  imbricella  (Hall). 

1883.  Lichenalia  (Ceramopora)  imbricella.     Hall,  Trans.  Albany  Ii 

p.  188  (abstract  1881,  p.  188). 

1884.  Lichenalia  (Ceramopora)  imbricella.    Hall,  Rep.  State  Geologist 

for  the  year  1883,  p.  37. 
1887.  Ceramopora  imbricella.     Hall  and  Simpson,  Pal.  New  York,  VI, 
Hamilton:  Near  Alden,  Erie  County,  New  York. 
Obs.     It  is  doubtful  whether  this  form  can  be  recognized 

descriptions  given. 

Ceramopora  ??  incrustans  Hall. 

1852.  Ceramopora  incrustans.     Hall,  Pal.  New  York,  II,  p.  169,  pi.  xIE 
Niagara:  Lockport,  New  York. 

Obs.  A  reexamination  of  the  type  specimens  of  this  spedei 
probably  show  it  to  be  a  species  of  Fistulipora.  In  that  < 
require  renaming,  as  the  name  is  preoccupied  by  the  genot 
tulipora. 

Ceramopora  ?  irregularis  James.     See  Batostoma  implicatu 

olson). 
Ceramopora  labecula  Hall.     See  Ceramopora  ?  confluens  Ha] 
Cei-amopoi-a  ?  (Berenicea)  labecula  Hall.     See  Ceramopora  ? 

Hall. 

Ceramopora  t  labeculoidea  Hall. 

1879.  Ceramopora  labeculoidea.     Hall,  Thirty-second  Ann.  Rep.  New 

Mus.,  p.  158  (reprint  1880, p.  20). 
1883.  Ceramopora  labeculoidea.     Hall,  Rep.  State  Geologist  New  Y< 

year  1882,  pi.  xvi,  1, 2. 
1887.  Ceramopora  labeculoidea.    Hall  and  Simpson,  Pal.  New  Yorl 

pi.  xvi,  1, 2. 
1897.  Ceramopora  labeculoidea.    Simpson,  Fourteenth  Ann.  Rep.  Stat 

New  York  for  the  year  1894,  pi.  xx,  10. 
Lower  Helderberg:  Clarksville,  New  York. 
Obs.    This  species  is  probably  the  young  of  some  fietuliporoid. 

Ceramopora  ?  maculata  Hall. 

1874.   Ceramopora  maculata.     Hall,  Twenty-sixth  Ann.  Rep.  New  ' 

Mus.,  p.  108. 
1879.   Ceramopora  maculata.    Hall,  Thirty-second  Ann.  Rep.  New 

Mus.,  p.  159  (reprint,  1880,  p.  21) . 
1883.   Ceramopora  maculata.     Hall,  Rep.  State  Geologist  New  York  i 

1882,  pi.  xvi,  5-11. 
1887.   Ceramopora  maculata.    Hall  and  Simpson,  Pal.  New  Y'ork,  Y. 

xvi,  5-11. 
1897.   Ceramopora  maculata.     Simpson,  Fourteenth  Ann.  Rep.  Stati 

New  York  for  the  year  1894,  pi.  xx,  5-9. 
Lower  Helderberg:  Clarksville  and  Schoharie,  New  York. 
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Hall,  Trans.  Albany  Institute,  X, 
Hall,  Eleventh  Ann.  Rep.  In<liana 


ramopora  (Berenicea)  maxima  Hall.     Abandoned  by  the  author. 
1874.   Ceramopora  (Berenicea)   maxima.     Hall,  Twenty-sixth  Ann.  Rep.  New 

York  State  Mas.,  p.  109. 
1879.   Ceramopora  (Berenicea)  maxima.     Hall,  Thirty-second  Ann.  Rep.  New 

York  State  Mus.,  p.  159  (reprint,  1880,  p.  21.) 
1883.   Ceramopora  (Berenicea)  maxima.     Hall,  Rep.  State  Geologist  New  York 
for  the  year  1882,  pi.  xvi,  12. 
Lower  Helderberg:  Schoharie,  New  York. 

Obfl.  In  the  Pal.  New  York,  VI,  1887,  p.  34,  Hall  and  Simpson  say  that 
this  name  may  be  droppe<l  from  the  list  of  determined  species. 

ramopora  nicholsoni  (James).     See  Chiloporella  nicholsoni  (James). 

ramopora?  notha  Hall. 

1883.   Ceramopora  (Paleschara?)  nothus. 
p.  62  (abstract,  1879,  p.  6.) 

1882.  Ceramopora  (Paleschara  ?)  nothua. 

Geol.  Nat.  Hist.,  p.  244. 
Niagara:  Waldron,  Indiana. 

ramopora  (Paleschara  ?)  nothus  Hall.  See  Ceramopora  ?  notha  Hall, 
ramopoi-a  Ohioensis  (Nicholson).  See  Ceramoporella  ohioensis  (Nich- 
olson). 

lumopora  t  orbiculata  Ringueberg. 

1886.  Ceramopora   orbicutata.     Ringueberg,  Bull.  Buffalo  Soc.  Nat.  Hist.,  V, 

p.  19,  pi.  ii,  13,  13a. 
Niagara:  Lockport,  New  York. 

lumopora?  parvicella  Hall. 

1879.   Ceramopora  parvicella.     Hall,  Thirty-second  Ann.  Rep.  New  York  State 
Mus.,  p.  158  (reprint,  1880,  p.  20.) 

1883.  Ceramopora  parvicella.     Hall,  Rep.  State  Geologist  New  York  for  the  year 

1882,  pi.  xvi,  3,  4. 

1887.  Ceramopora  ?  parvicella.      Hall  and  Simpson,  Pal.  New  York,  VI,  p.  34, 

pi.  xvi,  3,  4. 
1897.    Ceramopora  parvicella.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 
New  York  for  the  year  1894,  pi.  xx,  12,  13. 
Lower  Helderberg:  Clarksville,  New  York. 

ramopora  radiata  James.     Not  recognizable. 
1878.   Ceramopora  radiata.    James,  Paleontologist,  No.  2,  p.  12. 
Cincinnati:  Cincmnati,  Ohio 

Obs.  An  examination  of  the  type  specimen  can  alone  decide  just  what 
form  this  is,  but  it  is  probably  a  young  example  of  Ceramoporella  gran- 
ulosa-milfordensis  (James). 

lumopora  t  raripora  Hall. 
1883.   Ceramopora  raripora.     Hall,  Trans.  Albany  Institute,  X,  p.  62  (abstract 

1879,  p.  6.) 
1882.   Ceramopora  raripora.     Hall,   Eleventh  Ann.   Rep.   Indiana  G^ol.  Nat 
Hist.,  p.  244. 
Niagara :  Waldron,  Indiana. 

ramopora  whitei  (James).     See  Ceramoporella  whitei  (James). 

EAMOPOEELLA  Ulrich.    Genotype :  Ceramoporella  distincta  Ulrich. 
1882.  Ceramoporella.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  p.  156. 
1889.  Ceramoporella.     Miller,  North  American  Geol.  Pal.,  p.  297. 
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1890.  Ceramoporella.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  pp.  380, 464. 
1893.  Ceramoporella.     Ulrich,  Geol.  Minnesota,  III,  p.  328. 

1896.  Ceramoporella.     Ulrich,  Zittel' s  Textb.  Pal.  ( Engl.  od. ) ,  p.  267. 

1897.  Ceramoporella.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist.  N< 

for  the  year  1894,  p.  564. 

Ceramoporella  distinota  Ulrich. 

1890.  Ceramoporella  distincta.    Ulrich,  Qeo\.  Snrv.  Illinois,  VIII,  p. 
xxxix,  6, 6a. 
Not  Ceramoporella  distincta.     Ulrich,  Greol.  Minnesota,  III,  1895 
pi.  xxviii,  13;   ZittePs  Textb.  Pal.  (Engl.ed.),  1896,  fig.  435  ( 
Simpson,  Fourteenth  Ann.  Rep.  State  Geol.  New  York  for  the  yc 
1897,  fig.  130  (p.  565). 
Cincinnati  (Utica  and  Lorraine):  Cincinnati, Ohio,  and  vicinity. 

Ceramoporella  granulosa  Ulrich. 

1890.  Ceramoporella  granulosa.  Ulrich,  Greol.  Surv.  Illinois,  VIII,  p.  46( 
2, 2a. 
Cincinnati  (Richmond):  Wilmington,  Illinois;  Iron  Ridge,  Wi 
Richmond  and  Versailles,  Indiana;  Oxford,  Waynesville,  an 
localities  in  Ohio. 
Obs.  Hall  and  Simpson  (Pal.  New  York,  VI,  1887,  pi.  xiv,  15-17,  ] 
4)  figure  the  Cincinnati  (Utica)  form  of  this  as  Fistulipora  sp.? 
17  is  incorrect,  no  vesicles  or  vesicular  tissue  being  found  in  this 

Ceramoporella  grannlosa-milfordeiLsis  James. 

1878.  Callopora  milfordensis.    James,  Paleontologist,  No.  2,  p.  11. 
1888.  Monticulipora  (Fistulipora)  milfordensis.     James  and  James,  Jour 
nati  Soc.  Nat.  Hist.,  XI,  p.  36.  pi.  i,  7-76. 

1896.  Monticulipora  (Fistulipora)  milfordensis.     J.  F.  James,  Jour.  Ci 

Soc.  Nat.  Hist.,  XVIII,  p.  122. 
Cincinnati  (Utica):  Milford,  Ohio;  Cincinnati,  Ohio,  and  Wcinity. 

Ceramoporella  inolnsa  Ulrich. 

1893.  Ceramoporella  inclusa.     Ulrich,  (khjI.  Minnesota,  III,  p.  329,  pi 
8-11. 

1897.  Ceramoporella  inclusa.     Simpson,  Fourteenth  Ann.  Rep.  State  C 

New  York  for  the  year  1894,  fig.  132  (p.  565). 
Trenton  (Stones  River,  Black  River, and  Trenton):  Minneapolis,! 
Cannon  Falls,  and  several  localities  in  Goodhue  and  Fillmore  t 
Minnesota. 

Ceramoporella  interporosa  Ulrich. 

1893.   Ceramoporella  interporosa.     Ulrich, Geol.  Minnesota,  III,  p.  330,  pi 

12. 
1897.   Ceramoporella  interporosa.     Simpson,  Fourteenth  Ann.  Rep.  Stat 
gist  New  York  for  the  year  1894,  fig.  131  (p.  565). 
Trenton:  Goodhue  County,  Minnesota. 

Ceramoporella?  irregularis  (Whitfield). 

1878.  Alveolites  irregularis.     Whitfield,  Ann.  Rep.  Wisconsin  Geol.  S 

1877,  p.  72. 
1882.  Alveolites  irregularis.     Whitfield,  Geol.  Surv.  Wist^onsin,  IV,  j>. 
xi,  1,  2. 
Cincinnati  (Richmond):  Iron  Ridge,  Wisconsin. 
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SLoporella  ohioensis  (Nicholson). 

B75.  Ceramopora  Ohioensis.     Nicholflon,  Pal.  Ohio,  II,  p.  265,  pi.  xxv,  10a,  6,  e 
(not  10c,  d). 

B88.  Ceramopora  ohioensis.     James  and  James,  Jour.  Cincinnati  Soc.  Nat. 
Hist,  XI,  p.  37. 

B89.  Ceramopora  ohioensis.    Miller,  North  American  Geol.  Pal. ,  fig.  466  (p.  297). 

S90.  Ceramoporella?  ohioensis.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  466,  pi. 
xxxix,  2, 2a. 
Cincinnati  (Utica, Lorraine, and  Richmond):  Cincinnati,  Ohio,  and  vicin- 
ity.    A  common  species  in  the  Utica,  Lorraine,  and  Richmond  groups 
of  Ohio,  Indiana,  Kentucky,  Tennessee,  Illinois,  and  Wisconsin. 

noporella  stellata  Ulrich. 

590.  Ceramoporella  stellata.     Ulrich,  Geol.  Surv.  Illinois,   VIII,   p.   465,  pi. 
xli,  1,  la. 
Cincinnati  (Richmond):  Sterling, Illinois. 

noporella  whitei  (James). 

578.  Ceramopora  Whitei.    James,  Paleontologist,  No.  2,  p.  12. 

388,  Ceramopora?  whitei.    James  and  James,  Jour.  Cincinnati  Soc.  Nat.  Hist., 

XI,  p.  38,  pi.  i,  9, 9a. 
Cincinnati  (Lorraine  and  Richmond):    Cincinnati,  Ohio,  and  vicinity. 

Richmond  and  Versailles,  Indiana;   Oxford,  Waynesville,  and  other 

localities  in  Ohio. 

)pora  Goldfuss.     Not  a  Paleozoic  genus. 

)pora  constellata  Van  Cleve  (Mss.).     See  Constellaria  constellata 

an  Cleve)  Dana. 

)pora?  Hamiltonensis  Nicholson.     See  Streblotrypa  hamiltonensis 

icholson). 

)pora  ramosa  D'Orbigny.     Not  recognizable  without  material. 
J42.   Ceriopora  ramosa.     D'Orbigny,  Voyage  dans  I'Am^rique  M^ridonale,  III, 
p.  56,  pi.  vi,  9, 10. 
Carboniferous:  Yarbichambi,  Bolivia, 

TETES  Fischer.     Genotype  Chsetetes  radians  Fischer.     Not  con- 

ered  a  bryozoan. 

J37.   Chsetetes.     Fischer,  Oryct.  du  Gouv.  Moscou,  p.  159. 

Not  Chfietetes  of  many  authors  who  have  used  the  name  for  true  bryozoa. 

;etes  abruptus  Hall.     See  Monotrypella?  abrupta  (Hall), 
ietes  (Monotrypella)  abruptus  Hall  and  Simpson.     See  Monotry- 
11a?  abrupta  (Hall). 

;etes  SBquidistans  Hall.     Can  not  be  recognized. 
J83.   Chsetetes  sequidistans.    Hall,  Trans.  Albany  Institute,  X,  p.  146  (abstract, 
1881,  p.  4). 
Upper  Helderberg,  New  York. 

;etes    approximatus    Nicholson.      See   Callopora   dalei    (Milne- 
wards  and  Haime). 

«tes  (Monotrypella)  arbusculus  Hail.     See  Monotrypella  ?  arbus- 
a  (Hall). 

;etes  attritus  Nicholson.    See  Dekayia  aspera  (Milne-Edwards  and 
ime). 
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ChsBtetes  Barrandi  Nicholson.  See  Heterotrypa  !  barrandei  (Nich- 
olson). 

ChflBtetes  briareus  Nicholson.     See  Eridotrypa  briareus  (Nicholson). 

Cheetetes  calyculus  James.     See  Aspidopora  calycula  (James). 

ChsBtetes  ?  carbonarius  Worthen.  See  Stenoporacarbonaria  (Worthen). 

Chsetetes  cincinnatiensis  James.  See  Monticulipora  cincinnatiensis 
(James). 

Chsetetes  ?  clathratulus  (James)  Nicholson.  See  Elsrharopora  pavonia 
(D'Orbigny). 

Chsetetes  clavacoideus  James.     See  Leptotrypa  clavacoidea  (James). 

Chsetetes  coUiculatus  Hall.     See  Monotrypa  coUiculata  (Hall). 

Chaetetes  coliminaris  Hall.    Belongs  to  genas  Tetradimn,  now  consid- 
ered a  coral. 
1847.  Chaetetee  columnaris.    Hall,  Pal.  New  York,  I,  p.  68,  pi.  xxiii,  4,  4flL 

Chsetetes  compressus  Ulrich.     See  Peronopora  compressa  (Ulrich). 
ChflBtetes  consimilis  Hall.     See  Monotrypella  ?  oonsimilis  (Hall). 
Chsetetes  constellatus  Quenstedt.     See  Constellaria  constellata  (Van 

Cleve)  Dana. 
Chaetetes  corticans  Nicholson.     See  Spatiopora  corticans  (Nicholson). 
Chaetetes  corticosa  Hall.     See  Eridotrypa  corticosa  (Hall). 

Chaetetes  crcbriramus  Hall.     Not  recognized. 

1883.   Chfietetes  crebriramus.    Hall,  Trans.  Albany  Inatitute,  X,  p.  146  (abstract, 
1881,  p.  4). 
Hamilton:  Falls  of  the  Ohio. 

Chaetetes  crustulatus  James.     Not  recognizable. 

1878.   Chaetetes  crustulatus.     James,  Paleontologist,  No.  1,  p.  1;  ibid.,  No.  3, 

1879,  p.  20. 
1888.   Monticulipora  crustulata.    James  and  James,  Jour.  Cincinnati  Soc  Nat 

Hist.,  XI,  p.  23,  pi.  i,  2,  2a. 
1895.  Monticulipora  crustulata.    J.  F.  James,  Jour.  Cincinnati  Soc.  Nat.  Hist., 
XVIII,  p.  82. 
Cincinnati:  Cincinnati,  Ohio. 

Obs.  A  variety  of  forms  was  included  under  this  name,  ma.iy  of  which 
have  since  been  given  other  names.  The  description  is  so  general  that 
it  can  not  be  narrowed  down  to  one  recognizable  form;  hence,  in  the 
interests  of  science,  the  name  should  be  dropped. 

ChaBtetes  dalei  Milne-Edwards  and  Haime.  See  Callopora  dalei  (Milne- 
Edwards  and  Haime). 

ChaBtetes  dalei  Nicholson  (not  Milne-Edwards  and  Haime).  See  Cal- 
lopora ramosa  (D'Orbigny). 

Chaetetes  decipiens  Rominger.     See  Peronopora  decipiens  (Rominger). 

Chaetetes  delicatulus  Nicholson.     See  Bythopora  delicatula  (Nicholson). 

Chaetetes  (Monotrypella)  densus  Hall  and  Simpson.  See  Monotrypella  ? 
densa  (Hall). 

Chaetetes  discoideus  James.     See  Amplexopora?  discoidea  (James). 
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jtes  egenus  Hall.     Not  recognized. 

J3.  Chsetetes  egenus.     Hall,  Trans.  Albany  Institute,  X,  p.  146  (abstract, 
1881,  p.  4). 
Upper  Helderberg:  Onondaga  Valley,  New  York. 

ites  elegans  Ulrich.     See  Discotiypa  elegans  (Ulrich). 

tea  ??  expansus  Ringueberg. 

^.  Chsetetes  expansus.     Ringueberg,  Bull.  Buffalo  Soc.  Nat.  Hist.,  V,  p.  20, 
pi.  ii,  17. 
Niagara:  Lockport,  New  York. 

Obs.    Probably  a  valid  species,  but  requires  further  study  to  determine 
generic  position. 

5tes  filiasus  Milne-Edwards  and  Haime.     See  Amplexopora  filiosa 

Orbigny). 

5tes  Fletcheri  Nicholson  (not  Milne-Edwards  and  Haime).  .  See 

Layella  ulrichi  (Nicholson). 

5tes  Fletscheri  Quenstedt  (not  Milne-Edwards  and  Haime).     See 

cayella  ulrichi  (Nicholson). 

jtes  frondosus  Milne-Edwards  and  Haime.      See  Heterotrypa 

idosa  (D'Orbigny). 

jtes    frondosus    Nicholson   (not   D'Orbigny).     See  Peronopora 

ipiens  (Rominger). 

itefl  frondosus  Quenstedt.     See  Peronopora  decipiens  (Rominger) 

Heterotrypa  frondosa  (D'Orbigny). 

ites  frondosus  limatus  Quenstedt.     See  Heterotrypa  frondosa 
3rbigny). 
3tes  fruticosus  Hall.     (Lower  Helderberg.)     Name  preoccupied. 

Monotrypella?  arbuscula  (Hall). 

jtes  fruticosus  Hall  (Hamilton).     Can  not  be  recognized. 

16.  Chsetetes  fruticosus.     Hall,  Illus.  Devonian  Foss.,  pi.  xxxviii,  1-5.     (Not 

described.) 
)9.  Monotrypa  fruticosa.     (Hairs  species  ?)     Grabau,  Bull.  Buffalo  Soc.  Nat. 

Sci.,  VI,  p.  136,  fig.  20. 
Hamilton:  Canandaigua  Lake  and  Eighteenmile  Creek,  New  York. 

5tes  furcatus  Hall.     Can  not  be  recognized. 

r6.  Chsetetes  furcatus.      Hall,  Illus.   Devonian  Foss.,   pi.   xxxvii,   1-5,   pi. 

xxxviii,  6-9.     (Not  described.) 
)9.  Monotrypa?  furcata.     (HalPs  species  ?)     Grabau,  Bull.  Buffalo  Soc.  Nat. 

Sci.,  VI,  p.  137,  fig.  21. 
Hamilton:  Norton's  Landing  and  Eighteenmile  Creek,  New  York. 

^tes  fusiformis  Whitfield.     See  Lioclemella  fusiformis  (Whit- 

1). 

ites  gracilis  James.     See  Bythopora  gracilis  (Nicholson). 

ites  granuliferus  Ulrich.    See  Homotrypella  granulif era  (Ulrich). 

tes  ??  hamiltonensis  Winchell. 

16.  Chsetetes  Hamiltonensis.    Winchell,  Rep.  Low.  Penin.  Michigan,  p.  89. 

Hamilton,  Petoskey,  Michigan. 

Obs.    A  valid  species,  but  requires  further  investigation  to  determine  its 
generic  position. 
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Chsetetes  HelderbergiaB  Hall.  See  Monotrypa  ?  helderbei 
Chsetetes  humilis  Hall.     Can  not  be  recognized. 

1876.  Chaetetes    humilis.     Hall,  Illus.  Devonian  Foss.,  pi.  xxxvii, 

described.) 
1881.  Chaetetes    humilis.     Quenstedt,  Boehren-  und  Stemkorallei 
cxlv,  34. 
Upper  Helderberg:  Western  New  York. 

Chaetetes  Implicata  Ulrich.  See  Batostoma  implicatum  (Ni 
Chaetetes  internascens  Hall.     Not  recognized. 

1883.  Chaetetes?    (Trematopora?)  internascens.     Hall, Trans. Albi 
X,  p.  147  (abstract,  1881,  p.  5). 
Hamilton:  Falls  of  the  Ohio. 

Chaetetes  irregularis  Ulrich.  See  Leptotrypa  ?  irregular 
Chaetetes  Jamesi  Nicholson.  See  Batostoma  jamesi  (Nicho 
Chaetetes  laeviramus  Quenstedt.  See  Bythopora  gracilis  ( 
Chaetetes  lycoperdon  (Say)  Hall.     Not  recognizable. 

Chaetetes  lycoperdon.    Say  (Mss.). 

\  1847.  Chaetetes  lycoperdon.     Hall,  Pal.  New  York,  I,  p.  64,  pi.  x 

I  xxiv,  lor-o,  2, 2a,  3;  ibid.,  p.  48,  pi.  xii,  3, 5;  ibid.,  p.  276,  pi. 

1852.   Chaetetes  lycoperdon.     Hall,  Pal.  New  York,  II,  p.  40,  pi.  xvii 

1874.   Chaetetes  lycoperdon.     Nicholson  and  Hinde,  Canadian  Jo 

XIV,  p.  140. 
1881.   Chaetetes  lycoperdon.     Quenstedt,  Roehren-  und  Stemkoral 
cxlvi,  1, 2. 
Trenton. 

Obs.  The  term  lycoperdon  has  deservedly  fallen  into  disiif 
never  properly  defined  and  limited,  the  name  came  to  he  \ 
authors  for  any  and  every  kind  of  bryozoan,  especiall 
hemispheric  or  globose  shape. 

Chaetetes  lycoperdon  James  (not  Hall). 

1878.  Chietetes  lycoperdon.    James,  Paleontologist,  No.  2,  p.  11. 

1879.  Chaetetes  lycopodites  (not  Vanuxem) .     James,  Paleontologii 
Cincinnati:  Cincinnati,  Ohio. 
Obs.     The  form  thus  referred  by  James  can  not  be  identifiet 

Chaetetes  lycopodites  James  (not  Vanuxem).     See  Chaetetes 

James  (not  Hall). 
Chaetetes  mammulatus  Milne-Edwards  and  Haime.     See  Mc 

mammulata  (D'Orbigny). 
Chaetetes  mammulatus  Nicholson  (not  D'Orbigny).     See  I: 

frondosa  (D'Orbigny). 
Chaetetes  mammulatus  Quenstedt  (not  D'Orbigny). 

1881.   Chaetetes  mammulatus.     Quenstedt,  Roehren-  und  Sternkors 
cxlvi,  10, 11  (not  12). 
Cincinnati  (Richmond):  Richmond, Indiana. 
Obs.    This  is  a  species  that  has  not  yet  been  described. 

I  Chaetetes  meeki  James.     See  Bythopora  meeki  (James). 

^  ChflBtetes  ?t  microscopicus  Winchell. 

1866.   Chaetetes  microscopicus.     Winchell,  Rep.  Low.  Penin.  Michi^ 
Hamilton:  Petoskey,  Michigan. 
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€8  1?  microscopions  Winchell — Continued. 

5.   Obe.     A  valid  species,  but  further  investigation  is  needed  to  determine 
generic  position. 

tes  minutus  James.     See  Bythopora  delicatula  (Nicholson). 
bes  monilifoi-mis  Nicholson.     See  Heterotrypa  ?  moniliformis 
holson). 

tes  monticulatus  Hall.     See  Monotrj'-pa  monticulata  (Hall). 
tes  muscatinensis  White.     Not  a  bryozoan. 

3.   Cbaetetes  Muscatinensis.     White,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  27. 
Hamilton:  Muscatine,  Iowa. 

bes  Newberryi  Nicholson.     See  Aspidopora  newberryi  (Nichol- 

tes  nodulosus  Nicholson.     See  Callopora  nodulosa  (Nicholson). 

tes  ?  O'Nealli  James.     See  Callopora  onealli  (James). 

bes  Ortoni  Nicholson.     See  Atactoporella  ortoni  (Nicholson). 

bes  papiilatus  Nicholson  (not  McCoy). 

It.   Chfletetes  papiilatus  Nicholson   (not  McCoy).     Nicholson,    Quar.  Jour. 

Geol.  Soc.  London,  XXX,  p.  513,  pi.  xxix,  12-126. 
).   Cbaetetes  papiilatus  (not  McCoy).     Nicholson,  Pal.  Ohio,  II,  p.  210. 
Cincinnati:  Cincinnati,  Ohio. 
Obs.     The  form  so  referred  can  not  be  identified  with  certainty  from 

Nicholson's  description  and  figures,  but  it  was  probably  a  species  of  Peti- 

gopora,  possibly  the  P.  asperula  Ulrich. 

bes    pavonia    Milne-Edwards    and    Haime.     See    Escharopora 

>nia  (D'Orbigny). 

tes  petechialis  Nicholson.     See  Petigopora  petechialis  (Nichol- 


bes  petropolitanns  James  (not  Pander). 

I.   Choetetes  petropolitanns.     James,  Paleontologist,  No.  2,  p.  11. 

Cincinnati:  Cincinnati,  Ohio. 

Obs.  The  form  so  referred  by  James  is  probably  Amplexopora  peta- 
siformis  (Nicholson). 

^s  petropolitanns  Meek  and  Worthen  (not  Pander). 
I.   Cbaetetes  petropolitanns  Pander  (?).     Meek  and  Worthen,  Geol.  Surv. 
Illinois,  III,  p.  304,  pi.  ii,  8a,  b. 
Trenton:  Scales  Mound,  Illinois. 

Obs.  Further  investigation  is  needed  to  determine  what  the  form  is  which 
Meek  and  Worthen  referred  as  above. 

:es  petropolitanns  Nicholson  (in  part).    See  Mesotrypa  whiteavesi 

bolson). 

^es  petropolitanns  of  various  authors  (not  Pander). 

Obs.  A  great  variety  of  forms  agreeing  in  having  a  discoid  or  hemispheric 
shape  and  differing,  often  greatly,  in  internal  structure,  has  been  con- 
fused under  this  name.  Without  an  examination  of  the  various  speci- 
mens, no  synonymy  can  be  given. 

68  ??  ponderosus  Rominger. 

J.   Chfietetes  ponderosus.     Rominger,  American  Geologist,  X,  p.  68,  pi.  iii,  4-8. 
Hamilton:  Falls  of  the  Ohio. 
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ChsBtetes  pulchcUus  Nicholson  (not  Mil  no-Edwards  and  Haime).  Sec 
Callopora  andrewsi  (Nicholson). 

Chsetetes  quadrangular  is  Nicholson.  See  Leptotrypa  ?  quadrangnlarLs 
(Nicholson). 

Cheetetes quadratus  Rominger.    See Monotrypella quadrata (Rominger). 

Cheetetes  ramoaus  Milne-Edwards  and  Haime.  See  Callopora  ramosa 
(D'Orbigny). 

Chffitetes  rhombicus  Nicholson.  See  Monotrypella  quadrata  (Romin- 
ger). 

GhflBtetes  ??  rugosus  Hall. 

1847.    Chsetetes  rugosus.     Hall.,  Pal.  New  York,  I,  p.  67,  pi.  xxiv,  2a,  b. 
Trenton:  Middleville,  Herkimer  County,  New  York. 
Obe.    The  generic  position  can  not  be  determined  from  the  description 
and  fifi^res  given. 

Chaetetes  rugosus  Milne-Edwards  and  Haime.     See  Callopora  rugosa 

(Milne-Edwards  and  Haime). 
Chaetetes  sigillarioides  Nicholson.     See  Callopora  onealli-sigillarioides 

(Nicholson). 
Chaetetes  spherica  Hall.     See  Monotrypa  spherica  (Hall). 
Chaetetes  subglobosa  Ulrich.     See  Monotrypa  turbinata  (James). 
Chaetetes   subpulchellus   Nicholson.      See  Heterotrypa  subpulcbella 

(Nicholson). 
Cha?tetes  subrotundus  James.     Not  a  bryozoan. 

1878.  Chsetetes  subrotundus.  James,  Paleontologist,  No.  2,  p.  11. 
Chaetetes  tabulatus  Hall.  See  Monotrypa  tabulata  (BtiU). 
Chaetetes  (Ptychonema)  tabulatus  Hall  and  Simpson.     See  Monotrypa 

tabulata  (Hall). 

ChflBtetes  ??  tenuis  Hall. 

1876.    Chaetetes  tenuis.      Hall,  Ulus.  Devonian  Foss.,  pi.  xxxvii,  6-10.     (Not 

described.) 
1892.    Mono  try  jMi  tennis  (in  error  for  tenuis).     Rominger,  American  Geologist^ 
X,  p.  60,  pi.  Hi,  1-3. 
Upper  Helderberg:  Genesee  County,  New  York  (Hall). 
Hamilton:  Falls  of  the  Ohio  (Rominger). 

Chaetetes  tuberculatus  Milne-Edwards  and  Haime.      See  Spatiopora 

tuberculata  (Milne-Edwards  and  Haime). 
Chaetetes   tuberculatus  Nicholson  (not  Milne-Edwards  and   Haime). 

See  Spatiopora  corticans  (Nicholson). 
Chaetetes  turbinatum  James.     See  Monotrypa  turbinata  (James). 
Chaitetes  undulatus  Nicholson.     See  Monotrypa  undulata  (Nicholson). 
Chaetetes  varians  James.     Sec  Batostoma  varians  (James). 
Chaetetes  vcnustus  Ulrich,     See  Crepipora  venusta  (Ulrich). 

CHAIKODIGTYOH  Foerste.     Genotype:  Chainodictyon  laxum  Foerste. 
1887.   Chainodictyon.     Foerste,  Bull.  Sci.  Lab.  Benison  Univ.,  II,  p.  81. 

1889.  Chainodictyon.     Miller,  North  American  Greol.  Pal.,  p.  297. 

1890.  Chainodictyon.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  pp.  399,  640. 
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>dict7on  laxum  Foerste. 

\1,   Chainodictyon  laxum.     Foerste,  Bull.  Si;i.  Lab.  Denison  Univ.,  II,  p.  81, 
pi.  vii,  8a-c. 
Lower  Coal  Measures:  Flint  Bidge,  Ohio;  Seville,  Illinois. 

)diot7on  laxum-minor  Ulrich. 

K).   Chainodictyon  laxum  var.  minor.    Ulrich,  Greol.  Surv.  Illinois,  VIII,  p. 
640,  pi.  Ixii,  3,  3a. 
Lower  Ck>al  Measures:  Seville,  Illinois. 

)porella.     See  Chiloporella. 
)trypa.     See  Chilotrypa. 

)PORELLA  Ulrich.     Genotype:  Fistulipora  flabellata  Ulrich  = 
amopora  Nicholsoni  James. 

$2.   Cheiloporella,     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  p.  157. 
J9.   Chiloporella.     Miller,  North  American  Geol.  Pal.,  p.  297. 
K).   Chiloporella,     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  381. 
)7.   Chiloporella.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 
for  the  year  1894,  p.  565. 

porella  flabellata  Ulrich.     See  Chiloporella  nicholsoni  (James). 

lorella  nicholsoni  (James). 

rS.   Ceramopora  Nicholsoni.     James,  Catal.  Foss.  Cincinnati  Group,  p.  3. 

$8.   Monticulipora  (Fistulipora)   nicholsoni.     James  and  James,  Jour.  Cin- 

cinati  Soc.  Nat.  Hist.,  XI,  p.  34,  pi.  i,  ^-%c. 
)6.   Monticulipora  (Fistulipora)  nicholsoni.     J.  F.  James,  Jour.  Cincinnati  Soc. 

Nat.  Hist.,  XVIII,  p.  121,  fig.  12. 
rs.   Fistulipora?  multipora.    James,  Paleontologist,  No.  1,  p.  2. 
r9.   Fistulipora  Siluriana.     James,  Paleontologist,  No.  3,  p.  19. 
79.   Fistulipora  flabellata.     Ulrich,  Jom*.  Cincinnati  Soc.  Nat.  Hist.,  II,  p.  28, 

pi.  vii,  26-266. 
JO.   Chiloporella  flabellata.    Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  381,  pi.  xxxix, 

5-56. 
Cincinnati  (Lorraine):  Cincinnati,  Ohio,  and  vicinity. 

DTEYPA  Ulrich.     Genot3'pe:  Chilotrypa  hispida  Ulrich. 
54.   Cheilotrypa.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist. ,  VII,  p.  49. 

Chilotrypa.     Miller,  North  American  Geol.  Pal.,  p.  297. 

Chilotrypa.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  382. 

96.  Chilotrypa.    Ulrich,  Zittel's  Textb.  Pal.  (Engl,  ed.),  p.  269. 

97.  Chilotryi)a.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1894,  p.  554. 

rypa  camerata  (Hall). 

83.   Trematopora  camerata.     Hall,  Rep.  State  Geologist  New  York  for  the  year 
1882,  pi.  (26)  xxiv,9,10. 
Biamesopora  camerata.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  72,  pi. 

xxvi,  9, 10. 
Diamesopora  camerata.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 

New  York  for  the  year  1894,  pi.  xvi,  3-5. 
Upper  Helderberg:  Near  Caledonia,  New  York. 

Typa  1  ooalescens  (Hall). 

52.   Trematopora  coalescens.     Hall,  Pal.  New  York,  II,  p.  150,  pi.  xlA,  2a,  6. 
Niagara:  Lockport,  New  York. 
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1879. 


188:^ 


1887. 


Chilotrypa  constricta  (Hall). 

1874.    Trematopora  constricta.     Hall,  Twenty-sixth  Ann.  Rep.  Nc 

Mu8.,p.l04. 
Trematopora  ?  constricta.    Hall,  Thirty-second  Ann.  Rep.  N 

Mus.,  p.  150  (reprint,  1880,  p.  12). 
Trematopora  ?  constricta.     Hall,  Rep.  State  Geologist  New 

year  1882,  pi.  x,  14-19. 
Diamesopora  constricta.     Hall  and  Simpson,  Pal.  New  Yor 

X,  14-19,  pL  xxiiiA,  7. 
Lower  Helderberg:  Clarksville,  New  York. 
Obs.    See  also  Chilotrypa  dispersa  (Hall). 

Chilotrypa  dispersa  (Hall). 

1879.   Trematopora  dispersa.     Hall,  Thirty-second  Ann.  Rep.  Ne 

Mus.,  p.  150  (reprint,  1880,  p.  12). 
1883.  Trematopora  dispersa.     Hall,  Rep.  State  Geologist  New  Yor 

1882,  pi.  x,  20, 21. 
1887.   Diamesopora  dispersa.     Hall  and  Simpson,  Pal.  New  Y'ork, 
20,21. 
Lower  Helderberg:  Clarksville,  New  York. 
Obs.     The  form  is  probably  a  synonym  for  Chilotrypa  cons 

Chilotrypa  hispida  (Ulrich). 

^884.   Cheilotrypa  hispida.     Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hi 
pi.  iii,  6-6^. 
Chester:  Sloans  Valley,  Grayson  Springs,  and  Stephenspc 
Chester  and  many  other  localities  in  Illinois. 

Chilotrypa  ostiolata  (Hall). 

1852.   Trematopora  ostiolata.     Hall,  Pal.  New  York,  II,  p.  152,  pi.  3 
Trematopora  ostiolata.     Nicholson,  Pal.  Province  Ontario, 

(Perhaps  not  the  same  form. ) 
Cheilotrypa  ostiolata.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hi 

7,  7a. 
Chilotrypa  ostiolata.     Simpson,  Fourteenth  Ann.  Rep.  State 

York  for  the  year  1894,  pi.  xxi,  1, 2. 
Niagara:  Lockport  and  Rochester,   New  York;   Hamilton 

River,  Ontario. 

Chilotrypa  varia  (Hall). 

1876.   Trematopora  varia.     Hall,  Twenty-eighth  Ann.  Rep.  New  Y 
(documentary  edition),  pi.  x,  15-23;  ibid.  ( Museum editioi 
pi.  X,  15-23. 
Trematopora  varia.     Hall,  Eleventh  Ann.  Rep.  Indiana  Gc 

p.  232,  pi.  ix,  15-23. 
Diamesopora  varia.    Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  46'3 
Niagara:  Waldron,  Indiana. 

Chilotrypa  variolata  (Hall). 

1876.  Trematopora  variolata.     Hall,  Twenty-eighth  Ann.  Rep.  Nc 
Mus.  (documentary  edition),pl.  xi,  9, 10;  ibid.  (Museum 
p.  113,  pi.  xi,  9, 10. 
1882.   Trematopora  variolata.   Hall,  Eleventh  Ann.  Rep.  Indiana  G< 
p.  234,  pi.  X,  9, 10. 
Niagara:  Waldron,  Indiana. 


1875. 


1884. 


1897. 


1882. 


1890. 
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HEOPOEA  Hall.     Genotype:  Clathropora  frondosa  Hall. 
>2.   Clathropora.     Hall,  Pal.  New  York,  II,  p.  159. 

Clathropora.     Nicholson,  Greol.  Mag. ,  dec.  2, 1,  p.  124. 

Clathropora.     Nicholson,  Pal.  Province  Ontario,  p.  111. 

Clathropora.    TJlrich,  Jour.  Cincinnati  Soc.  Nat.  Hist,  V,  p.  152. 

Clathropora.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  VII,  p.  39. 

Clathropora.     Foerste,  Bull.  Sci.  Lab.  Denison  Univ.,  II,  p.  153. 

Clathropora.    Miller,  North  American  Geol.  Pal.,  p.  297. 

Clathropora.    Ulrich,  Geol.  Surv.  lUmois,  VIII,  p.  392. 

Clathropora.     Ulrich,  ZitteVs  Textb.  Pal.  (Engl,  ed.),  p.  279. 

Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 


Clathropora. 
for  the  year  1894,  p.  543. 

:opora  ?  alcicomis  Hall. 

)2.   Clathropora  alcicomis.     Hall,  Pal.  New  York,  II,  p.  159,  pi.  xlB,  4a-c. 
Niagara:  Lockport,  New  York. 

ropora  carinata  Hall.     See  Coscinium  cribriforme  (Prout). 
ropora  clintoDensis  Hall  and  Whitfield.  See  Clathropora  f  rondosa- 
tonensis  Hall  and  Whitfield, 
ropora  flabellata  Hall.     See  Stictoporella  flabellata  (Hall). 

opora  frondosa  Hall. 

Hall,  Pal.  New  York,  II,  p.  160,  pi.  xlB,  !ya-e, 
Nicholson  and  Hinde,  Canadian  Jour.,  new  ser., 


Clathropora  frondosa. 
Clathropora  frondosa. 

XIV,  p.  139. 
Clathropora  frondosa.     Nicholson,  Pal.  Province  Ontario,  p.  59. 
Clathropora  frondosa.     (Van  Cleve)  White,  Eleventh  Ann.  Rep.  Indiana 

Geol.  Nat.  Hist,  p.  385,  pl.lv,  3. 
Clathropora  frondosa.     Foerste,  Bull.  Sci.  Lab.  Denison  Univ.,  II,  p.  154; 

ibid..  Ill,  1888,  pi.  XV,  3. 
Clathropora  frondosa.    Miller,  North  American  Geol.  Pal.,  fig.  467  (p.  297) . 
Clathropora  frondosa.     Foerste,  Geol.  Surv.  Ohio,  VII,  p.  598,  pi.  xxviii,  3. 
Clathropora  frondosa.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 

New  York  for  the  year  1894,  fig.  104  (p.  544). 
Clinton :  Dayton  and  Centerville,  Ohio. 
Niagara:  Lockport,  New  York;  Thorold,  Ontario. 

opora  frondosa-clintonensis  Hall  and  Whitfield. 

'5.   Clathropora  clintonensis.     Hall  and  Whitfield,  Pal.  Ohio,  II,  p.  113,  pi.  v,  7. 

i7.   Clathropora  clintonensis.    Foerste,  Bull.  Sci.  Lab.  Denison  Univ. ,  II,  p.  154; 

ibid..  Ill,  1888,  pi.  XV,  4. 
•5.   Clathropora  clintonensis. 

xxviii,  4. 
Clinton;  Dayton  and  Fair  Haven,  Ohio. 

•opora  ?  gracilis  Spencer.     Not  recognizable. 

A.   Clathropora  ?  gracilis.     Spencer,  Trans.  St.  Louis  Acad.  Sci.,  IV,  p.  604.  pi. 

vii,  4. 
^4.   Clathropora  ?  gracilis.    Spencer,  Bull.  Mus.  State  Univ.  Missouri,  I,  p.  54, 

pi.  vii,  4. 
Niagara:  Hamilton,  Ontario. 

opora  intermedia  Nicholson  and  Hinde. 

'4.   Clathropora  intermedia.     Nicholson  and  Hinde,  Canad.  Jour.,  new  ser., 
XIV,  p.  140,  fig.  5. 

Bull.  173 14 
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Clathropora  intermedia  Nicholson  and  Hinde — Continued. 
1875.   Clathropora  intermedia.    Nicholson,  Pal.  Province  Ontario 
Niagara:  Thorold,  Ontario. 

Clathropora  intertexta  Nicholson. 

1874.   Clathropora  intertexta.     Nicholson,  Geol.  Mag.,  new  ser., 

1874.  Clathropora  intertexta.     Nicholson,  Pal.  Province  Ontaric 

1875.  Clathropora  intertexta.     Nicholson,  Pal.  Province  Ontaric 
1859.   Coscinium  cy clops.     Prout  (not  Keyserling),  Trans.  St.  I 

I,  p.  268. 
Upper  Helderberg  (Hamilton?):    Port  Jarvis,  Ontario; 
Columbus,  Ohio. 

Clathropora  striatura  Hall.     See  Coscinium  striaturum  ( 

CLONOFOBA  Hall.  Genotype:  Clonopora  semireducta  E 
1883.  Clonopora.  Hall,  Trans.  Albany  Institute,  X,  p.  162  (absti 
1887.  Clonopora.  Hall  and  Simi>son,  Pal.  New  York,  VI,  p.  jli 
1889.  Clonopora.  Miller,  North  American  Geol.  Pal.,  p.  298. 
1897.  Clonopora.  Simpson,  Fourteenth  Ann.  Rep.  State  Greol< 
for  the  year  1894,  p.  598. 

Clonopora  fasciculata  Hall  and  Simpson. 

1887.   Clonopora  fasciculata.     Hall  and  Simpson,  Pal.  New  Yorl 
Ixvi,  1,  2. 
Upper  Helderberg:  Onondaga  Valley,  New  York. 

Clonopora  incurva  Hall. 

1883.   Clonopora  incurva.     Hall,  Trans.  Albany  Institute,  X,  j 

1881,  p.  20). 
1887.    Clonopora  incurva.     Hall  and  Simpson,  Pal.  New  York 

Ixvi,  5,  6. 
1897.   Clonopora  incurva.     Simpson,  Fourteenth  Ann.  Rep.  Stat 
York  for  the  year  1894,  pi.  xxv,  6. 
Upper  Helderberg:  Manlius,  New  York. 

Clonopora  semireducta  Hall. 

1883.   Clonopora  semireducta.     Hall,  Trans.  Albany  Institute, 

stract,  1881,  p.  20). 
1887.   Clonopora  semireducta.     Hall  and  Simpson,  Pal.  New  Y 

pi.  Ixvi,  3.  4. 
1897.   Clonopora  semireductus.     Simpson,  Fourteenth  Ann.  Rep 
New  York  for  the  year  1894,  pi.  xxv,  7. 
Hamilton:  Falls  of  the  Ohio. 

CCELOCATJLIS  Hall  and  Simpson.     Genotype:  Callopora 

1887.   Coelocaulis  (n.  s.  g.).     Hall  and  Simpson,  Pal.  New  York, 
1889.    Coelocaulis.     Miller,  North  American  Geol.  Pal.,  p.  298. 
1897.   Coelocaulis.     Simpson,  Fourteenth  Ann.  Rep.  State  Geolc 
for  the  year  1894,  p.  554. 

Ccelocaulis  ??  acoleolata  (Hall). 

1883.   Callopora  aculeolata.     Hall,  Trans.  Albany  Institute,  X,  ] 

1881,  p.  7). 

1883.   Callopora  aculeolata.     Hall,  Rep.  State  Geologist  New  Y 

1882,  pi.  (26)  xxiv,  16,  17. 

1887.   Callopora  (Coelocaulis)  aculeolata.     Hall  and  Simpson,  ] 
VI,  p.  76,  pi.  xxvi,  16,  17. 
Upper  Helderberg:  New  York. 
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canU8??li7ale(Hall). 

874.   Callopora  Hyale.     Hall,  Twenty-sixth  Ann.  Rep.  New  York  State  Mus., 

p.  100. 
Callopora  Hyale.     Hall,  Thirty -second  Ann.  Rep.  New  York  State  Mus., 

p.  156  (reprint,  1880,  p.  17). 
Callopora  Hyale.     Hall,  Rep.  State  Geologist  New  York  for  the  year  1882, 

pL  xii,  18, 19. 
Callopora  (Ccelocaulis)  Hyale.     Hall  and  Simpson,  Pal.  New  York,  VI, 

p.  76,  pi.  xii,  18, 19. 
Upper  Helderberg:  Central  New  York. 
Obs.    This  is  probably  a  parasitic  species  of  Fistuliiwra. 

canlis  ?  irregularis  (Hall). 

883.   Callopora  irregularis.     Hall,  Trans.  Albany  Institute,  X,  p.  148  (abstract, 
1881,  p.  7). 
Trematopora   (Callopora)   irregularis.     Hall,  Rep.  State  Geologist  New 

York  for  the  year  1882,  pi.  (26)  xxiv,  11-15. 
Callopora  (CcElocauhs)  irregularis.     Hall  and  Simpson,  Pal.  New  York, 

VI,  p.  76,  pi.  xxvi,  11-15. 
Upper  Helderberg:  New  York. 

canlis  ?  mediopora  (Hall). 

879.   Callopora  parasitica  (in  part).     Hall,  Thirty-second  Ann.  Rep.  New  York 
State  Mus.,  p.  157  (reprint,  1880,  p.  19). 
Callopora  parasitica  (in  part).    Hall,  Rep.  State  Geologist  New  York  for 

the  year  1882,  pi.  xiv,  18. 
Callopora  (Ccelocaulis)  mediopora.     Hall  and  Simpson,  Pal.  New  York, 
•  VI,  p.  23,  pi.  xiv,  18,  pi.  xxiii  A,  11-13. 
Lower  Helderberg:  Near  Clarksville,  New  York. 

canlis  vennsta  (Hall). 

874.   Callopora  venusta.     Hall,  Twenty-sixth  Ann.  Rep.  New  York  State  Mus., 

p.  101. 
Callopora  venusta.     Hall,  Thirty-second  Ann.  Rep.  New  York  State  Mus., 

p.  155  (reprint,  1880,  p.  17). 
Callopora  venusta.     Hall,  Rep.  State  Geologist  New  York  for  the  year  1882, 

pi.  xii,  20-24. 
Callopora  (Ccelocaulis)  venusta.     Hall  and  Simpson,  Pal.  New  York,  VI, 

p.  23,  pi.  xii,  20-24;  pi.  xxiii  A,  1-3,  ?  4, 5. 
Ccelocaulis  venusta.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 

York  fpr  the  year  1894,  pi.  xxi,  3-5. 
Lower  Helderberg:  Clarksville,  New  York. 

•OCLEMA  Ulrich.     Genotype:  Diamesopora  vaupeli  Ulrich=Cera- 

opora  alternata  James. 

882.   Coeloclema.    Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  p.  137;  ibid., 

VII,  1884,  p.  49.     (Not  defined. ) 

890.   Diamesopora  (in  part).    Uh-ich,  Geol.  Surv.  Illinois,  VIII,  pp.  380,  467. 

Diamesopora  (in  part).     Ulrich,  Geol.  Minnesota,  III,  p.  330. 

Diamesopora.    Ulrich,  Zittel's  Textb.  Pal.  (Eng.  ed.),  p.  268. 

Obs.  Coeloclema  Ulrich  (not  defined)  was  abandoned  in  favor  of  Diame- 
sopora Hall,  under  the  mistaken  belief  that  Diamesopora  dichotoma 
Hall  was  congeneric  with  the  D.  vaupeli  Ulrich.  As  our  generic  diag- 
noses show,  the  two  genera  are  not  at  all  related. 

Kslema  altematum  (James). 

L878.   Ceramopora  alternata.    James,  Paleontologist,  No.  1,  p.  5. 


879. 


883. 


887. 


897. 


896. 
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CcBloclema  altematnm  (James) — Continued. 

1888.   Monticulipora  (Fistulipora)  altemata.     James  and  Jamep,  Jour.  Cincin- 
nati Soc.  Nat.  Hist.,  XI,  p.  34,  pi.  i,  5-56. 
1890.   Diamesopora  vaupeli.    Ulrich,  Geol.  Surv.  IlUnoifl,  VIII,  p.  468,  pi.  xxxix, 
3, 36,  pi.  xli,  4-4c. 
Cincinnati  (Utica) :  Cincinnati,  Ohio,  and  vicinity. 

CcBlooIema  concentricum  (James). 

1878.   Ceramopora  concentrica.    James,  Paleontologist,  No.  1,  p.  5. 

1888.   Ceramopora  concentrica.    James  and  James,  Jour.  Cincinnati  Soc.  Nat. 

Hist.,  XI,  p.  38,  pi.  i,  8,  8a. 
1890.   Diamesopora  communis.     Ulrich,  Geol.  Sun\  Illinois,  VIII,  p.  469,  pi. 
xxxix,  3a,  pi.  xli,  5-56. 
Cincinnati  (Utica) :  Cincinnati,  Ohio,  and  vicinity. 

Coeloclema  imbricata  Ulrich.     See  Diamesopora  subimbricata  (Hall). 
Cceloclema  infrequens  Ulrich.     See  Diamesopora  inf requens  (Hall). 
Coeloclema  osculum  Ulrich.     See  Diamesopora  osculum  (Hall). 

CcBloolema  oweni  (James). 

1884.   Fistulipora  oweni.     James,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  VII,  p.  21, 
fig.  2-2^. 

1888.  Monticulipora  (Fistulipora)  oweni.    James  and  James,  Jour.  Cincinnati 

Soc.  Nat.  Hist.,  XI,  p.  34. 
1890.   Diamesopora  oweni.     Ulrich,  Geol.  Surv.  Ilhnois,  VIII,  p.  467. 
1896.   Monticulipora  (Fistulipora)  oweni.    J.  F.  James,  Jour.  Cincinnati  Soc. 

Nat.  Hist.,  XVIII,  p.  119. 
Cincinnati  (Lorraine) :  Lebanon,  Hamilton,  and  Cincimiati,  Ohio. 

CoBloclema  trentonense  (Ulrich). 

1893.   Diamesopora  trentonensis.     Ulrich,    Greol.   Minnesota,    III,   p.  330,  pi, 

xxviii,  14. 
1896.   Diamesopora  trentonensis.     Ulrich,  Zittel's  Textb.  Pal.  (Engl,  ed.),  fig, 
439  (p.  268). 
Trenton:  St.  Paul  and  Cannon  Falls,  Minnesota;  Trenton  Falls,  New  York; 
Ottawa,  Canada. 

CCELOCOimS  Ulrich.     Genotype:  Cceloconus  rhombicus  Ulrich. 
1890.   Cceloconus.    Ulrich,  Geol.  Surv.  Ulmois,  VIII,  pp.  402, 664. 

1889.  Cceloconus.     (Ulrich,  in  press) ,  Miller,  North  American  Geol.  Pal.,  p.  298. 

1896.  Cceloconus.     Ulrich, Zittel's Textb. Pal.  (Engl. ed.), p. 281. 

1897.  Cceloconus.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York  for 

the  year  1894,  p.  549. 

CoBloconns  granosns  Ulrich. 

1890.  Cceloconus  granosus.    Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  665,  pi.  Ixxii, 
3-36. 

1897.   Cceloconus  granosus.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 
York  for  the  year  1894,  fig.  117  (p.  549). 
Chester:  Anna,  Chester,  and  Red  Bud,  Illinois. 

CoBlooonns  rhombicus  Ulrich. 

1890.   Cceloconus  rhombicus.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  664,  pi.  bcdi, 

4-4c. 
1897.  Cceloconus  rhombicus.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 
New  York  for  the  year  1894,  fig.  118  (p.  549). 
Warsaw:  Near  Waterloo,  Illinois, 
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!ELLAEIA  Dana. 
3.))  Dana. 


Genotype:  Ceriopora  constellata  (Van  Cleve 


Constellaria.  Dana,  Zoophyta,  p.  537. 

Constellaria.  Nicholson,  Pal.  Ohio,  II,  p.  214. 

Constellaria.  Nicholson,  Pal.  Tab.  Corals,  p.  292. 

Constellaria.  Nicholson,  Genus  Monticulipora,  p.  97. 

Constellaria.  Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  p.  156. 

Constellaria.  Ulrich,  Jour.  Cincinnati  Soc.  Nat.,  Hist.,  VI,  p.  265. 

Constellaria.  James  and  James,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  XI,  p.  29. 

Constellaria.  Ulrich,  Geol.  Surv.  Illinois,  VIII,  pp.  374, 423. 

Constellaria.  Ulrich,  Geol.  Minnesota,  III,  p.  311. 

Constellaria.  Uhrich,  Zittel's  Textb.  Pal.  (Engl.  ed. ) ,  p.  276. 

Constellaria.  J.  F.  James,  Jour.  Cincinnati  Soc.  Nat.  Hist. ,  XVIII,  p.  11 7. 
SteUipora.     Milne-Edwards,  Hist.  Nat.  des  Corall. ,  III,  p.  281. 
Stellipora  (in  part).    Dybowski,  Die  Cheeteiden  d.  Ostbalt.  Silur-Form., 
p.  42. 

illaria  antheloidea  of  various  authors  (not  Hall).     See  Constel- 
i  constellata  (Van  Cleve)  Dana. 

Llaria  constellata  (Van  Cleve)  Dana. 
-.   Ceriopora  constellata.    Van  Cleve  (Mss.),  Plates  of  Fossils. 
Constellaria  constellata.     Dana,  25oophyta,  p.  537,  pi.  lii,  6a,  b, 
Chsetetes  constellatus.     Quenstedt,  Roehren-  und  Stemkorallen,  p.  79,  pi. 

cxlvi,  21-25. 
Stellipora  antheloidea  (not  of  Hall).     D'Orbigny,  Prodr.  de  Pal.,  I,  p.  22. 
Constellaria  antheloidea  (not  of  Hall) .     Milne-Edwards  and  Haime,  Pol. 

Foss.  Terr.  Pal.,  p.  279,  pi.  xx,  7, 76. 
Stellipora  antheloidea   (not  of  Hall).     Milne-Edwards,  Hist.  Nat.  des 

Corall.,  Ill,  p.  281. 
Hellipora  (Constellaria)  antheloidea  (not  of  Hall) .     Rominger,  Proc.  Acad. 

Nat.  Sci.  Philadelphia,  p.  118. 
Constellaria  antheloidea  (not  of  Hall).     Nicholson,  Pal.  Ohio,  II,  p.  214. 
Constellaria  antheloidea  (not  of  Hall).    Nicholson,  Ann.  Mag.  Nat.  Hist, 

ser.4,  XVIII,  p.  92,  pi.  v,  10. 
Constellaria  antheloidea  (not  of  Hall) .    James,  Paleontologist,  No.  2,  p.  13. 
Constellaria  antheloidea  ( not  of  Hall ) .     Nicholson,  Pal .  Tab.  Corals,  p.  301 , 

pi.  xiv,  5, 56. 
2.   Constellaria  antheloidea  (not  of  Hall).     (Van  Cleve)  White,  Eleventh 

Ann.  Rep.  Indiana  Geol.  Nat.  Hist.,  p.  379,  pi.  xlvi,  1-3. 

2.  Constellaria  florida.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  p.  257; 

ibid.,  VI,  1883,  p.  267,  pi.  xiv,  2-2/. 

6.   Constellaria    florida.    Ubich,   Zittel's  Textb.   Pal.   (Engl,  ed.),  fig.  461 
(p.  276). 

8.   Monticulipora  (Constellaria)  polystomella  (not  of  Nicholson),  (in  part). 
James  and  James,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  XI,  p.  30. 

6.   Monticulipora  (Constellaria)  polystomella  (not  of  Nicholson),  (in  part). 
J.  F.  James,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  XVIII,  p.  118. 
Cincinnati  (Lorraine):  Cincinnati,  Ohio.     A  common  fossil  in  the  Lor- 
raine beds  of  Ohio,  Indiana,  Kentucky,  and  Tennessee. 

llaria  constellata-plana  Ulrich. 

3.  Constellaria  florida  var.  plana.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist., 

VI,  p.  269,  pi.  xiv,  4. 
Cincinnati  (Lorraine):  Cincinnati,  Ohio,  and  vicinity. 
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Constellaria  constellata-prominens  Ulrich. 

1883.   Constellaria  florida  var.  prominens.     Ulrich,  Jour.  Cine 
Hist.,  VI,  p.  269,  pi.  xiv,  3. 
Cincinnati  (Utica  and  Lorraine):  Cincinnati,  Ohio,  and  \ 

Constellaria  fischeri  Ulrich. 

1883.   Constellaria  fischeri.     Ulrich,  Jour.  Cincinnati  Soc.  Nat. 
pi.  xiv,  6-6r. 
Trenton:  Winchester,  Kentucky;  Naehville,  Tennessee, 
locality  are  given  erroneously  with  the  description. 

Constellaria  florida  Ulrich.     See  Constellaria  constellat 

Dana. 
Constellaria  florida  var.  plana  Ulrich.     See  Constellari 

plana  Ulrich. 
Constellaria  florida  var.  prominens  Ulrich.     See  Conste] 

lata-prominens  Ulrich. 

Constellaria  limitaris  (Ulrich). 

1879.   Stellipora  limitaris.     Ulrich,  Jour.  Cincinnati  Soc.  Nat 

pi.  xii,  8-8c. 
1883.   Constellaria  limitaris.     Ulrich,  Jour.  Cincinnati  Soc.  N 
269,  pi.  xiv,  5,  5a. 
Cincinnati  (Richmond):  Clarksville,  Blanchester,  Wayne 
localities  in  Ohio;  Versailles  and  Weisburg,  Indiana. 

Constellaria  parva  Ulrich. 

1890.   Constellaria  parva.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p 

1-16. 
1896.    Monticulipora  (Constellaria)  parva.     J.  F.  James,  Jour. 
Nat.  Hist.  XVIII,  p.  119. 
Cincinnati  (Richmond):  Wilmington,  Illinois. 

Constellaria  polystomella  Nicholson. 

1875.   Constellaria  polystomella.     Nicholson,  Pal.  Ohio,  II,  p.  21 
1882.   Constellaria  polystomella.     Whitfield,  Geol.  Surv.  Wisco 

pi.  xii,  3,  4. 
1896.   Monticulipora  (Constellaria)  polystomella  (in  part).     J. 
Cincinnati  Soc.  Nat.  Hist.,  XVIII,  p.  118. 
Cincinnati    (Richmond):    Delafield,    Wisconsin;    Wilmi 
Richmond   and   Versailles,    Indiana;    Blanchester,    W 
other  localities  in  Ohio. 
Obs.     Nicholson  erroneously  records  this  characteristic  fc 
mond  beds  as  from  Cincinnati,  Ohio. 

Constellaria  punctata  (Whitfield). 

1878.    Monticulipora  punctata.     Whitfield,  Ann.  Rep.   Wiscon 

for  1887,  p.  71. 
1882.    Monticulipora  punctata.     Whitfield,  Geol.  Surv.  Wiscor 
pi.  xi,  3,  4. 
Cincinnati  (Richmond):  Delafield  and  Iron  Ridge,  Wiscc 

Constellaria  varia  Ulrich. 

1893.    Constellaria  varia.     Ulrich,  Geol.  Minnesota,  III,  p.  311, 
Trenton:  Cannon  Falls,  Minnesota;  Belleville,  Canada;  Bi 
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1887. 
1889. 
1897. 


1875. 

1887. 

1889. 
1890. 

1898. 


1897. 


CINELLA  Hall  and  Simpson.  Genotype:  Coscinella  elegantula 
[all  and  Simpson. 

Ck)scinella.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  xix. 

Coscinella.     Miller,  North  American  Geol.  Pal.,  p.  298. 

Coscinella.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1894,  p.  634. 
Obs.     Ulrich  unites  this  genus  with  Intrapora.     It  seems  better  to  hold  it 

for  forms  agreeing  with  Intrapora  in  zocecial  structure,  but  differing  in 

the  mode  of  growth  by  forming  a  regular  network  of  anastomosing 

branches  with  rounded  fenestrules. 

Amelia  coscinifonnis  (Nicholson). 

1875.   Ptilodictya  coscinifonnis.    Nicholson,  Geol.  Mag.,  new  ser.,  II,  p.  35,  pi. 

ii,  2-26. 
Ptilodictya  coscinifonnis.     Nicholson,  Pal.  Province  Ontario,  p.  80,  pi.  ii, 

2a,  26. 
Coscinium  cosciniforme.    Hall  and  Simpson,  Pal.  New  York,  VI,  p.  239. 
Hamilton:  Arkona,  Ontario. 

Coscinella  coscinifonnis.    Miller,  North  American  Geol.  Pal.,  p.  298. 
Intrapora  coscinifonnis.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  532,  pi. 

xliii,  6,  6a. 
Intrapora  coscinifonnis.     Whiteaves,  Contr.  Canad.  Pal.,  I,  p.  376. 

^inella  elegantula  Hall  and  Simpson. 

1887.  Coednella  elegantula.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  239, 
pi.  Ixiv,  9-12. 
Coscinella  elegantula.     Simpson,  Fourteenth  Ann.  Rep.  State  Greologist 

New  York  for  the  year  1894,  pi.  xiv,  7-12. 
Intrapora  elegantula.    Whiteaves,  Contr.  Canad.  Pal.,  I,  p.  376. 
Hamilton:  Widder,  Ontario. 

CIHIUM  Keyserling.  Genotype:  Coscinium  cyclops  Keyserling. 
1846.  Coscinium.    Keyserling,  Reise  in  das  Petschora  Land,  p.  191. 

Coscinium.     Prout,  Trans.  St.  Louis  Acad.  Sci.,  I,  p.  266. 

Coscinium.     Eichwald,  Lethaea  Rossica,  I,  p.  397. 

Coscinium.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist., VII,  p.  38. 

Coscinium.     Hall  and  Simpson,  Pal.  New  York, VI,  p.  xix. 

Coscinium.    Miller,  North  American  Geol.  Pal.,  p.  298. 

Coscinium.    Ulrich,  Geol.  Surv.  Illinois,  VIII,  pp.  385,  496. 

Coscinium.  Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 
for  the  year  1894,  p.  537. 

Coscinotrypa.    Hall  and  Simpson,  Pal.  New  York,  VI,  p.  xix. 

Coscinotrypa.    Miller,  North  American  Geol.  Pal.,  p.  298. 

Coscinotrypa.  Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 
for  the  year  1894,  p.  537. 

icinium  asterias  Prout.     See  Fistulipora  asteria  (Prout). 

minium  cosciniforme  Hall  and  Simpson.    See  Coscinella  coscinifor 

lis  (Nicholson). 

[Minium  cribriforme  Prout. 

1859.   Coscinium  cribriformis.    Prout,  Trans.  St.  Louis  Acad  Sci.,  I,  p.  269,  pi. 
x^d,  1,  la. 
Coscinium  cribriforme.    Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  496,  pi.  xliii,  fi. 
Coscinotrypa  crrbriformis.    Simpson,  Fourteenth  Ann.  Rep.  State  Geolo- 
gist New  York  for  the  year  1894,  pi.  xiii,  1-7. 


1858. 
1860. 
1884. 
1887. 
1889. 
1890. 
1897. 

1887. 
1889. 
1897. 


1890. 
1897. 
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Coscininni  cribrifonne  Prout — Continued. 

1884.   Coscinium  cyclops   (not  of  Keyeerling).    TJlrich,  Jour.  Cincinnati  See. 
Nat.  Hi8t.,VII,  p.  38,  pi.  ii,  6. 

1883.  Clathropora  carinata.    Hall,  Rep.  State  Geologist  New  York  for  the  year 

1882,  pi.  xxvi,  22-25. 

1886.  Coscinotrypa  carinata.     Hall,  Fifth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1885,  pi.  xxix,  29-35. 

1887.  Coscinotrypa  cribriformis  var.  carinata.     Hall  and  Simpson,  Pal.  New 

York, VI,  p.  89,  pi.  xxix,  29-35,  pi.  xxxiii,  22-25. 
Hamilton:  Falls  of  the  Ohio;  XJtica,  Indiana. 

Coscinium  cyclops  Prout  (not  Keyserling).  See  Clathropora  inter- 
texta  Nicholson. 

Coscinium  cyclops  Ulrich  (not  Keyserling).  See  Coscinium  cribri- 
fonne Prout. 

Coscinium  dictyotnm  (Meek). 

1873.   Ptilodictya  (Stictopora  ?)  dictyota.     Meek,  Hayden*8  Sixth  Ann.  Rep.  U.  S. 
Geol.  Surv.,  p.  465. 
Carboniferous:  Mystic  Lake,  Montana. 

Coscinium  elegans  Prout.     See  Glyptopora  elegans  (Prout). 
Coscinium  escharense  Prout.     Not  recognizable. 

1859.   Coscinium  escharense.     Prout,  Trans.  St.  Louis  Acad.  Sci.,  I,  p.  574. 
1866.   Coscinium  escharense.     Prout,  Geol.  Surv.  Illinois,  II,  p.  416,  pi.  xxii, 
8,  8a. 

1884.  Lichenalia  escharense.    Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist ,  VII,  p.  40. 
Keokuk:  Warsaw,  Illinois. 

Coscinium  keyserlingi  Prout.      See  Glyptopora  keyserlingi  (Prout). 

Coscinium  latnia  Ulrich. 

1890.   Coscinium  latum.     Ulrich,  Geol.  Sur\'.  Illinois,  VIII,  p.  497,  pi.  Ixxvi,  7-76. 
1894.   Coscinium?  latum.    Keyes,  Missouri  Geol.  Surv.,  V,  p.  18. 

Burlington:  Calhoun  County  and  Quincy,  Illinois;  Burlington,  Iowa. 

Coscinium  Michelinia  Prout.     See  Glyptopora  michelinia  (Prout). 
Coscinium  plumosum  Prout.     See  Glyptopora  plumosa  (Prout)  and 

Glyptopora  sagenella-caliculosa  Ulrich. 
Coscinium  saganella  Prout.     See  Glyptopora  sagenella  (Prout). 

CoBcinium  striatum  Hall  and  Simpson. 

1887.   Coscinium  striatum.    Hall  and  Simpson,  Pal.  New  York, VI,  p.  238,  pi, 
Ixiv,  13-16. 

1897.  Coscinium  striatum.    Simpson,   Fourteenth  Ann.   Rep.  State  Geologist 

New  York  for  the  year  1894,  pi.  xiii,  8-12. 

1898.  Coscinium  striatum.     Whiteaves,  Contr.  Canad.  Pal.,  I,  Part  V,  p.  377. 
Hamilton:  Widder,  Ontario. 

Coscinium  striatunun  (Hall). 

1883.   Clathropora  striatura.     Hall,  Rep.  State  Geologist  New  York  for  the  year 

1882,  pi.  (33)  xxvi,  20,  21. 
1887.   Coscinium  striaturum.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  88,  pi. 

xxxiii,  20,  21. 
1897.   Coscinium  striaturum.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 
New  York  for  the  year  1894,  pi.  xiv,  1. 
Upper  Helderberg:  Stafford,  New  York. 

Coscinium  tuberculatum  Prout.    See  Fistulipora  ?  tuberculata  (Prout). 
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nium  wortheni  Prout. 

60.   Cosciniam  Wortheni.     Prout,  Trans.  St.  Louis  Acad.  Sci.,  I,  p.  571. 

66.   Coscinium  Wortheni.     Prout,  Geol.  Sur\'.  Illinois,  II,  p.  412,  pi.  xxii,  1. 

Keokuk:  Near  Warsaw,  Illinois. 

Obs.    If  recognizable  at  all,  probably  an  abnormal  example  of  Glyptopora 
keyserlingi  (Prout). 

notrypa  Hall.     See  Coscinium  Keyserling. 
notrypa  carinata  Hall.     See  Coscinium  cribriforme  Prout. 
notrypa  cribriformis  Simpson.    See  Coscinium  cribriforme  Prout. 
notrypa  cribriformis  var.  carinata  Hall.     See  Coscinium  cribri- 
me  Prout. 

iripora  Ulrich. 

79.   Crateripora.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  II,  p.  29. 

Obs.    The  forms  for  which  this  genus  was  proposed  have  been  found  to  be 
the  basal  articulating  sockets  of  species  of  Escharopora  and  Arthropora. 

iripora  erecta  Ulrich.     See  Arthropora  shafferi  (Meek). 
Tipora  lineata  Ulrich.     See  Escharopora  falciformis  (Nicholson), 
iripora  lineata  var.  expansa  Ulrich.     See  Escharopora  falciformis 
cholson). 

^IPOBA  Ulrich.     Genotype:  Crepipora  simulans  Ulrich. 
S2.   Crepipora.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  p.  157. 

Miller,  North  American  Geol.  Pal.,  p.  299. 

Uhich,  Geol.  Surv.  Illinois,  VIII,  pp.  380,  469. 

Ulrich,  Geol.  Minnesota,  III,  p.  322. 

Ulrich,  ZittePs  Textb.  Pal.  (Engl,  ed.),  p.  268. 

Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York  for 


Crepipora. 
Crepipora. 
Crepipora. 
Crepipora. 
Crepipora. 
the  year  1894,  p.  566. 

ipora  epidermata  Ulrich. 

pora  hemispherica  Ulrich. 
i90.   Crepipora  hemispherica. 


See  Bythotrypa  epidermata  (Ulrich). 


Ulrich,  Geol.  Surv.  Illmois,  VIII,  p.  472,  pi.  xl. 


5-56. 
Cincinnati  (Richmond):  Wilmington,  Illinois;  Delafield,  Wisconsin. 

ipora  impolita  Ulrich.     See  Anolotichia  impolita  (Ulrich). 

pora  impressa  Ulrich. 

©0.   Crepipora  impressa.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  471,  pi.  xl,  2, 2a. 
197.   Crepipora  impressa.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 
York  for  the  year  1894,  figs.  135,  136  (p.  566). 
Cincinnati  (Lorraine):  Covington,  Kentucky. 

pora  perampla  Ulrich. 

193.   Crepipora  perampla.     Ulrich,  Geol.  Minnesota,  III,  p.  323,  pi.  xxviii, 

29-32. 
;96.   Crepipora  perampla.     Ulrich,  ZittePs Textb.  Pal.  (Engl,  ed.),  fig.  436A-C 
(p.  267). 
Trenton  (Stones  River):  Chatfield  and  Spring  Valley,  Minnesota. 

pora  simulans  Ulrich. 

190.   Crepipora  simuluis.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  470,  pi.  xxxix, 

4,  4a,  pi.  xl,  3,  3a;  fig.  86  (p.  320). 
J89.   Crepipora  simulans.     (Ulrich,  in  press),  Miller,  North  American  Geol. 

M.,  fig.  468  (p.  299). 
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Crepipora  simiilaiis  Ulrich — Continued. 

1896.  Crepipora  simulans.     Ulrich,  Zittere  Textb.  Pal.  (Engl,  ed.),  fig.  438D 

(p.  267). 

1897.  Crepipora  simulans.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 

York  for  the  year  1894,  figs.  133,  134  (p.  666). 
Cincinnati  (Lorraine) :  Cincinnati,  Ohio,  and  vicinity.  A  rather  common 
species  in  the  Lorraine  beds  of  Ohio,  Indiana,  Kentucky,  and  Tennessee. 
The  same  species  or  closely  related  varieties  occur  in  the  Trenton  ol 
Kentucky  and  Tennessee,  and  in  the  Richmond  of  Ohio,  Indiana,  Illinois, 
Wisconsin,  and  Kentucky. 

Crepipora  solida  Ulrich. 

1890.   Crepipora  solida.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  472,  pi.  xl,  4-4A. 
Cincinnati  (Utica):  Covington,  Kentucky. 

Crepipora  spatiota  Ulrich. 

1893.   Crepipora  spatiosa.     Ulrich,  Geol.  Minnesota,  III,  p.  323. 
Trenton:  Harrodsburg  and  Frankfort,  Kentucky. 

Crepipora  subsqnata  Ulrich. 

1893.   Crepipora  subaequata.     Ulrich,  Geol.  Minnesota,  III,  p.  322,  pi.  xxviii. 


Trenton  (Black  River):  St.  Paul,  Minnesota. 

Crepipora  vennsta  (Ulrich). 

1878.   Chsetetes  venustus.      Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist,  I,  p.  93, 
pi.  iv,  7,  7a. 

1882.  Crepipora  venusta.     Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist,  V,  p.  257. 

1888.  Monticulipora  (Fistulipora)  venusta.    James  and  James,  Jour.  Cincinnati 

Soc.  Nat  Hist.,  XI,  p.  33. 
Trenton  and  Cincinnati  (Utica):  Covington  and  Newport,  Kentucky;  Cin- 
cinnati, Ohio. 

Crisina  ?  scrobiculata  Hall.     See  Crisinella  scrobiculata  (Hall). 

CBISIHELLA  Hall.     Genotype:  Crisina  ?  scrobiculata  Hall. 

1883.  Crisinella.     Hall,  Rep.  State  Geologist  New  York  for  the  year  1882,  expl. 

pi.  (33)  xxvi. 
1887.   Crisinella.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  xxv. 

1889.  Crisinella.     Miller,  North  American  Geol.  Pal.,  p.  299. 

1897.   Crisinella.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 
for  the  year  1894,  p.  526. 

Crisinella  scrobiculata  (Hall). 

1883.   Crisina  ?  scrobiculata.     Hall,  Trans.  Albany  Institute,  X,  p.  162  (abstract^ 

1881,  p.  20). 
1883.   Crisinella  scrobiculata.     Hall,  Rep.  State  Geologist  New  York  for  the 

year  1882,  pi.  (33)  xxvi,  6-8. 
1887.   Crisinella  scrobiculata.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  103» 

pi.  xxxiii,  &-8. 
1897.   Crisinella  scrobiculata.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 

New  York  for  the  year  1894,  pi.  ix,  1-3. 
Upper  Helderberg:  Western  New  York. 

Cryptopora  Nicholson.     See  Semicosciniuni  Prout. 
Cryptopora  mirabilis  Nicholson.     See  Semicoscinium  mirabile  (Nich- 
olson). 
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/LOFORA  Prout.     Genotype:  Cyclopora  fungia  Prout. 
1860.   Cyclopora.     Prout,  Trans.  St.  Louis  Acad.  Sci.,  I,  p.  574. 
1866.   Cyclopora.     Prout,  Geol.  Surv.  Illinois,  II,  p.  417. 

1889.  Cyclopora.     Miller,  North  American  Geol.  Pal.,  p.  299. 

1890.  Cyclopora.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  pp.  403,  671. 

1897.   Cyclopora.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 
for  the  year  1894,  p.  601.     ' 

ilopora  discoidea  Prout.     See  Proutella  discoidea  (Prout). 

lopora  expatiata  Ulrich. 
1890.   Cyclopora  expatiata. 

4-4d. 
1894.   Cyclopora  expatiata. 

Keokuk:  Warsaw  and  Nauvoo,  Illinois. 

Lopora  fungia  Prout. 

1860.  Cyclopora  fungia. 
1866.  Cyclopora  fungia. 
1890.   Cyclopora  fungia. 

3-%. 
1894.   Cyclopora  fungia. 
1897.   Cyclopora  fungia. 


Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  673,  pi.  Ixviii, 
Keyes,  Missouri  Geol.  Surv.,  V,  p.  37. 


Prout,  Trans.  St.  Louis  Acad.  Sci.,  I,  p.  577. 
Prout.  Geol.  Surv.  Illinois,  II,  p.  419,  pi.  xxii,  9-96. 
Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  671,  pi.  Ixviii, 


Keyes,  Missouri  Geol.  Surv.,  V,  p.  36. 

Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 
York  for  the  year  1894,  figs.  210-213  (p.  601). 
Keokuk  and  Warsaw:  St.  Francisville,  Missouri  (Prout);  a  common  spe- 
cies at  many  localities  in  Illinois  and  Iowa. 

lopora  Jamesii  Prout.     See  Escharopora  pavonia  (D'Orbigny). 
lopora  polymorpha  Prout.     See  Stenopora  tuberculata  (Prout). 

ILOPORELLA  Ulrich.     Genotype:  Cycloporella  spinifera  Ulrich. 
1890.   Cycloporella.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  pp.  404,  675. 

1889.  Cycloporella.     ( Ulrich,  in  press) ,  Miller,  North  American  Gi^ol.  Pal. ,  p.  299. 

Loporella  ?  perversa  Ulrich. 

1890.  Cycloporella  ?  perversa.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  676,  pi.  Ixix, 

3-36. 
1894.   Cycloporella  perversa.     Keyes,  Missouri  Geol.  Surv.,  V,  p.  37. 

Keokuk:  Warsaw  and  Greene  counties,  Illinois;  Bentonsport,  Iowa. 

Loporella  spinifera  Ulrich. 

1890.   Cycloporella  spinifera.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  675,  pi.  Ixix, 

1-lc. 
1894.   Cycloporella  spinifera.     Keyes,  Missouri  (tcoI.  Surv.,  V,  p.  37. 
Keokuk:  Warsaw,  Illinois. 

loporina  Simpson.     See  Semicoscinium  Prout. 

loporina  hemicycla  Simpson.     See  Semicoscinium  labiatum  (Hall). 

iloporina  rhomboidea  Simpson.     See  Semicoscinium  semirotundum 

Sail). 

loporina  semirotunda   Simpson.     See  Semicoscinium  semirotun- 

um  (Hall). 

/LOTBTPA  Ulrich.     Genotype:  Fistulipora  communis  Ulrich. 
1890.   Nov.  gen.  (?).     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  382. 
1896.   Cyclotrypa.     Ulrich,  ZittePs  Textb.  Pal.,  (Engl.  ed. ),  p.  269. 
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Cyclotrypa  collina  (Ulrich). 

1890.   Fistulipora  collina.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  478,  pi.  xlvii 

pi.  xlviii,  5, 5a. 
1896.    Cyclotrypa  collina.     Ulrich,  Zittel's  Textb.  Pal.  (Engl.  e<i. ),  p.  269. 
Hamilton:  Buffalo,  Iowa. 

Cyclotrypa  comnLunis  (Ulrich). 

1890.    Fistulipora  communis.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  476,  pi 

1,  la,  pi.  xlviii,  1,  la. 
1896.    Cyclotrypa  communis.     Ulrich,  ZitteFs  Textb.  Pal.  (Engl,  ed.),  1 
(p.  269). 
Hamilton:  Buffalo,  Iowa;  Rock  Island,  Illinois. 

CYSTODICTYA  Ulrich.     Genotype:  Cystodictya  ocellata  Ulrich. 

1882.  Cystodictya.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  pp.  152, 17C 
1884.   Cystodictya.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist. ,  VII,  p.  35. 
1887.   Cystodictya.     Foerste,  Bull.  Sci.  Lab.  Denison  Univ. ,  II,  p.  74. 

1889.  Cystodictya.     Miller,  North  American  Geol.  Pal.,  p.  299. 

1890.  Cystodictya.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  pp.  385, 491. 

1896.  Cystodictya.     Ulrich,  ZittePs  Textb.  Pal.  (Engl.  ed. ),  p.  280. 

1897.  Cystodictya.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 

for  the  year  1894,  p.  536. 

1883.  Arcanopora.     Vine,  Fifty-third  Rep.  British  Assoc.  Adv.  Sci.,  p.  204. 
1887.    Stictopora  (not  of  Hall,  1847).     Hall  and  Simpson,  Pal.  New  Yoi 

p.  XX. 

1897.    Stictocella.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  Yc 
the  year  1894,  p.  532. 

Cystodictya  americana  Ulrich. 

1890.  Cystodictya  americana.     Ulrich,  Geol.  Surv.  Illinois,  VII I,  p.  494,  pi. 

5, 5a. 
1894.   Cystodictya  americana.     Keyes,  Missouri  G«ol.  Surv.,  V,  p.  17. 
Keokuk:  Kings  Mountain,  Kentucky;  Ben tonsport,  Iowa. 

Cystodictya  aagolaris  (Hall  and  Simpson). 

1887.  Stictopora  angularis.     Plall  and  Simpson,  Pal.  New  York,  VI,  p.  2 

Ixi,  23. 

1891.  Stictopora  angularis.     Hall,  Tenth  Ann.  Rep.  State  Greologist  New 

for  the  year  1890,  p.  46;  Forty-fourth  Ann.  Rep.  New  York  State 

p.  76. 
Hamilton:  Near  Le  Roy,  New  York. 
Obs.     Probably  a  synonym  for  Cystodicta  tumulosa  (Hall  and  Sim 

Cystodictya  angnsta  Ulrich. 

1888.  Cystodictya  angusta.    Ulrich,  Bull.  Denison  Univ.,  IV,  p.  82,  pi.  xiv, 
Waverly:  Moot's  Run,  Ohio. 

Cystodictya  bifarcata  (Hall  and  Simpson). 

1887.    Stictopora  bifurcata.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  2 

Ixiii,  17. 
1891.   Stictopora  bifurcata.     Hall,  Tenth  Ann.  Rep.  State  Geologist  New 

for  the  year  1890,  p.  47;  Forty-fourth  Ann.  Rep.  New  York  State 

p.  77. 

1889.  Stictopora  bristolensis.     Miller,  North  American  G^ol.  Pal.,  p.  323. 
Hamilton:  Near  Mutton ville,  Ontario  County,  New  York. 

Cystodictya  carbonaria  (Meek). 

1871.    Ptilodictya  (Stictopora)  carbonaria.     Meek,  Proc.  Acad.  Nat  Sci.  Ph 
phia,  p.  160. 
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dictya  carbonaria  (Meek) — Continued. 

J75.   Ptilodictya  (Stictopora)   carbonaria.     Meek,   Pal.   Ohio,  II,  p.  328,  pi. 

XX,  3a,  h. 
J82.   Cystodictya  carbonaria.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  p.  171. 
J87.   Cystodictya  carbonaria.     Foerste,  Bull.  Sci.  Lab.  Denison  Univ.,  II,  p.  74, 

pi.  vii,  2a-c. 
Coal  Measures:  Newark  and  Bald  Hill,  Ohio;  Seville,  Illinois. 

dictya  ?  concentrica  (Prout). 

;58.  Eschara?  concentrica.     Prout,  Trans.  St.  Ix)uis  Acad.  Sci.,  I,  p.  234. 

Carboniferous:  Organ  Mountains,  New  Mexico, 
xiictya  crenulata  Ulrich.     See  Cystodictya  subrigida  (Hall). 

dictya  crescens  (Hall). 

\S6.  Stictopora  crescens.     Hall,  Fifth  Ann.  Rep.  State  Geologist  New  York  for 

the  year  1885,  pi.  xxvii,  5-11. 
187.  Stictopora  crescens.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  91,  pi. 

xxvii,  5-11. 
190.  Cystodictya  crescens.     Ulrich,  Geol.  Surv.  Illinois,  VIU,  p.  492. 
^7.  Stictopora  crescens.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 

York  for  the  year  1894,  pi.  x,  9,  10. 
Upper  Helderberg:  Ontario. 

dictya  gilberti  (Meek). 

171.  Ptilodictya  (Stictopora)  Gilberti.  Meek,  Proc.  Acad.  Nat.  Sci.  Philadel- 
phia, p.  63. 

;73.  Ptilodictya  (Stictopora)  Gilberti.  Meek,  Pal.  Ohio,  I,  p.  194,  pi.  xviii, 
la-c. 

175.   Ptilodictya  Gilberti.     Nicholson,  Pal.  Province  Ontario,  p.  80. 

>82.  Cystodictya  gilberti.  Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  p.  168. 
pi.  viii,  2, 2a;  ibid.,  VII,  1884,  p.  36,  pi.  ii,  5-56. 

«3.   Stictopora  Gilberti.     Hall,  Trans.  Albany  Institute,  X,  p.  155  (abstract, 

1881,  p.  13). 
►83.   Stictopora  Gilberti.     Hall,  Rep.  State  Geologist  New  York  for  the  year 

1882,  pi.  (28)  XXV,  21, 22. 
S6,   Stictopora  Gilberti.     Hall,  Fifth  Ann.  Rep.  State  Geologist  New  York  for 

the  year  1885,  pi.  xxvii,  20-35. 

«7.  Stictopora  Gilberti.  Hall  and  Simpson,  Pal.  New  York,  VI,  p.  90,  pi. 
xxvii,  20-35,  pi.  xxviii,  21, 22. 

W.  Cystodictya  gilberti.  Ulrich,  Geol.  Surv.  Illinois,  VIII,  fig.  8e  (p.  320), 
pi.  xliii,  7. 

97.  Cystodictya  gilberti.  Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 
New  York  for  the  year  1894,  pi.  x,  12-17. 

SI.   Stictopora  crispata.     Quenstedt,  Roehren-  und  Sternkorallen,  p.  173,  pi. 
cl,  Ss. 
Upper  Helderberg:  Sylvania  and  Marblehead,  Ohio  (Meek);  Jarvis,  Onta- 
rio, (Nicholson]. 
Hamilton:  Falls  of  the  Ohio;  Utica,  Indiana. 

iictya  hamiltonensis  Ulrich. 

90.  Cystodictya  hamiltonensis.  Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  493,  pi. 
xlii,  4,  pi.  xliii,  1. 

92.  Cystodictya  Hamiltonensis.     Whiteaves,   Contr.  Canadian  Pal.  I,  p.  279, 
pi.  XXX  vi,  2-26. 
Hamilton:  Buffalo,  Iowa;  Rock  Island,  Illinois;  Milwaukee,  Wisconsin; 
Eighteen-Mile  Creek,  New  York;  several  localities  in  Manitoba  (White- 
aves). ^ 
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Cystodictya  moiBnrata  (Hall). 

1883.  Stictorx>m  iiicisunita.     Hall,  Trans.  Alliany  Inatitiite,  X,  p.  189 

imU  p,  189). 

1884.  Stictopi>m  incimiraUu     Hall,  R4:-i>.  State  Geologbt  Nkw  Yurk  for 

18S3,  p.  38. 
1887.   Stictoporn  incimimta.     Hall  aiid  Simjieon,  Vtd.  New  York,  VI,  j 

Ix,  1-18, 
18B0.    CyaUxlu'tya  iudflurata.     tllrich,  GeoL  Sun',  lUiaois,  VIII,  p.  492 

1897.  Cyatxirtlit'tTii  iiit'iaiirata.     Simfitsi:>n,  Foarteenth  Ann.  Rep.  State 

New  York  far  the  year  1894,  pi.  x,  IL 

1898.  CyHtfMlictya  int!isumUi.     Whiteav^es,  Contr.  Canociian  PaL,  I,  p. 

1899.  Stictoixira  mcitmratii.     Grabau,  BulL  Bijffalo  Bftc.  Nat.  S*-!.,  V 

fig.  67. 

1883.  Stictoptira  indonta.     Hall,  Trann.  Albany  Iiu^Utnt^-T  X,  [i.  189 

ISHI,  p.  189), 

1884.  Stictopom  indenta.     Hall,  Rep.  State  Geologist  New  Yurk  for 

188.^,  p,  40. 
1883.  StictopciTO  obliqiuL    Hali,  Tnuis,  Albany  Inntltute,  X,  p.  189 

18S1,  p.  ISO), 
1864,    StictjOi»ora  obliqua.     Hall,  Rep,  State  Geologiat  Ntfw    York  for 

1883,  p.  sy. 

1883.  Stictopom  multipora.     Hall,  Trans.  Albany  Inetitube,  X,  p.  190 

1881,  p,  IRO). 

1884.  StictojMjra  inultjtx>ra,     ITall,  Eep.  State  Geologist  New  York  for 

ias3,  p.  43. 
Hamilton:  Lodi  Landing^  Seneca  County,  Eigbteeiutiile  Creek,  8 
other  localitiej?in  central  imd  western  New  York;  Thedford,  0 

Cy^stodk-tva  ^  int^nussata  Whiteave^,  See  Stictopora  H  iiitTiiissati 

Cyitodictya  1  invertii  (Hall). 

1883.    Stiot4>p<!rft  invertiB.     Hall,  Trana  Albaoy  Inedtute,  X,  p.  157 

1881,  p.  15). 

18B3.    Stictopora  iuvertis.     Hall,  R^p,  State  Geologist  New  York  foi 

1882,  pL  (28)  XXV,  24-26. 

18S7.    Stictofjora  invertii*.     Hall  and  Simpson,   Pal.  New  York,  VI, 

xxviii,  24-26. 
1890.   Cystodictya  invertia.     Ulrich,  Geol.  Surv,  Illinoii,  VUI,  jj.  492. 
Upjwr  HeklerTierg:  New  York. 

Cystodiotya  Umata  (Hall  and  Simpson), 

1SH7.   StietujHjra  limata,     Hull  and  8im][w<.m,   Pal,   New  York,   VI,  p 
Isi,  14-UL 

1890.  Cyetodk-tya  limata.     ULrich,  Gool.  Surv.  Ilhnoiti,  VIII,  p.  492. 

1891,  StictiiiHjra  llniata.     Hall,  Tenth  Ann.  Rep.  Stat©  trt*oU)giift  New 

the  vtjar  1890,  p.  44;  Forty-fourth  Ann.  Rep.   New  York  St 

p.  74. 
Hamilton :  iJarien  Center,  New  York. 
Obi.    Be<j  ako  Cy etod  if ■  ty a  &a  1 1  ri  gida  ( H  al  I ) . 

Cystodictya  linearU  (Hall). 

188H.    Htirtopora  linearis.     Hall,  Tmna.  Allmiiy  Inatitute,  X,  p.  157 

IHSl,  p.  15). 
1883.   Stictopora  liueariB.     Hall,   Bep.  Slate  tJefilogist  New  York  for 

1882,  pi.  (28)  XXV,  4,  5. 
1 887 .    St  Jct<  ij  Kj  nx  I  inearis.     I  hi  1 1  arj '  I  H  im|j*sou,  Pill.  N  e  w  York,  V I ,  p.  96, 
1,  pL  xxviii,  4, 5.  r^  1 
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odictya  linearis  (Hall) — Continued. 

890.   Cystodictya  linearis.    Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  492. 
886.   Stictopora  rectilatera.     Hall,  Fifth  Ann.  Rep.  State  Geologist  New  York 
for  the  year  1885,  pi.  xxvii,  1. 
Upper  Helderberg:  Onondaga  Valley  and  Le  Roy,  New  York. 

odictya  lineata  Ulrich. 

884.  Cystodictya  lineata.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  VII,  p.  37,  pi. 
ii,  4-4c. 
Keokuk:  Kings  Mountain,  Kentucky. 
odictya  lineata-major  Ulrich. 

890.   Cystodictya  lineata  var.  major.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  495, 
pi.  Ixxvi,  3. 
St  Louis:  Alton,  Illinois. 

odictya  lineata-Bancti-lndovici  Ulrich. 

890.   Cystodictya  lineata  var.  sancti-ludovici,  Ulrich,  Geol.  Surv.  Illinois,  VIII, 
p.  492. 
St  Louis:  St  Louis,  Missouri;  Eddjrville  and  Elizabethtown,  Kentucky. 

odictya  meeld  (Nicholson). 

874.   Ptilodictya  Meeki.    Nicholson,  Geol.  Mag.,  new  ser.,  I,  p.  123,  pi.  vi,  14. 
874.   Ptilodictya  Meeki.    Nicholson,  Pal.  Province  Ontario,  p.  97,  fig.  34. 
898.   Cystodictya  Meeki.     Whiteaves,  Contr.  Canadian  Pal. ,  I,  p.  377. 

Upper  Helderberg:  Port  Colbome,  Ontario. 

Hamilton:  Arkona,  Ontario. 

Obs.    This  may  be  a  synonym  for  Cystodictya  sulcata  (Winchell). 

odictya  nitida  Ulrich. 

890.   Cystodictya  nitida.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.493,  pi.  Ixxvi, 4-4c. 
894.   Cystodictya  nitida.    Keyes,  Missouri  Geol.  Surv.,  V,  p.  17. 
Keokuk:  Bentonsport,  Iowa. 

odictya  ocellata  Ulrich. 

882.   C3rstodictya  occellata.     Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist.,  V,  p.  170, 

pi.  viii,  3,  3a. 
.884.   Cystodictya  ocellata.     Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist.,  VII,  pi. 

ii,  3,  3a. 
.889.   Cystodictya  ocellata.     Miller,  North  American  Geol.  Pal.,  figs.  469,  470 

(p.  299). 
890.   Cystodictya  occellata.     Ulrich,  Geol.  Surv.  IlUnois,  VIII,  fig.  8d  (p.  320). 
ICeokuk:  Near  Somerset,  Kentucky. 

odictya  ovata  (Hall  and  Simpson). 

L887.   Stictopora  ovata.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.   248,  pi. 

Ixiii,  24. 
L890.   Cystodictya  ovata.     Ulrich,  Geol.  Surv.  Illmois,  VIII,  p.  492. 
1891.   Stictopora  ovata.     Hall,  Tenth  Ann.  Rep.  State  Geologist  New  York  for 

the  year  1890,  p.  43;  Forty-fourth  Ann.  Rep.  New  York  State  Mus., 

p.  73. 
Hamilton:  Canandaigua  Lake,  New  York. 

odictya  ovatipora  (Hall). 

L883.   Stictopora  ovatipora.     Hall,  Trans.  Albany  Institute,  X,  p.  156  (abstract, 

1881,  p.  14). 

L883.   Stictopora  ovatipora.     Hall,  Rep.  State  Geologist  New  York  for  the  year 

1882,  pi.  (28)  XXV,  23,  23a. 
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Cystodictya  ovatipora  (Hall) — Continued. 

1886.  Stictopora  ovatipora.    Hall,  Fifth  Ann.  Rep.  State  Geologist  Ni 

for  the  year  1886,  pi.  xxvii,  12-19. 

1887.  Stictopora  ovatipora.     Hall  and  Simpson,  Pal.  New  York,  VI, 

xxvii,  12-19  (not  pi.  xxviii,  23,  23a). 
1890.   Cystodictya  ovatipora.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  492 

1897.  Cystodictya  ovatipora.    Simpson,  Fourteenth  Ann.  Rep.  State  < 

New  York  for  the  year  1894,  pi.  x,  18, 19. 
Not  Stictopora  ovatipora.     Miller,  North  American  Geol.  Pal., 

(p.  324),  =  Stictotrypa  similis  (Hall). 
Hamilton:  Falls  of  the  Ohio. 

Cystodictya  perarcta  (Hall). 

1883.   Stictopora  perarcta.     Hall,  Trans.  Albany  Institute,  X,  p.  157  ( 
1881,  p.  15). 

1886.  Stictopora  perarcta.     Hall,  Fifth  Ann.  Rep.  State  Geologist  N( 

for  the  year  1885,  pi.  xxix,  36,  37. 

1887.  Stictopora  perarcta.     Hall  and  Simpson,  Pal.  New  York,  VI,  j 

xxix,  36,  37. 
1890.   Cystodictya  perarcta.     Ulrich,  Geol.  Siurv.  Illinois,  VIII,  p.  492. 
Upper  Helderbei^:  Onondaga  Valley,  New  York. 

Cystodictya  pnstulosa  Ulrich. 

1890.  Cystodictya  pustulosa.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  495, 

2,2a. 
1894.   Cystodictya  pustulosa.     Keyes,  Missouri  Geol.  Surv.,  V,  p.  17. 

Keokuk:   Kings    Mountain,    Kentucky;     Keokuk,   Iowa;   War 
Nauvoo,  Illinois. 

Cystodictya  recta  (Hall  and  Simpson). 

1887.   Stictopora  recta.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  253, 

1891.  Stictopora  recta.    Hall,  Tenth  Ann.  Rep.  State  Geologist  New  Yoi 

year  1890,  p.  47;  Forty-fourth  Ann.  Rep.  New  York  State  Mus., 
1899.   Stictopora  recta.     Grabau,  Bull.  Buffalo  Soc.  Nat.  Sci.,  VI,  p.  173. 
Hamilton:  West  Hamburg,  New  York. 

Cystodictya  rectilinea  (Hall  and  Simpson). 

1887.   Stictopora  rectalinea.    Hall  and  Simpson,  Pal.  New  York,  VT,  p 
Ixiii,  23. 

1890.  Cystodictya  rectalinea.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  492. 

1891.  Stictopora  rectalinea.     Hall,  Tenth  Ann.  Rep.  State  Geologist  N 

for  the  year  1890,  p.  40;  Forty-fourth  Ann.  Rep.  New  York  8t« 
p.  70. 

1898.  Cystodictya  rectilinea.    Whiteaves,  Contr.  Canadian  PaL,  I,  p.  37  i 
Hamilton:  West  Williams,  Ontario. 

Cystodictya  rigida  (Hall). 

1883.   Stictopora  rigida.      Hall,  Trans.  Albany  Institute,  X,  p.   156  ( 

1881,  p.  14). 
1883.   Stictopora  rigida.     Hall,  Rep.  State  Greologist  New  York  for  the  y 

pi.  (28)  XXV,  15, 16. 
1887.   Stictopora  rigida.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  91,  j: 

15, 16. 
1890.   Cystodictya  rigida.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  492. 
Upper  Helderbei^:  Near  Le  Roy,  New  York. 
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dictya  semistriata  (Hall). 

•83.   Stictopora semistriata.     Hall,  Trans.  Albany  Institute,  X,  p  156  (abstract, 

1881,  p.  14). 

S3.   Stictopora  semistriata.     Hall,  Rep.  State  Geologist  New  York  fo   the  yea: 

1882,  pi.  (28)  XXV,  17-20. 

187.   Stictopora  semistriata.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  95,  pi 

xxviii,  17-20. 
190.   Cystodictya  semistriata.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  492. 
Upper  Helderberg:  Near  Le  Roy,  New  York. 

dictya  simnlans  Ulrich. 

SS.   Cystodictya  simulans.     Ulrich,  Bull.  Denisou  Univ.,  IV,  p.  81,  pi.  xiii,  10. 

Keokuk:  Warsaw,  Illinois;  Keokuk,  Iowa. 

Waverly:  Moots  Run,  Ohio. 

dictya  sinnosa  (Hall). 

83.  Stictopora  sinuosa.     Hall,  Trans.  Albany  Institute,  X,  p.  190  (abstract, 

1881,  p.  190). 

84.  Stictopora  sinuosa.     Hall,  Rep.  State  Geologist  New  York  for  the  year 

1883,  p.  42. 

87.   Stictopora  sinuosa.      Hall  and  Simpson,  Pal.  New  York,  VI,  p.  247,  pi. 
Ixi,  17. 

90.  Cystodictya  sinuosa.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  492. 

91.  Stictopora  sinuosa.     Hall,  Tenth  Ann.  Rep.  State  Geologist  New  York  for 

the  year  1890,  p.  42;    Forty-fourth  Ann.  Rep.  New  York  State  Mus., 

p.  72. 
97.   Stictocella  sinuosa.     Simpson,  Fourteenth  Aim.  Rep.  State  Geologist  New 

York  for  the  year  1894,  p.  532. 
99.   Stictopora  sinuosa.     Grabau,  Bull.  Buffalo  Soc.  Nat.  Sci.,  VI,  p.  173,  fig.  68. 
Hamilton:  South  of  Auburn  and  Eighteen-Mile  Creek,  New  York. 

dictya  snbrigida  (Hall). 

83.  Stictopora  subrigida.     Hall,  Trans.  Albany  Institute,  X,  p.  190  (abstract, 

1881,  p.  190). 

84.  Stictopora  subrigida.     Hall,  Rep.  State  Geologist  New  York  for  the  year 

1883,  p.  43. 
87.   Stictoix)ra  subrigida.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  251,  pi. 
lx,21. 

90.  Cystodictya  subrigida.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  492. 

91.  Stictopora  subrigida.     Hall,  Tenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1890,  p.  45;  Forty-fourth  Ann.  Rep.  New  York  State  Mus., 

p.  75. 
84.   Stictopora  crenulata.     Hall,  Rep.  State  Geologist  New  York  for  the  year 

1883,  p.  44. 
87.   Stictopora  crenulata.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  252,  pi. 

Ix,  22. 

90.  Cystodictya  crenulata.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  492. 

91.  Stictopora  crenulata.     Hall,  Tenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1890,  p.  45;  Forty-fourth  Ann.  Rep.  New  York  State  Mus., 

p.  75. 
Hamilton:  Near  Middleburg  and  near  Alden  Station,  New  York. 
Obe.     Cystodictya  limata  (Hall  and  Simpson)  may  be  a  synonym  of  this 

species. 

Bull.  173 15 
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Cystodictya  sulcata  (Winchell). 

1866.   Stictopora  sulcata.    Winchell,  Rep.  Lower  Penin.  Michigan,  p.  92. 
1890.   Cystodictya  sulcata.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  492. 

Hamilton:  Petoskey,  Michigan. 

Obs.     Compare  Cystodictya  meeki  (Nicholson)  with  this  species. 

Cystodictya  trilineata  (Hall  and  Simpson). 

1887.   Stictopora  trilineata.     Hall  and  Simpson,  Pal.  New  York,  VI,  ji 

Ixi,  26,  27. 
1890.   Cystodictya  trilineata.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  492. 
Hamilton:  Moscow  and  near  Canandaigua  Lake,  New  York. 

Cystodictya  tnmnlosa  (Hall  and  Simpson). 

1887.   Stictopora  tumulosa.     Hall  and  Simpson,  Pal.  New  York,  VI,  p. 
Ixi,  18-22. 

1890.  Cystodictya  tumulosa.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  492 

1891.  Stictopora  tumulosa.     Hall,  Tenth  Ann.  Rep.  State  Geologist  N< 

for  the  year  1890,  p.  41;  Forty-fourth  Ann.  Rep.  "New  York  Sta 
p.  71. 
Hamilton:  Moscow,  and  south  of  Le  Roy,  New  York. 

Cystodictya  yermicula  (Hall). 

1886.  Stictopora  vermicula.     Hall,  Fifth  Ann.  Rep.  State  Geologist  N< 

for  the  year  1885,  pi.  xxvii,  2-4. 

1887.  Stictopora  vermicula.     Hall  and  Simpson,  Pal.  New  York,  VI,  j 

xxvii,  2-4. 
1890.   Cystodictya  vermicula.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  491 
Hamilton:  Falls  of  the  Ohio. 

Cystodictya  zigzag  Ulrich. 

1888.  Cystodictya  zigzag.    Ulrich,  Bull.  Denison  Univ.,  IV.,  p.  81,  pi.  xiii 
Keokuk:  Keokuk,  Iowa. 

Waverly  (Cuyahoga  shale) :  Richfield,  Ohio. 

CYSTOPOEA  Hall.     Genotype:  Cystopoi-a  geniculata  Hall. 

1883.   Cystopora.  Hall,  Trans.  Albany  Institute,  X,  p.  161   (abstr» 

p.  19). 

1887.   Cystopora.  Hall  and  Simpson,  Pal.  New  York,  VI,  p.  xxv. 

1889.  Cystopora.  Miller,  North  American  Geol.  Pal.,  p.  300. 

1897.   Cystopora.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  N< 
for  the  year  1894,  p.  598. 

Cystopora  genicnlata  Hall. 

1883.   Cystopora  geniculata.     Hall,  Trans.  Albany  Institute,  X,  p.  161  (j 

1881,  p.  20). 
1887.   Cystopora  geniculata.     Hall  and  Simpson,  Pal.  New  York,  VI,  p. 

Ixvi,  7-10. 
1897.   Cystopora  geniculata.     Simpson,  Fourteenth  Ann.  Rep.  State  C 
New  York  for  the  year  1894,  pi.  xxv,  3-5. 
Hamilton:  Falls  of  the  Ohio. 

DEKAYELLA  Ulrich.     Genotype:  Dekayella  obscura  Ulrich. 
1882.   Dekayella.   Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  p.  155;  il 
1883,  p.  90. 

1889.  Dekayella.     Miller,  North  American  Geol.  Pal,  p.  184. 

1890.  Dekayella.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  372. 
1893.   Dekayella.     Ulrich,  Geol.  Minnesota,  III,  p.  269. 

1896.   Dekayella.     Ulrich,  ZittePs  Textb.  Pal.  (Engl,  ed.),  p.  273. 
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AYELLA  Ulrich— Continued. 

897.  Dekayella.     Simpson,  Fourteenth  Ann.  Rep.  State  (ieologist  New  York 
for  the  year  1894,  p.  589. 

lyella  obscura  Ulrich. 

883.   Dekayella  obecura.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  VI,  p.  89, 
pi.  i,  4-46. 

896.  Dekayella  obscura.     Ulrich,  Zittel'a  Textb.  Pal.  (Engl,  ed.),  fig.  454  (p. 

274). 

897.  Dekayella  obscura.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 

York  for  the  year  1894,  figs.  180-182  (p.  589). 
Cincinnati  (Utica):  Cincinnati,  Ohio,  and  vicinity. 

kjella  prcBnimtia  Ulrich. 

893.   Dekayella  prsenuntia.     Ulrich,  Geol.  Minnesota,  III,  p.  270,  pi.  xxiii, 

32-47. 
897.   Dekayella  prsenuntia.     Simpson,  Fourteentli  Ann.  Rep.  State  Geologist 

New  York  for  the  year  1894,  figs.  177-179  (p.  589). 
Trenton  (Black  River) :  Minneapolis,  St.  Paul,  and  Goodhue  and  Fillmore 

counties,  Minnesota. 

yella  prcBnimtia-echinata  Ulrich. 

893.   Dekayella  prsenuntia  var.  echinata.     Ulrich,  Geol.  Minnesota,  III,  p.  271, 
pi.  xxiii,  32-38. 
Trenton  (Black  River):  Fountain,  Minneaix)li8  and  St.  Paul,  Minnesota. 

.yella  prcBnimtia-miiltipora  Ulrich. 

893.   Dekayella  prsenuntia  var.  multipora.     Ulrich,  Geol.  Minnesota,  III,  p.  272, 
pi.  xxiii,  44-47. 

Trenton  (Black  River) :  Minneax>olis,  St.  Paul,  and  Goodhue  and  Fillmore 

.    counties,  Minnesota, 

yella  prcBnimtia-nflByigera  Ulrich. 

893.   Dekayella  prsenuntia  var.  nsevigera.     Ulrich,  Geol.  Minnesota,  III,  p.  271. 
Trenton  (Black  River):  Fillmore  County,  Minnesota. 

yella  prcBnimtia-Biiiiplex  Ulrich. 

893.   Dekayella  prsenuntia  var.  simplex.     Ulrich,  Geol.  Minnesota,  III,  p.  271, 

pi.  xxiii,  39-42. 
Trenton    (Stones  River  and  Black   Ri/er):   Minneapolis  and  St.  Paul, 

Minnesota. 

yella  trentonensis  (Ulrich). 

883.   Dekayia  trentonensis.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  p.  151, 

pi.  vi,  6, 6a. 
893.   Dekayia  trentonensis.     Ulrich,  Geol.  Minnesota,  III,  p.  274. 

Trenton:  Burgin  and  Frankfort,  Kentucky;  St.  Paul  and  Cannon  Falls, 

Minnesota. 

yella  nlrichi  (Nicholson). 

874.  Chsetetes   Fletcheri    (not  of  Milne-Edwards  and    Haime).     Nicholson, 

Quar.  Jour.  Geol.  Soc.  London,  XXX,  p.  504,  pi.  xxix,  6, 6a. 

875.  Chsetetes  Fletcheri  (not  of  Milne-Edwards  and  Haime).     Nicholson,  Pal. 

Ohio,  II,  p.  197,  pi.  xxi,  7, 7a. 

876.  Chsetetes  Fletcheri  (not  of  Milne-Edwards  and  Haime).     Nicholson,  Ann. 

Mag.  Nat.  Hist.,  ser.  4,  XVIII,  p.  90,  pi.  v,  14. 
881.   Chsetetes  Fletscheri    (not  of  Milne-Edwards  and  Haime).     Quenstedt, 
Roehren-  und  Stemkorallen.  p.  83,  pi.  cxlvi,  27. 
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Dekayella  ulrichi  (Nicholson) — Continued. 

1881.   Monticulipora  (Heterotrypa)  Ulrichii.     Nicholson,  Genus  Montic 

p.  131,  fig.  22. 
1883.   Monticulipora  ulrichii.     (Van  Cleve)   Hall,  Twelfth  Ann.  Rep. 

Geol.  Nat.  Hist.,  p.  249,  pi.  xi,  10. 

1883.  Dekayella  ulrichi.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist,  VI,  pp. 
1888.   Monticulipora  ulrichii.    James  and  James,  Jour.  CincinnaH  Soc.  Na 

X,p.l79. 
1894.   Monticulipora  ulrichii.     J.  F.  James,  Jour.  Cincinnati  Soc.  Nat,  Hisl 
p.  201. 
Cincinnati  (Utica):  Cincinnati,  Ohio,  and  vicinity. 

Dekayella  nlrichi-robnsta  Foord. 

1884.  Dekayella  robusta.     Foord,  Ann.  Mag.  Nat.  Hist.,  ser.  5,  XIII,  p. 

xii,  2-2d. 
1884.   Monticulipora  ohioensis.     James,  Jour.  Cincinnati  Soc.  Nat.  Histj 

137,  pi.  vii,  1,  la. 
1888.    Monticulipora  ohioensis.     James  and  James,  Jour.  Cincinnati  S< 

Hist.,  X,  p.  183. 
1894.    Monticulipora  ohioensis.     J.  F.  James,  Jour.  Cincinnati  Soc.  Na 

XVI,  p.  207. 
Cincinnati  (Utica):  Cincinnati, Ohio, and  vicinity. 

DEKAYIA  Milne-Edwards  and   Haime.     Genotyoe:   Dekayia 
Milne-Edwards  and  Haime. 

1851.  Dekayia.  Milne- Ed  wards  and  Haime,  Pol.  Foes.  Terr.  Pal.,  p.  27^ 

1860.  Dekayia.  Milne-Edwards,  Hist.  Nat.  des  Coral  1.,  Ill,  p.  283. 

1879.  Dekayia.  Nicholson,  Pal.  Tabulate  Corals,  p.  291. 

1881.  Dekayia.  Nicholson,  Genus  Monticulipora,  p.  98. 

1882.  Dekayia.  Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  p.  155;  ih 

1883,  p.  148. 
1886.  Dekayia.     Waagen  and  Wentzel,  Pal.  Indica,  Ser.  XUI,  p.  874. 

1888.  Dekayia.    James  and  James,  Jour.  Cincinnati  Soc.  Nat.  Hist,  Xl 

1889.  Dekayia.     Miller,  North  American  Geol.  Pal.,  p.  184. 

1890.  Dekayia.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  pp.  371,  415. 
1893.  Dekayia.     Ulrich,  Geol.  Minnesota,  III,  p.  274. 

1896.  Dekayia.     Ulrich,  Zittel's  Textb.  Pal.  (Engl,  ed.),  p.  273. 

1896.  Dekayia.    J.  F.  James,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  XVI II,  p 

1897.  Dekayia.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  Y 

the  year  1894,  p.  578. 

Dekayia  appressa  Ulrich. 

1883.  Dekayia  appressa.     Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist.,  VII, 

pi.  vi,  7-76. 
Cincinnati  (Lorraine):  Cincinnati,  Ohio,  and  vicinity. 

Dekayia  aspera  Milne-Edwards  and  Haime. 

1851.   Dekayia  aspera.    Milne-Edwards  and  Haime,  Pol.  Foss.  Terr.  Pal. 

pi.  xvi,  2,  2a. 
1860.   Dekayia  aspera.     Milne-Edwards,  Hist.  Nat.  des  Corall.,  Ill,  p.  2) 
1883.   Dekayia  aspera.     Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist.,  VI, 

pi.  vi,  5. 
1888.   Monticulipora  (Dekayia)  aspera.    James  and  James,   Jour.  Cii 

Soc.  Nat.  Hist.,  XI,  p.  28. 
1896.   Monticulipora  (Dekayia)  aspera.     J.  F.  James,  Jour.  Cincinnati  S« 

Hist.,  XVIII,  p.  116. 
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jria  aspera  Milne-Edwards  and  Haime — Continued. 

J96.    Dekayia  aspera.     Ulrich,  ZittePs  Textb.  Pal.  (Eng.  ed.),  fi^.  4.=j5  (p.  274)/ 

\74.   Chaetetes  attritus.     Nicholson,  Quar.   Jour.  Geol.   iSoc.  I/jrultin,  XXX, 

p.  603,  pi.  xxix,  4,  4a. 
J75.   Chaetetes  attritus.     Nicholson,  Pal.  Ohio,  II,  p.  194,  pi.  xxi,  L 
^76.    Dekayia  attrita.     Nicholson,  Ann.  Mag.  Nat.  Hist,  ser.4,  XVflT,  |i.  93, 

pi.  V,  12,  12a. 
\79.   Dekayia  attrita.     Nicholson,  Pal.  Tabulate  Corals,  p.  298,  pi.  xv,  l-lr. 
Cincinnati  (Lorraine):  Cincinnati,  Ohio,  and  vicinity. 

-via  attrita  Nicholson.     See  Dekayia  aspera  Milne-Edwardn  and 
.ime. 

Sria?  devonica  Ulrich. 

$90.   Dekayia  devonica.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  41  fi^  jiK  xK%  h-^vt 
$97.    Dekayia  devonica.     Simpson,  Fourteenth  Ann.  Rep.  Stat*^  (fW>logxst  New 
York,  for  the  year  1894,  figs.  141-144  (p.  578). 
Hamilton:  Falls  of  the  Ohio;  Eighteen-Mile  Creek,  New  York. 

7ia  macnlata  James. 

$81.   Dekayia  maculata.     James,  Paleontologist,  No.  5,  p.  37. 
$96.    Monticulipora  (Dekayia)  maculata.     J.  F.  James,  Jour.  C'inrinimti  S<»t*, 
Nat.  Hist,  XVIII,  p.  116,  fig.  11. 
Cincinnati  (Utica) :  Loveland  and  Cincinnati,  Ohio,  and  vicinitA . 
7ia  multispinosa  Ulrich. 

$83.    Dekayia  multispinosa.     Ulrich,  Jour.  Cincinnati  So<\  Nat.  Mmt.,  VI,  p, 
154,  pi.  vi,  8,  8a. 
Cincinnati  (Lorraine):  Cincinnati,  Ohio,  and  vicinity. 

via  paupera  Ulrich.     See  Heterotrypa  paupem  (Ulrieh), 

j^ia  pelliculata  Ulrich. 

583.   Dekayia  pelliculata.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hi^L,  VI,  p.  150, 

pi.  vi,  9,  9a. 
$96.    Monticulipora  (Dekayia)  pelliculata.     J.  F.  James,  Jour.  C*iin  iiumii  Soi*. 
Nat.  Hist.,  XVIII,^.  117. 
Cincinnati  (Lorraine):  Cincinnati,  Ohio,  and  vicinity. 

yia  trentonensis  Ulrich.     See  Dekayella  trentonensis  {Ulricl^), 
Iricopora  De  Koninck.     See  Ptilopora  McCoy. 

[ESOPOEA  Hall.     Genotype:  Dianiesopora  dichotoniu  ILill. 

;52.   Diamesopora.     Hall,  Pal.  New  York,  II,  p.  158.     (Not  defiiu  =1.  \ 

187.   Diamesopora.     Hall  and  Simpson,  Pal.  New  York,  VI,  pp.  x\\  19. 

189.    Diamesopora.     Miller,  North  American  Geol.  Pal.,  p.  3(X). 

197.    Diamesox>ora.     Simpson,    Fourteenth   Ann.    Rep.    State    (fe<t|f»^Fi*it    Si^w 

York,  for  the  year  1894,  p.  566. 
Not  Diamesopora  (=  Cceloclema).     Ulrich,  Geol.  Sun\    I11inoi^,    VI H, 

1890,  pp.  380,  467;  Geol.  Minnesota,  III,  1893,  p.  330;  Zitfvi's  Ttxrh. 

Pal.  (Engl,  ed.),  1896,  p.  268. 

lesopora  camerata  Hall  and  Simpson.     See  Chilotrypa  caiiienkta 

all). 

lesopora  communis  Ulrich.    See  Cceloclema  conccntricuin  (prtLnios). 

lesopora  constricta  Hall  and  Simpson.     See  Chilotrypa  couE^tricta 

all). 
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Diamesopora  dichotoma  Hall. 

1852.   Diamesopora  dichotoma.     Hall,  Pal.  New  York,  II,  p.  158,  pi.  xl  i 
Niagara:  Lockport,  New  York. 

Diamesopora  dispersa  Hall.     See  Chilotrypa  dispersa  (Hall). 

Diamesopora  infrequens  (Hall). 

1876.  Trematopora  infrequens.  Hall,  Twenty-eighth  Ann.  Rep.  New  Yoi 
Mu8.  (documentary  edition),  pi.  x,  13,  14  (in  error  for  3,  4) 
(Museum  edition,  1879),  p.  Ill,  pi.  x,  3  (in  part),  4. 

1882.  Trematopora  infrequens.     Hall,  Eleventh  Ann.  Rep.  Indiana  Geo 

Hist.,  p.  232,  pi.  ix,  3  (in  part),  4. 

1883.  Ckeloclema  infrequens.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist, VI, 
1890.   Diamesopora  infrequens.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  4S'i 

Niagara:  Waldron,  Indiana. 

Diamesopora  osculnm  (Hall). 

1876.  Trematopora  osculum.     Hall,  Twenty-eighth  Ann.  Rep.  New  Yor 

Mus.   (documentary  edition),  pi.  x,  3-12   (3  and  4  in   error); 
(Museum  edition,  1879),  p.  110,  pi.  x,  5-8,  11-14. 

1882.  Trematopora  osculum.     Hall,   Eleventh  Ann.  Rep.  Indiana  Geo 

Hist.,  p.  231,  pi.  ix,  5-8,  11-14. 

1883.  Coeloclema  osculum.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  VI, 
1890.    Diamesopora  osculum.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  467. 

Niagara:  Waldron,  Indiana. 

Diamesopora  oweni  Ulrich.     See  Cceloclema  oweni  (James). 

Diamesopora  snbimbricata  (Hall). 

1879.   Trematopora  subimbricata.     Hall,  Twenty-eighth  Ann.  Rep.  Ne¥ 

State  Mus.  (Museum  edition),  pi.  x,  9,  10. 
1883.   Trematopora  subimbricata.      Hall,  Trans.   Albany   Institute,   X, 

(abstract,  1879,  p.  4). 
1882.   Trematopora  subimbricata.      Hall,   Eleventh  Ann.   Rep.  Indians 

Nat.  Hist.,  p.  234,  pi.  ix,  9,  10. 
1882.    Coeloclema  imbricata.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  VI, 
1890.   Diamesopora  subimbricata.    Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  4 
Niagara:  Waldron,  Indiana. 

Diamesopora  trentonensis  Ulrich.    See  Coeloclema  trentonensis  (Ul 

Diamesopora  ?  tnbulosjEt  (Hall). 

1852.   Trematopora  tubulosa.     Hall,  Pal.  New  York,  II,  p.  151,  pi.  xl  A, 
1866.    Diamesopora  tubulosa.    Rominger,  Proc.  Acad.  Nat.  Sci.  Philadelphia 
1890.    Diamesopora  tubulosa.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  467. 
Clinton:  Wayne  County,  New  York. 

Diamesopora  varia  Ulrich.     See  Chilotrypa  v^aria  (Hall). 
Diamesopora  vaupeli  Ulrich.     See  Coeloclema  alternatum  (Jamei 

DIAinJLITES  Eichwald. 

1829.   Dianulites.     Eichwald,  Zool.  Spec.,  I,  p.  180. 
1860.    Dianulites.     Eichwald,  Lethaea  Rossica,  I,  p.  487. 

1877.  Dianulites.     Dybowski,  Die   Chtetetiden  der   Ostbaltischen 


1881. 
1886. 
1897. 


Dianulites. 
Dianulites. 

p.  14. 
Dianulites. 
Dianulit/ea. 
Dianulites. 


Silur 


Nicholson,  Genus  Monticulipora,  pp.  20,  155. 
Waagen  and  Wentzel,  Pal.  Indica,  Ser.  XIII,  p.  874. 
Simpson,  Fourteenth  Ann.  Rep.   State  Greologist  Ne^ 


for  the  year  1894,  p.  587. 
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VXTLITES  Eichwald— Continued. 

Obs.  This  genus  as  defined  by  Eichwald  is  wholly  unintelligible  and  was, 
until  1877  when  Dybowski  resurrected  and  redefined  it,  not  recognized 
by  paleontologists.  Dybowski  has  not  helped  the  matter  by  his  effort, 
for  his  arrangement  of  the  species  is  quite  arbitrary,  no  two  forms  per- 
haps being  strictly  congeneric. 

fcoporella  Vine.     See  Berenieea  Lamouroux. 

(TOPORIHA  Ulrich.     Genotype:  Diastoporina  flabellata  Ulrich. 
B90.   Diastoporina.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  XII,  p.  177. 
B92.   Diastoporina.     Miller,  North  American  Geol.  Pal.,  First  Appendix,  p.  684. 
893.   Diastoporina.     Ulrich,  Geol.  Minnesota,  III,  p.  121. 
B97.   Diastoporina.     Simpson,  Fourteenth  Ann.  Rep.  State  Greologist  New  York 
for  the  year  1894,  p.  595. 

^porina  flabellata  Ulrich. 

890.   Diastoporina  flabellata.     Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist,  XII, 

p.  178,  fig.  5. 
893.   Diastoporina  flabellata.     Ulrich,  Geol.  Minnesota,  III,  p.  122,  pi.  ii,  2,  3. 
897.   Diastoporina  flabellata.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 

New  York  for  the  year  1894,  figs.  199,  200  (p.  595). 
Trenton:  Cannon  Falls  and  St.  Paul,  Minnesota. 

lOTBYPA  Ulrich.     Genotype:  Dichotrypa  foliata  Ulrich. 
890.   Dichotrypa.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  pp.  386,  498. 

889.  Dichotrypa.     (Ulrich,  in  press)  Miller,  North  American  Greol.  Pal.,p.300. 

otrypa  elegans  Ulrich. 

890.  Dichotrypa  cleans.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  500,  pi.  Ixxvi, 

8-8d. 
St.  Louis:  Elizabeth  town,  Kentucky;  Jersey  and  Monroe  counties,  Illinois. 
Obs.  See  Dichotrypa  grandis  Ulrich  for  a  probable  synonym. 

Dtrypa  expatiata  Ulrich. 

890.   Dichotrypa  expatiata.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  501. 
St  Louis:  Alton,  Illinois. 

Dtrypa  flabellnm  (Rominger). 

866.   Fistulipora    flabellum.     Rominger,  Proc.  Acad.  Nat.  Sci.  Philadelphia, 

p.  122. 
890.   Dichotrypa   flabellum.     Ulrich,  Geol.  Surv.   Illinois,  VIII,  p.  501,  pi. 
Ixxvii,  1-16. 
Warsaw:  Spergen  Hill,  Indiana. 
St.  Louis:   Elizabethtown  and  Eddyville,   Kentucky;  Clarksville,   Ten- 


Dtrypa  foliata  Ulrich. 

890.   Dichotrypa  foliata.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  499,  pi.  xlii,  2-2g. 
Hamilton:  Buffalo,  Iowa. 

otrypa  grandis  Ulrich. 

890.   Dichotrypa  grandis.    Ulrich,  Geol.  Surv.  Illinois, VIII,  p.  498,  pi.  xlii,  1-1^. 

Niagara  (?) :  Will  County,  near  Wilmington,  Illinois  (?). 

Obs.  This  form  is  probably  from  the  St.  Louis  group  of  Illinois  and  may 
be  the  same  as  Dichotrypa  elegans  Ulrich. 

otrypa  intermedia  Ulrich. 

890.   Dichotrypa  intermedia.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  500,  pi. 
Ixxvi,  9-9c. 
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Dichotrypa  intermedia  .Ulrich — Continued. 

1894.   Dichotrypa  intermedia.     Keyes,  Missouri  Geol.  Surv.,  V,  p.  18. 
St.  Louis:  Alton  and  Columbia^  Illinois;  St.  Louis,  Missouri. 

Dichotrypa  lyroides  Ulrich. 

1890.    Dichotrypa  lyroides.     Ulrich,  Geol.  Surv.  lUinoifl,  VIII,  p.  502,  pi 
2-26. 
St.  Louis:  Southern  Kentucky. 

DICEAHOPOEA  Ulrich.     Genotype:  Ptilodictya  internodia  Mil 
Dyer. 

Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  pp.  15; 
Miller,  North  American  Geol.  Pal.,  p.  300. 
Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  389. 
Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  N< 


1882. 
1889. 
1890. 
1897. 


1889. 


1895. 


Dicranopora. 
Dicranopora. 
Dicranopora. 
Dicranopora. 
for  the  year  1894,  p.  545. 

Dicranopora  emacerata  (Nicholson). 

1875.   Ptilodictya  emacerata.     Nicholson,  Ann.  Mag.  Nat.  Hist.,  ser.  4, 

179,  pi.  xiv,  3-36. 
1875.    Ptilodictya  emacerata.     Nicholson,  Pal.  Ohio,  II,  p.  261,  pi.  xxv, 
Dicranopora  emacerata.     Ulrich,  Contr.  Micro-Pal.  Cambro-Sil., 

p.  40. 
Dicranopora  emacerata.     Whiteaves,  Pal.  Foss.,  Ill,  p.  118. 
Cincinnati   (Lorraine  and  Richmond):  Cincinnati,  Ohio,  and 
Stony  Mountain,  Manitoba. 

Dicranopora  fragilis  (Billings). 

1866.   Rilodictya  fragilis.     Billings,  Catal.  Sil.  Foss.  Anticosti,  p.  9. 

1882.  Stictopora  fragilis.  Whitfield,  Geol.  Surv.  Wisconsm,  IV,  p.  253,  p 
1889.  Dicranopora  fragilis.  Ulrich,  Contr.  Micro-Pal.  Cambro-Sil.,  Part 
1895.   Dicranopora  fragilis.     Whiteaves,  Pal.  Foss.,  Ill,  p.  118. 

Anticosti:  Anticosti  Island. 

Cincinnati  (Richmond):  Iron  Ridge,  Wisconsin;  Stony  Mountaii 
toba. 

Dicranopora  granulosa  (Hall  and  Simpson). 

1883.  Kscharopora  (Ptilodictya)  lirata  (in    part).    Hall,  Rep.  State    C 

New  York  for  the  year  1882,  pi.  xvii,  5, 6. 
1887.   Rhinidictya  ?  granulosa.     Hall  and  Simpson,  Pal.  New  York,  V 

pi.  xvii,  5, 6,  pi.  xxiii  A,  18, 19. 
1897.   Rhinidictya  granulosa.     Simpson,  Fourteenth  Ann.  Rep.  State  C 

New  York  for  the  year  1894,  pi.  x,  3-^. 
Lower  Helderberg:  Clarksville,  New  York. 

Dicranopora  internodia  (Miller  and  Dyer). 

1878.   Rilodictya  internodia.     Miller  and  Dyer,  Contr.  to  Pal.,  No.  2,  p. 

7,7fl. 
1882.   Dicranoi)ora  internodia.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hi.s 

166,  pi.  vii,  9, 9a. 
1889.   Dicranopora  internodia.     Miller,  North  American  Geol.  Pal.,  fig 
300). 
Cincinnati  (Lorraine):  Cincinnati,  Ohio,  and  vicinity. 
Obs.   See  also  Helopora  ?  ?  meeki  James. 

Dicranopora  lata  Ulrich.     See  Rhinidictya  lata  (Ulrich).  • 
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inopora  nitidnla  (Billings). 

S66.   Ptilodictya  nitidula.     Billings,  Catal.  Sil.  Foes.  Anticosti,  p.  9. 

889.  Dicranopora  nitidula.    Miller,  North  American  Geol.  Pal.,  p.  300. 
Cincinnati  (Richmond):  An ticoeti  Island. 

'anopora  parva  Ami.     Not  recognizable. 
892.   Dicranopora  parva.  Ami,  Canadian  Record  of  Science,  V,  p.  99. 
Trenton:  Gannon's  Beach,  Quebec. 

anopora    trentonensis    Ulrich.      See    Rhinidictya    trentonensis 

ririch). 

P'mopora  Ulrich.     See  Fistulipora  McCoy. 

[lOCLEMA  Ulrich.    Genotype:  Diploclema  trentonense  Ulrich. 

890.  Diploclema.    Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  368. 

889.  Diploclema.     (Ulrich,  in  press),  Miller,  North  American  Geol.  Pal.,  p.  300. 
896.   Diploclema.     Ulrich,  ZittePs  Textb.  Pal.  (Engl.  ed. ),  p.  262. 

oclema  sparsiun  (Hall). 

852.  Trematopora  sparsa.     Hall,  Pal.  New  York,  II,  p.  155,  pi.  xl  A,  12a-d. 

890.  Diploclema  sparsum.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  369,  pi.  liii,  10. 
Niagara:  Lockport,  New  York. 

oclema  trentonense  Ulrich. 

890.   Diploclema  trentonense.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  369,  pi. 
liii,  9-9c. 
Trenton:  Trenton  Falls,  New  York. 

opora  Young  and  Young.     See  Diploporaria. 

[lOPOEABIA.^    Genotype:    Glauconome    (Diplopora)     raarginalis 

Dung  and  Young. 

875.   Diplopora.     Young  and  Young,  Proc.  Nat.  Hist.  Soc.  Glasgow,  II,  p.  326. 

Miller,  North  American  Geol.  Pal.,  p.  300. 

Ulrich,  Geol.  Surv.  Illinois,  VIII,  pp.  398, 636. 

Whidbome,  Devon.  Fauna  England,  (Pal.  Soc.  Publ.),II,  pt. 


889. 
890. 


Diplopora. 
Diplopora. 
Diplopora. 
4,  p.  182. 
Diplopora. 
Diplopora. 


Ulrich,  Zittel's  Textb.  Pal.  (Engl.  ed. ),  p.  283. 
897.   Diplopora.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York  for 

the  year  1894,  p.  525. 
886.   Nov.  gen.     Ulrich,  Contr.  American  Pal. ,  I,  p.  5. 

oporaria  bifarcata  (Ulrich). 

.890.   Diplopora  bifurcata.    Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  637,  pi.  Ixii,  12, 

12a. 
894.   Diplopora  bifurcata.     Keyes,  Missouri  Geol.  Sur^^,  V,  p.  33. 
^897.  Diplopora  bifurcata.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 

York  for  the  year  1894,  figs.  76,  77  (p.  526). 
Chester:  Chester,  Illinois. 

oporaria  biserialis  (Ulrich). 

1890.   Diplopora  biserialis.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  637,  pi.  Ixii, 
11-llc. 
Lower  Coal  Measures:  Seville,  Illinois. 

LOTBYPA  Nicholson.    Genotype :  Favosites  petropolitanus  Pander. 
L879.   Diplotrypa.    Nicholson,  Pal.  Tabulate  Corals,  p.  292. 
1881.   Diplotrypa.    Nicholson,  Genus  Monticulipora,  pp.  101,  155. 

>pofled  for  Diplopora,  preoccupied  by  Schafhfiutl  (see  Neues  Jahrbuch  for  Mineralogie,  1866,  p. 
We  have  been  unable  to  refer  to  SchafhAutl's  work,  Lethsea  geogno6tica  von  SQdbayern,^ 


Ig.  1863. 
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DIPLOTEYPA  Nicholson— Continued. 

1882.  Diplotrypa.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist,  V.,  p.  153. 

1883.  Diplotrypa.     Foord,  Contr.  Micro-Pal.  Cambro-Sil.,  p.  13. 

1889.  Diplotrypa.     Miller,  North  American  Geol.  Pal.,  p.  187. 

1890.  Diplotrypa.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  pp.  378,  457. 

1893.  Diplotrypa.     Ulrich,  Geol.  Minnesota,  III,  p.  285. 

1896.   Diplotrypa.     Ulrich,  ZittePs  Textb.  Pal.  (Engl,  ed.),  p.  275;  a 

Ulrich)  p.  104  (in  part). 
1877.  Callopora  (not  Hall).    Dybowski,  Die  Chsetetiden  d.  Ostb.  Silu; 

p.  106. 

Diplotrypa  ?  dnbia    Ulrich. 

1890.   Diplotrypa  ?  dubia.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  459,  p 
3-36. 

1894.  Monticulipora  dubia.     J.  F.  James,  Jour.   Cincinnati  Soc.  Na 

XVI,  p.  182. 
Cincinnati  (Richmond):  Wilmington,  Illinois. 

Diplotrypa  infida  Ulrich.     See  Mesotrypa  infida  (Ulrich). 

Diplotrypa  limitaris  Ulrich. 

1893.   Diplotrypa  limitaris.    Ulrich,  Geol.  Minnesota,  III,  p.  286,  ^g.  1 
Trenton:  Goodhue  County,  Minnesota. 

Diplotrypa  milleri  Ulrich.     See  Mesotrypa  milleri  (Ulrich). 

Diplotrypa  neglecta  Ulrich. 

1893.   Diplotrypa  neglecta.     Ulrich,  Geol.  Minnesota,  III,  p.  287,  fig.  If 
Trenton:  Hader,  Minnesota. 

Diplotiypa  patella  Ulrich.     See  Mesotrypa  patella  (Ulrich). 
Diplotrypa  Quebecensis  Ami.    See  Mesotrypa  quebecensis  (An 
Diplotrypa  regularis  Foord.     See  Mesotrypa  regularis  (Foord) 

Diplotrypa  westoni  Ulrich. 

1889.   Diplotrypa  Westoni.    Ulrich,  Contr.  Micro-Pal.  Cambro-Sil.,   Pa 
30,  pi.  viii,  4-46. 

1896.  Diplotrypa  Westoni.     Ulrich,  Zittel's  Textb.  Pal.  (Engl,  ed.),  fig 

274). 

1897.  Diplotrypa  Westoni.     Whiteaves,  Pal.  Fobs.,  Ill,  part  III,  p.  163. 
Trenton:  Big  Island,  Lake  Winnipeg,  Manitoba. 

DISCOTBTPA  Ulrich.     Genotype:  Chaetetes  elegans  Ulrich. 

1882.  Discotrypa.     Uh-ich,  Jour.  Cincinnati  Soc.  Nat.  Hist,  V,  p.  155. 

1889.  Discotrypa.     Miller,  North  American  Geol.  Pal.,  p.  300. 

1890.  Discotrypa.     Ulrich,  Geol.  Surv.  lUmois,  VIII,  p.  378. 

Discotrypa  ?  deyonica  Ulrich. 

1886.   Discotrypa  devonica.    Ulrich,  Contr.  American  Pal.,  I,  p.  25,  pi. 
Hamilton:  Falls  of  the  Ohio. 

Discotrypa  elegans  (Ulrich). 

1879.   Chffitetes  elegans.     Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist,  II,  p, 
xii,  12, 12a. 

1883.  Discotrypa  elegans.     Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist,  VJ 

pi.  vii,  1-16. 
1888.   Monticulipora  elegans.     James  and  James,    Jour.  Cincinnati  S 
Hist,  X,  p.  165. 
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trypa  elegans  (Ulrich) — Continued. 

J94.   Monticiilipora  elegans.     J.  F.  Jame^,   Jour.  Cincinnati  Soc.  Nat.  Hist, 
XVI,  p.  180. 
Cincinnati  (Lorraine) :  Cincinnati,  Ohio,  and  vicinity. 

'OPOEA  Dybowski.    Genotype:  DittoporaclavseformisDybowski. 

$77.    Dittopora.     Dybowski,  Die  Chsetetiden  der  Ostbaltischen  Silur-form. ,  p.  84. 

$81.  Dittopora.     Nicholson,  Genus  Monticulipora,  p.  234. 

Obs.  This  genus  was  established  for  a  group  of  monticuiiporoids  occurring 
in  the  Silurian  of  Russia.  The  name  has  not  become  current  in  Ameri- 
can literature. 

KOTBYPA  Ulrich.     Genotype:  Retepora  diffusa  Hall. 
$90.    Drymotrypa.     Ulrich,  Geol.  Surv,  Illinois,  VIII,  p.  399. 
$92.   Drymotrypa.     Miller,  North  American  Geol.  Pal.,  First  Appendix,  p.  684. 
$97.   Thamnocella.     Simpson,  Fourteenth  Ann.  Rep.  vState  Geologist  New  York 
for  the  year  1894,  p.  525. 

Lotrypa  cisseis  (Hall). 

$79.   Thamniscus  ?  Cisseis.     Hall,  Thirty-second  Ann.  Rep.  New  York  State 

Museum,  p.  176  (reprint  1880,  p.  38). 
Thamniscus  ?  Cisseis.     Hall,  Rep.  State  Geologist  New  York  for  the  year 

1882,  pi.  xxii,  23-30. 
Thamniscus  ?  Cisseis.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  42,  pi. 

xxii,  23-30. 
Drymotrypa  cisseis.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  399. 
Thamnocella  Cisseis.     Simpson,  Fourteenth   Ann.  Rep.  State  Geologist 

New  York  for  the  year  1894,  pi.  ix,  9-13. 
Lower  Helderberg:  Clarksville,  New  York. 

Lotr3rpa  dichotoma  (Ulrich). 

$90.   Drymotrypa  dichotoma.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  399,  pi. 
liii,  6. 
Trenton:  Montreal,  Canada. 

Lotrypa  diffasa  (Hall). 

$52.   Retepora  diffusa.     Hall,  Pal.  New  York,  II,  p.  160,  pi.  xl  C,  la-/. 
$90.   Drymotrypa  diffusa.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  pi  liii,  7-76. 
Niagara:  Lockport,  New  York.  * 

Lotrypa  niagarensis  (Hall). 

$76.   Thamniscus  ?  Niagarensis.     Hall,  Twenty-eighth  Ann.  Rep.  New  York 
State  Mus.  (documentary  edition),  pi.  xi,  22-25;  ibid.,  (Museum  e<li- 
tion,  1879),  p.  126,  pi.  xi,  22-25. 
Thamniscus  niagarensis.     Hall,  Eleventh  Ann.  Rep.  Indiana  Geol.  Nat. 

Hist.,  p.  254,  pi.  X,  22-25. 
Drymotrypa  niagarensis.    Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  399. 
Thamniscus  Niagarensis.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 

New  York  for  the  year  1894,  pi.  ix,  15-17. 
Niagara:  Waldron,  Indiana. 

3wskia  Waagen  and  Pichl.     See  Fistiilipora  McCoy. 

3wskiella  Waagen  and  Wentzel.     See  Fistulipoi'a  McCoy. 

lopora  D'Orbigny.     Genotype:  Gorgonia  perantiqua  Hall. 

550.   Enallopora.     D'Orbigny,  Prod,  de  Pal.,  I,  p.  22. 

589.   Enallopora.     Miller,  North  American  Geol.  Pal.,  p.  300. 

Obs.  For  objections  to  the  use  of  this  name,  see  Geol.  Surv.  Illinois,  VIII, 
p.  683. 


i82. 
^90. 
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Enallopora  cinctosa  Miller.     See  Mitoclema  cinctosum  Ulrich 
Enallopora  perantiqua  D'Orbigny.     See  Gorgonia  ?  perantiqi 

EBIDOPOEA  Ulrich.     Genotype:  Eridopora  macrostoma  Ulri< 

1882.  Eridopora.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist. ,  V,  pp.  137,  li 

1889.  Eridopora.     Miller,  North  American  Geol.  Pal.,  p.  301. 

1890.  Eridopora.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  382. 

1896.  Eridopora.     Ulrich,  Zittel's  Textb.  Pal.  (Engl.  ed. ),  p.  269. 

1897.  Eridopora.    Simpson,  Fourtieenth  Ann.  Rep.  State  Geologist  New 

the  year  1894,  p.  561. 

1886.  Pileotrypa.     Hall,  Fifth  Ann.  Rep.  State  Geologist  New  York  foi 

1885,  expl.  pi.  XXX.     (Not  defined. ) 

1887.  Pileotrypa.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  xvi. 
1889.   Pileotrypa.     Miller,  North  American  Geol.  Pal.,  p.  315. 

1897.   Pileotrypa.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 
the  year  1894,  p.  562. 

Eridopora  ?  clivulata  (Hall). 

1883.  Lichenalia  clivulata.     Hall,  Trans.  Albany  Institute,  X,  p.  151 

1881,  p.  9). 

1886.  Lichenalia  (Pileotrypa)  clivulata.     Hall,  Fifth  Ann.  Rep.  State 

New  York  for  the  year  1885,  pi.  xxxi,  30-33. 

1887.  Lichenalia  (Pileotrypa)  clivulata.     Hall  and  Simpson,  Pal.  New  ' 

p.  83,  pi.  xxxi,  30-33. 
1897.   Pileotrypa  clivulata.    Simpson,  Fourteenth  Ann.  Rep.  State  Geol< 
York  for  the  year  1894,  pi.  xxiii,  8. 
Hamilton:  Falls  of  the  Ohio. 

Eridopora  denticnlata  (Hall). 

1883.   Lichenalia  denticulata.    Hall,  Trans.  Albany  Instikite,  X,  p.  149 

1881,  p.  8). 

1883.  Lichenalia  denticulata.     Hall,  Rep.  State  Geologist  New  York  foi 

1882,  pi.  (26)  xxiv,  21, 22, 27. 

1886.  Lichenalia  (Pileotrypa)  denticulata.    Hall,  Fifth  Ann.  Rep.  State 

New  York  for  the  year  1885,  pi.  xxx,  12-20. 

1887.  Lichenalia  (Pileotrypa)  denticulata.     Hall  and  Simpson,  Pal.  N 
•  VI,  p.  84,  pi.  xxvi,  21,  22,  27,  pi.  xxx,  12-20. 

1897.   Pileotrypa  denticulata.     Simpson,  Fourteenth  Ann.  Rep.  State 

New  York  for  the  year  1894,  pi.  xxiii,  12. 
1886.   Eridopora  minima.     Ulrich,  Contr.  American  Pal.,  I,  p.  21,  pi.  ii 
Hamilton:  Falls  of  the  Ohio. 

Eridopora  macrostoma  Ulrich. 

1882.   Eridopora  macrostoma.     Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist., 
pi.  vi,  2,  2a. 

1884.  Eridopora  macrostoma.     Ulrich,  Jour.  Cincinnati  Soc.  Nat  H 

pi.  iii,  8. 
1897.    Eridopora  macrostoma.     Simpson,  Fourteenth  Ann.  Rep.  State 
New  York  for  the  year  1894,  fig.  128  (p.  561). 
Chester:  Sloans  Valley,  Smithland,  and  Grayson  Springs,  Kentui 

Eridopora  minima  Ulrich.     See  Eridopora  denticulata  (Hall). 
Eridopora  punctifera  Ulrich. 

1882.   Eridopora  punctifera.     Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist, 
pi.  \a,  3. 
Chester:  Sloans  Valley,  Kentucky. 
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DOTBTPA  Ulrich.     Genotype:  Eridotrypa  mutabilis  Ulrich. 
890.   Batostomella  (in  part).     Ulrich,  Geol.Surv.  Illinois,  VIII,  pp.  375, 432. 
.893.   Eridotrypa.    Ulrich,  Geol.  Minnesota,  III,  p.  264. 

otrypa  appressa  (Ulrich). 

890.   Monotrjrpella  appressa.     Ulrich,  Greol.  Surv.  Illinois,  VIII,  p.  463,  pi.  xlvi, 
1-le  (on  plate  called  Monotrjrpella  simplex  in  error). 
Hamilton:  Bock  Island,  Illinois;  Davenport,  Iowa. 

otrypa  briareus  (Nicholson). 

875.  ChfiBtetes  briareus.     Nicholson,  Pal.  Ohio,  II,  p.  202,  pi.  xxi,   13-136. 

881.  Monticulipora  (Monotrypa)  briareus.     Nicholson,  Genus  Monticulipora, 

p.  198,  pi.  ii,  5-5c. 

882.  Monotrypella  briarea.      Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  pp. 

248, 256. 
888.   Monticulipora  briarea.    James  and  James,  Jour.  Cincinnati  Soc.  Nat.  Hist. , 

X,  p.  172. 
894.   Monticulipora  briarea.     J.  F.  James,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  XVI, 

p.  191. 
Trenton:  Covington,  Kentucky;  Maury  County,  Tennessee. 

otrypa  corticosa  (Hall). 

874.   Trematopora  corticosa.    Hall,  Twenty-sixth  Ann.  Rep.  New  York  State 

Mus.,  p.  105. 
879.   Chaetetes  corticosus.    Hall,  Thirty-second  Ann.  Rep.  New  York  State  Mus. , 

p.  149  (reprint,  1880,  p.  11). 

883.  Trematopora'  (Chsetetes)  corticosa.     Hall,  Rep.  State  Geologist  New  York 

for  the  year  1882,  pi.  x,  1-10,  pi.  xiii,  4. 
Trematopora?  (Trematella ?)  corticosa.     Hall  and  Simpson,  Pal.  New 

York,  VI,  p.  15,  pi.  X,  1-10,  pi.  xiii,  4,  pi.  xxiii,  20. 
Eridotrypa  corticosa.     Ulrich,  Geol.  Minnesota,  III,  p.  265. 
Lower  Helderbeig:  Clarksville,  New  York. 

)trypa  echinata  (Hall). 

876.  Trematoi)ora  echinata.     Hall,  Twenty-eighth  Ann.  Rep.  New  York  State 

Mus.  (documentary  edition),  pi.  xi,  1-5;  ibid.  (Museum  edition,  1879), 

p.  112,  pi.  xi,  1-5. 
882.   Trematopora  echinata.     Hall,  Eleventh  Ann.  Rep.   Indiana  Geol.  Nat. 

Hist.,  p.  233,  pi.  X,  1-5. 
893.   Eridotrypa  echinata.    Ulrich,  Geol.  Minnesota,  III,  p.  265. 
Niagara:  Waldron,  Indiana. 

)trypa  ezigua  Ulrich. 

893.   Eridotrypa  exigua.     Ulrich,  Geol.  Minnesota,  III,  p.  266,  pi.  xxvi,  17-19. 
Trenton:  Cannon  Falls,  Minnesota. 

>trypa  mutabilis  Ulrich. 

893.   Eridotrypa  mutabilis.     Ulrich,  Geol.  Minnesota,  III,  p.  265,  pi.  xxvi,  20-32. 
Trenton:  Goodhue,  Ramsey,  and  Dakota  counties,  Minnesota;    Decorah, 

Iowa;  Neenah  and  Oshkosh,  Wisconsin;  central  and  northern  Kentucky; 

Nashville  and  other  localities  in  Tennessee;  Ottawa,  Canada. 

>trypa  mntabilis-minor  Ulrich. 

893.   Eridotrypa  mutabilis  var.  minor.     Ulrich,  Geol.  Minnesota,  III,  p.  266, 
pi.  xxvi,  20, 21, 29, 30. 
Trenton:  Cannon  Falls  and  St.  Paul,  Minnesota. 


887. 
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Eridotrypa  ?  obliqua  (Ulrich). 

1890.   Batostomella  obliqua.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  433, 

2-2c. 
1893.   Eridotrypa  obliqua.     Ulrich,  Geol.  Minnesota,  III,  p.  265. 
Hamilton:  Alpena,  Michigan. 

Eridotrypa  simulatrix  (Ulrich). 

1890.   Batostomella  simulatrix.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p. 
XXXV,  l-lg. 

1893.  Eridotrypa  simulatrix.     Ulrich,  Geol.  Minnesota,  III,  p.  265. 

1894.  Monticulipora  simulatrix.     J.  F.  James,  Jour.  Cincinnati  Soc.  Nj 

XVI,  p.  194. 
Cincinnati  (Richmond):  Clarksville,  Waynesville,  and  other  loa 
Ohio;  Weisberg  and  Versailles,  Indiana;  Savannah,  Illinois. 

Eridotrypa  trentonensis  (Nicholson). 

1863.   Stenopora  fibrosa  (not  of  Goldfuss).    Billings,  Geol.  Canada,  p.  15( 

[Foord]. 
1881.   Monticulipora  (Heterotrypa)  Trentonensis.     Nicholson,  Genus  M 

pora,  p.  149,  fig.  28. 
1883.   Monotrypella  Trentonensis.     Foord,  Contr.  Micro-Pal.  Cambro-Sil 
1883.   Monotrypella  trentonensis.     Ulrich,  Jour.  Cincinnati  Soc  Nat  I: 
p.  83. 
Trenton:  Peterboro,  Ontario. 

Eschara  Lamarck.     Not  Paleozoic. 

Eschara  bif  areata  Van  Cleve  (Mss.).  See  Pachydictya  bifurcata 
Eschara  ?  concentrica  Prout.  See  Cystodictya  ?  concentrica  (j 
Eschara  ovatopora  Troost.     Not  recognizable. 

1840.   Fscharia  ovatopora.     Troost,  Fifth  Geol.  Rep.  Tennessee,  p.  75. 
Lower  Silurian:  Tennessee. 

Eschara  ramosa  Van  Cleve  (Mss.).  See  Phsenopora  fimbriata  (J 
Eschara  reticulata  Troost.     Not  recognizable. 

1840.   Escharia  reticulata.    Troost,  Fifth  Geol.  Rep.  Tennessee,  p.  75. 
Lower  Silurian:  Tennessee. 

Eschara  ?  tuberculata  Prout.     Not  roxiognizable. 

1858.   Eschara  ?  tuberculata.     Prout,  Trans.  St.  Louis  Acad.  Sci.,  I,  p.  23 
Carboniferous:  Organ  Mountains,  New  Mexico. 

Escharina  ?  distorta  James.     See  Rhinopora  verrucosa  Hall. 

ESCHAEOPOBA  Hall.     Genotype:  Escharopora  recta  Hall. 
1847.   Escharopora.     Hall,  Pal.  New  York,  I,  p.  72. 
1860.   Escharopora.     Eichwald,  Letha?a  Rossica,  I,  p.  435. 
1889.    Escharopora.     Miller,  North  American  Geol.  Pel.,  p.  301. 
1893.   Escharopora.     Ulrich,  Geol.  Minnesota,  III,  p.  167. 
1896.   Escharopora.     Ulrich,  Zittel's  Textb.  Pal.  (Engl.ed.),  p.  279. 
1886.   Nicholsonia.     Waagen  and  Wentzel,  Pal.  Indica,  Ser.  XIII,  p.  87^ 
Ptilodictya  (in  part).     Various  authors. 

Escharopora  acuminata  (James). 

1875.   Ptilodictya  acuminata.     James,  Catal.  Foss.  Cincinnati  Group,  p.  3 
1893.   Escharopora  acuminata.     Ulrich,  Geol.  Minnesota,  III,  p.  167. 
Cincinnati  (Utica):  Cincinnati,  Ohio,  and  vicinity. 
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Biropora  angularis  Ulrich. 

J93.   Escharopora  angularis:   Ulrich,  Geol.  Minnesota,  III,  p.  168,  pi.  xii,  1-4, 
30,  31. 
Trenton  (Stones River):  Minneapolis, Minnesota;  High  Bridge,  Kentucky. 

aropora  (Ptilodictya)  angusta  Hall.  See  Ptilodictya  angusta  (Hall), 
aropora  (?  Paleschara)  bifoliata  Hall.  See  Ptilodictya  nebulosa 
all). 

Etropora  briarens  (Ulrich). 

882.   Ptilodictya  briareus.    Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  p.  165, 

pi.  vii,  6-66. 
393.   Escharopora  briareus.     Ulrich,  Greol.  Minnesota,  III,  p.  167. 

Trenton  (Stones  River):  Lebanon,  Shelby ville,  and  Columbia, Tennessee. 
Obs.    The  form  called  by  Safford  Ptilodictya  multiramis  (not  defined)  is 
probably  referable  to  this  species. 

Buropora  confluens  Ulrich. 

i93.  Escharopora  confluens.    Ulrich,  Geol.  Minnesota,  III,  p.  171,  pi.  xiii,  1-11. 
Trenton  (Black  River):  Minneapolis,  Minnesota. 

uropora  falciformis  (Nicholson). 

J49.   Ptilodictya cruciformis.   D'Orbigny,Prodr.dePal.,I,p.21.    (Notdefined.) 

Nicholson,  Ann.  Mag.  Nat.  Hist.,  ser.  4,  XV,  p.  177, 


$75. 


J75. 

m. 


Ptilodictya  falciformis. 

pi.  xiv,  1-16. 
Ptilodictya  falciformis. 
Ptilodictya  falciformis. 
Ptilodictya  falciformis. 


Nicholson,  Pal.  Ohio,  II,  p.  259,  pi.  xxv,  7, 76. 
Nicholson,  Pal.  Province  Ontario,  p.  13,  fig.  2. 
(Van  Cleve)  Hall,  Twelfth  Ann.  Rep.  Indiana 

Geol.  Nat.  Hist,  p.  266,  pi.  xii,  1. 
Escharopora  falciformis.    Ulrich,  Geol.  Minnesota,  III,  p.  167. 
£8charox>ora  recta  (not  of  Hall).     Quenstedt,  Roehren-  und  Stemkorallen, 

p.  94,  pi.  cxlvi,  69,  70. 
Crateripora  lineata.    Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  II,  p.  30, 

pi.  vii,  28,  28a. 
Crateripora  lineata  var.  expansa.    Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist., 

II,  p.  30. 
Trenton:  Peterboro  and  Ottawa,  Ontario  (Nicholson). 
Cincinnati  (Lorraine):  Cincinnati,  Ohio,  and  vicinity. 
Obs.     Crateripora  lineata  and  var.  expansa  were  applied  to  the  articulating 

basal  socket  of  this  species  before  its  true  nature  was  known. 

uropora  hilli  (James). 

178.   Rilodictya  Hilli.    James,  Paleontologist,  No.  1,  p.  4. 

Ulrich,  Jour.  Cincinnati  Nat.  Hist.,  V,  pi.  vii,  7,  7a. 

Nettleroth,  Kentucky  Fossil  Shells,  p.  30,  pi.  xxxv,  1, 


m, 

\79, 
J79. 


m. 


Ptilodictya  hilli. 
Ptilodictya  hilli. 

2,  4,  5. 
Escharopora  hilli. 


Ulrich,  Geol.  Minnesota,  III,  p.  167. 
Cincinnati  ( Lorraine) :  Bank  of  the  Ohio  River  at  Cincinnati,  Ohio  (James) ; 
Boyle  and  Lincoln  counties,  Kentucky. 

iropora  libana  (Safford). 

m.  Ptilodictya  ?  libana.    Safford,  Geol.  Tennessee,  p.  286. 
Escharopora  libana.    Ulrich,  Geol.  Minnesota,  III,  p.  167. 
Trenton  (Stones  River) :  Lebanon,  Tennessee. 

Obs.  At  present  this  is  not  a  valid  species,  but  we  recognize  it  because 
Mr.  Ulrich  has  the  types  and  will  figure  and  describe  them  under  the 
above  name. 


m. 
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Escharopora  ?  limitaris  Ulrich. 

1893.    Escharopora  ?  limitaris.     Ulrich,  Geol.  Minnesota,  III,  p.  172, 
pi.  xiii,  12,  13. 
Trenton  (Stones  River  and  Black  River):  Minneapolis  and  Pree 
nesota. 

EJscharopora  lirata  Hall.     See  Phsenopora  lirata  (Hall)  and  1 

pora  granulosa  (Hall). 
Escharopora  (Ptilodictya)  lirata  Hall.     See  PhsBnopora  lirat 

and  Dicranopora  granulosa  (Hall). 

Escharopora  maonlata  (Ulrich). 

1882.   Ptilodictya  maculata.     Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist, 

pi.  vi,  17,  pi.  vii,  4, 4a. 
1890.   Ptilodictya  maculata.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  fig.  66  ( 
1893.   Escharopora  maculata.     Ulrich,  Geol.  Minnesota,  III,  p.  167. 
Cincinnati  (Lorraine):  Cincinnati, Ohio, and  vicinity. 

Escharopora  nebulosa  Hall.     See  Ptilodictya  nebulosa  (Hall). 
Escharopora  (Ptilodictya)  nebulosa  Hall.     See  Ptilodictya  i 
(Hall). 

Escharopora  pavonia  (D^Orbigny). 

1849.   Ptilodictya  pavonia.     D'Orbigny,  Prodr.  de  Pal.,  I,  p.  22. 

1851.   Chaetetes    pavonia.    Milne-Edwards  and   Haime,  Pol.  Foss.  1 

p.  267,  pi.  xix,  4, 4a. 
1860.   Monticulipora  pavonia.    Milne-Edwards,  Hist  Nat.  des  Condi.,  I 
1866.   Chtetetes  pavonia.     Rominger,  Proc.  Acad.  Nat  Sci.  Philadelph 

1880.  Heterodictya  pavonia.     Ulrich,  Catal.  Foss.  Cincinnati  Group,  p. 

1881.  Chsetetes  pavonia.    Quenstedt,  Roehren-  und  Sternkorallen,  p.  7S 

21-25. 

1881.  Monticulipora  (Monotrypa)  pavonia.     Nicholson,  Genus  Mont 

p.  195,  fig.  41,  pi.  vi,  3, 3a. 

1882.  Ptilodictya  pavonia.     Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist, 

pi.  vii,  3-3d. 
1888.   Monticulipora  pavonia.     James  and  James,  Jour.  Cincinnati 

Hist,  XI,  p.  18. 
1893.   Escharopora  pavonia.     Ulrich,  Geol.  Minnesota,  III,  p.  167. 
1895.   Monticulipora  pavonia.     J.  F.  James,  Jour.  Cincinnati  Soc.  ^ 

XVIII,  p.  70. 
1859.   Cyclopora  Jamesii.     Prout,  Trans.  St.  Louis  Acad.  Sci.,  I,  p.  578. 
1871.   Stictopora  clathratula.     James,  Catal.  Foss.     Cincinnati  Groi 

defined). 

1874.  Chsetetes  ?  clathratulus.      Nicholson,  Quar.  Jour.  Geol.   Soc 

XXX,  p.  509,  pi.  XXX,  1-16. 

1875.  Chsetetes  ?  clathratulus.     Nicholson,  Pal.  Ohio,  II,  p.  209,  pi.  xxii 

1876.  Chaetetes  ?  clathratulus.     Nicholson,  Ann.  Mag.  Nat.  Hist.,  ser. 

p.  91,  pi.  V,  9, 9a. 
1886.   Nicholsonia  pavonica.    Waagen  and  Wentzel,  Pal.  Indica,  Ser.  X] 
Cincinnati  (Lorraine):  Cincinnati, Ohio, and  vicinity. 

Escharopora  ramosa  (Ulrich). 

1882.   Ptilodictya  ramosa.     Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist, 

pi.  vii,  5, 5a. 
1893.  Escharopora  ramosa.     Ulrich,  Geol.  Minnesota,  III,  p.  167. 
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kropora  ramosa  (Ulrich) — Continued. 

Trenton  (Stones  River):  Lebanon^  Tennessee;  High  Bridge,  Kentucky. 
A  variety,  or  perhaps  new  species,  occurs  in  the  Trenton  of  Deer  Island, 
Lake  Winnipeg,  Canada. 

iropora  recta  Quenstedt  (not  Hall).     See  Escharopora  falciformis 
icholson). 

iropora  recta  Hall. 

\47.   Escharopora  recta.     Hall,  Pal.  New  York,  I,  p.  73,  pi.  xxvi,  la-g, 
Trenton:  Middleville  and  Jacksonburg,  New  York. 

tropora  recta-nodosa  Hall. 

A7.   Escharopora  recta  var.  nodosa.     Hall,  Pal.  New  York,  I,  p.  73,  pi.  xxvi,  2. 
Trenton :  Middleville  and  Jacksonburg,  New  York. 

iropora  Bubrecta  (Ulrich). 

\86,   Ptilodictya  subrecta.     Ulrich,  Fourteenth  Ann.  Rep.  Geol.  Nat.  Hist.  Surv. 

Minnesota,  p.  63. 
i93.   Escharopora  subrecta.    Ulrich,  Geol.  Minnesota,  III,  p.  168,  pi.  xii,  5-29. 
Trenton  (Black  River) :  Minneapolis  and  other  localities  in  Minnesota; 

Decorah,  Iowa;  Beloit,  Wisconsin. 

iropora  tenuis  Hall.     See  Phsenopora  tenuis  (Hall). 

Eiropora  (Ptilodictya)  tenuis  Hall.     See  Pheenopora  tenuis  (Hall). 

raiCTYA  Ulrich.     Genotype:  Eurydictya  montifera  Ulrich. 
190.   Eurydictya     Ulrich,  Geol.  Surv.  lUmois,  VIII,  pp.  389, 520. 
i89.   Eurydictya.     (Ulrich  in  press).  Miller,  North  American  Geol.  Pal.,  p.  301. 
193.   Eurydictya.     Ulrich,  Geol.  Minnesota,  III,  p.  138. 

•97.   Eurydictya.     Simpson,  Fourteenth  Ann.  Rep.  State  Geolo>?ist  New  York 
for  the  year  1894,  p.  527. 

lictya  calhounenBiB  Ulrich. 

\90.   Eurydictya  calhounensis.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  520,  pi. 
XXX,  4-Ac. 
Trenton:  Port  au  Gres,  Calhoun  County,  Illinois. 

lictya  montifera  Ulrich. 

J90.   Eurydictya  montifera.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  521,  pi.  xxx, 

3-3d. 
597.    Eurydictya  montifera.     Simpson,  Fourteenth 'Ann.  Rep.  State  Geologist 
New  York  for  the  year  1894,  figs.  80-82  (p.  528). 
Cincinnati  (Richmond);  Wilmington, Illinois. 

dictya  mnltipora  (Hall). 

151.   Phsenopora  multipora.     Hall,  Foster  and  Whitney's  Rep.  Geol.  Lake 

Superior  Land  District,  Part  2,  p.  206,  pi.  xxiv,  la,  6. 
Phaenopora  ?  multipora.    Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,V,  p. 

171,  pi.  viii,  7-76. 
Eurydictya  multipora.    Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  520. 
Eurydictya  multipora  (in  part).     Ulrich,  Geol.  Minnesota,  III,  p.  139,  pi. 

vi,  9-11,  pi.  xiv,  9-11  (notpl.vii,24,29-31=Rhinidictya  fidelis  Ulrich). 
Ptilodictya  antiqua.    James,  Paleontologist,  No.  5,  p.  37. 
Trenton  (Black  River  and  Trenton):  Escanaba  River,  Michigan  (Hall); 

Burgin,  Kentucky;  Nashville,  Tennessee;  St.  Paul,  Minnesota. 

BuU.  173 16 


]S2. 

m. 
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Eurydictya  sterlingensis  Ulrich. 

1890.    Eurydictya  sterlingensis.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p 
XXX,  2,  2(t. 
Cincinnati  (Richmond):  Sterling  and  South  Elgin,  Illinois. 

ETJSFILOFOEA  ITlrlch.     Gonotype:  Eluspilopora  serrata  Ulricl 

1890.    Euspiloponr.     Ulrich,  Geol.  Snrv.  Illinois,  VIII,  p.  389. 

(Ulrich   in  press),  Miller,   North   American   Gi 


1889. 


1896. 
1897. 


Ulrich,  Zittel's  Texth.  Pal.  (Engl,  ed.),  p.  280. 
Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  ^ 


Euspilopora. 

p.  301. 
Euspilopora. 
Euspilopora. 

for  the  year  1894,  p.  528. 

Enspilopora  ?  barrisi  Ulrich. 

1890.    Euspilopora  ?  l>arrisi.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  527, 

5-5fZ. 
1897.    Euspilopora   barrisi.     Simpson,   Fourteenth   Arm.    Rep.   State 
New  York  for  the  year  1894,  figs.  85,  86  (p.  529). 
Hamilton:  Buffalo,  Iowa. 

Euspilopora  lobata  (Hall  and  Simpson). 

1887.   Stictopora  lobata.     Hall  and  Simi)son,  Pal.  New  York,  VI,  p.  2r 
Hamilton:  Reeds  Comers,  near  Canandaigua  Lake,  New  York. 

Euspilopora  palmipes  (Hall). 

1883.  Stictopora  palmipes.     Hall,  Trans.  Albany  Institute,  X,  p.  189  i 

1881,  p.  189). 

1884.  Stictcjpora  palmipes.     Hall,  Rep.  State  Geologist  New  York  for 

1883,  p.  41. 
1887.   Stictopora  palmipes.     Hall  and  Simpson,  Pal.  New  York,  VI,  j 

Ix,  19.  20. 
Euspilopora  palmipes.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  52' 
Stictoi)ora  palmipes.     Hall,  Tenth  Ann.  Rej).  State  Geologist  ^ 

for  the  year  1890,  p.  48;  Forty-fourth  Ann.  Rep.  New  York  St 

p.  78. 
Stictoi)ora  palmipes.     Simpson,   Fourteenth   Ann.   Rep.  State 

New  York  for  the  year  1894,  pi.  x,  20. 
Stictopora  palmii)es.      Grabau,  Bull.  Buffalo  Soc.  Nat.  Sci.,  V 

fig.  69. 
Hamilton:  West  Hamburg,  Pavilion,  and  near  Canandaigua  Lj 

York. 

Euspilopora  serrata  Ulrich. 
1890.   Euspilopora  serrata. 

4-4/t. 
1897.    Euspilopora  serrata.    Simpson,  Fourteenth  Ann.  Rep.  State  Geol 
York  for  the  year  1894,  figs.  83,  84  (p.  529). 
Hamilton:  Buffalo,  Iowa;  near  Alpena,  Michigan. 

EVACTINOPOKA  Meek  and  Worthcn.    Genotype:  Evaetinopora 
Meek  and  Worthen. 
1865.    Evaetinopora.     Meek  and  Worthen,  Proc.  Acad.  Nat.  Sci.  Pliil 


181X). 
1891. 


1897. 


1899. 


Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  526, 


1868. 
1884. 
1889. 
1890. 
1896. 


p.  165. 
Evaetinopora. 
Evaetinopora. 
Evaetinopora. 
Evaetinopora. 
Evaetinopora. 


Meek  and  Worthen,  Geol.  Surv.  Illinois,  III,  p. 
Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  VII,  p. 
Miller,  North  American  Geol.  Pal.,  p.  301. 
Ulrich,  Geol.  Surv.  Illinois,  VIII,  pp.  387,  508. 
Ulrich,  Zittel's  Textb.  Pal.  (Engl,  ed.),  p.  280. 
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ICTINOFOEA  Meek  and  Worthen— Continued. 

1897.    Evactinopora.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 
for  the  year  1894,  p.  529. 

€tinopora  grandis  Meek  and  Worthen. 

1868.    Evactinopora  grandis.     Meek  and   Worthen,  Geol.   Surv.    Illinois,  III, 

p.  503,  pi.  XV,  2(/,  b. 
1890.    Evactinopora  grandis.    Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  511,  pi.  Ixxiii,  4. 
1894.    Evactinopora  grandis.     Keyes,  Missouri  Geol.  Surv.,  V,  p.  19. 
Burlington:  Burlington,  Iowa;  Montezuma,  Illinois. 

ctinopora  qninqueradiata  Ulrich. 

1868.    Evactinopora  sexradiata  (in  part).     Meek  and  Worthen,  Geol.  Surv.  Illi- 
nois, III,  pi.  xvii,  3. 

1890.   Evactinopora  qninqueradiata.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  510, 
pi.  Ixxiii,  1. 
Burlington:  Burlington,  Iowa;  Montezuma,  Illinois. 

€tinopora  radiata  Meek  and  Worthen. 

1865.    Evactinopora  radiata.     Meek  and  Worthen,  Proc.  Acad.  Nat.  S<m.  Phila- 
delphia, p.  165. 

1868.   Evactinopora  radiata.      Meek  and  Worthen,    Geol.    Surv.    Illinois,    III, 
p.  502,  pi.  xvii,  2a,  h. 

1884.    Evactinopora  radiata.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  VII,  p. 
42,  pi.  ii,  I-lc. 

1890.   Evactinopora  radiata.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  509,  pi.  Ixxiii, 
3,  3a. 

1894.    Evactinopora  radiata.     Keyes,  Missouri  (^eol.  Surv.,  V,  p.  19. 

Keokuk:   Missouri   (Meek   and  Worthen);    Kings  Mountain,  Kentucky 
(Ulrich). 

ctinopora  sexradiata  Meek  and  Worthen. 

1868.   Evactinopora  sexradiata.     Meek  and  Worthen,  Geol.  Surv.  Illinois,  III, 

p.  502,  pi.  xvii,  3. 
1890.   Evactinopora  sexradiata.     Ulrich,  Geol.  Surv.   Illinois,  VIII,  p.  510,  pi. 

Ixxiii,  2-26. 
1894.   Evactinopora  sexradiata.     Keyes,  Missouri  Geol.  Surv.,  V,  p.  18. 
Burlington:  Burlington,  Iowa. 

iTICELLA  Hall  and  Simpson.     Genotype :  Thallostigma  incluHa  Hall. 

1887.   Favicella.     Hall  and  Simj>son,  Pal.  New  York,  VI,  p.  xviii. 

1889.   Favicella.     Miller,  North  American  Geol.  Pal.,  p.  301. 

1897.   Favicella.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York  for 

the  year  1894,  p.  556. 
1897.   Fistuliporidra.     Simpson,  Fourteenth  Ann.   Rep.   State  Geologist  New 
York  for  the  year  1894,  p.  606. 
Obs.     This  genus  may  Ixi  a  synonym  for  Selenojwra. 

icella  inclusa  (Hall). 

1883.  Thallostigma  inclusa.     Hall,  Trans.  Albany  Institute,  X,  p.  188  (al)6tract, 

1881,  p.  188). 

1884.  Thallostigma  inclusapora   (in  error).     Hall,   Rep.   State  Geologist  New 

York  for  the  year  1883,  p.  33. 
1887.   Favicella  inclusa.     Hall  and   Simpson,  Pal.   New  York,  VI,  p.  234,  pi. 

Iviii,  21-23. 
1897.    Favicella  inclusa.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 

York  for  the  year  1894,  pi.  xxiv,  15-17. 
Hamilton:  York,  New  York. 
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Favioella  tesMllata  (Hall  and  Simpson). 

1887.  Lichenalia  tessellata.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  20 

1888.  Lichenalia  tessellata.    Hall,  Seventh  Ann.  Rep.  State  Geologist  New 

for  the  year  1887,  pi.  xv,  &-10;  Forty-firet  Ann.  Rep.  New  York 
Mu8.,  pi.  XV,  8-10. 
1897.   Fistuliporidra  tessellata.    Simpson,  Fourteenth  Ann.  Rep.  State  Ge< 
New  York  for  the  year  1894,  pi.  xxii,  1-3. 
Hamilton:  Genesee  Valley,  New  York. 

Favosites  Lamarck.  At  present  considered  a  coral  by  most  autl 
Favosites  inexpectans  Hall.  See  Monotrypa?  helderbergiae  (Hal 
Favosites  lycopodites  Vanuxem.     Not  recognizable. 

1842.   Favosites  lycopodites.  Vanuxem,  Geol.  Rep.  Third  District  New 
p.  46,  fig.  3. 
Trenton:  New  York. 

Favosites  minimus  Hall  (Thirty-second  Ann.  Rep.  New  York  I 

Mus.).     See  Monotrypa  spherica  (Hall). 
Favosites  proximus  Hall.     See  Monotrypa  proxima  (Hall). 
Favosites  sphericus  Hall.     See  Monotrypa  spherica  (Hall). 
EENESTELLA  Lonsdale.     (Not  Fenestella  Bolten   1798.)    Geno 
Gorgonia  antiqua  Goldf  uss.    Accepted  genotype:  Fenestella  pi 
McCoy. 
1839.  Fenestella.    Lonsdale,  Murchiflon*8  Silurian  System,  p.  677. 
1841.   Fenestella.     Phillips,  Pal.  Fobs.,  p.  22. 

1844.  Fenestella.    McCoy,  Synopsis  Carb.  Foss.  Ireland,  p.  200. 

1845.  Fenestella.     Lonsdale,  Russia  and  the  Ural  Mountains,  I,  Appenr 

p.  629. 

1860.  Fenestella.  King,  Mon.  Perm.  Fobs.,  p.  34. 

1854.  Fenestella.  McCoy,  British  Pal.  Foss.,  p.  49. 

1860.  Fenestella.  Eichwald,  Leth^ea  Rossica,  I,  p.  356. 

1874.  Fenestella.  Nicholson,  Pal.  Province  Ontario,  p.  104. 

1881.  Fenestella.  Shrubsole,  Quar.  Jour.  Geol.  Soc.  Tx)ndon,  XXX\ai, 

1882.  Fenestella.  XJlrich,  Jour.  Cincinnati  Soc.  Nat.  Hist,  V,  p.  150. 

1883.  Fenestella.  Claypole,  Quar.  Jour.  Geol.  Soc.  London,  XXXIX,  p. 
1885.  Fenestella.  Hall,  Rep.  State  Geologist  New  York  for  the  year  1884 

1885.  Fenestella.  Waagen  and  Pichl,  Pal.  Indica,  ser.  XIII,  pp.  773, 776. 

1886.  Fenestella.  Ulrich,  Contr.  American  Pal.,  I,  p.  4. 

1887.  Fenestella.  Foerste,  Bull.  Sci.  Lab.  Denison  Univ.,  II,  p.  83. 
1887.  Fenestella.  Hall  and  Simpson,  Pal.  New  York,  VI,  p.  xxii. 

1889.  Fenestella.  Miller,  North  American  Geol.  Pal.,  p.  302. 

1890.  Fenestella.  Ulrich,  Geol.  Surv.  Illinois,  VIII,  pp.  395, 534. 

1894.  Fenestella.     Pocta,  Syst.  Sil.  Boh^me,  VIII,  1. 1,  p.  40. 

1895.  Fenestella.    Whidbome,  Devon.  Fauna  England,  ( Pal.  Soc.  Publ. ) ,  II 

p.  165. 

1895.  Fenestella.    Simpson,  Thirteenth  Ann.  Rep.  State  Geologist  New  Yc 

the  year  1893,  pp.  687,  724;  Forty-seventh  Ann.  Rep.  New  York 
Mus.,  pp.  881, 918. 

1896.  Fenestella.     Ulrich,  ZitteP s  Textb.  Pal.  (Engl.  ed. ),  p.  281. 

1897.  Fenestella.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  Yc 

the  year  1894,  p.  500. 
1899.   Fenestella.     Grabau,  Bull.  Buffalo  Soc.  Nat.  Sci. ,  VI,  p.  159. 
1850.   Fenestrella  (in  error  for  Fenestella).    D'Orbigny,  Prodr.de  Pal.,  I 
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fESTELLA  Lonsdale — Continued. 

[874.   Actinostoma.    Young  and  Young,  Quar.  Jour.  Geol.  Soc.  London,  XXX, 

p.  681. 
[886.   Actinostoma.     Vine,  Proc.  Yorkshire  Geol.  Poljrt.  Soc. ,  IX,  p.  84. 
.895.   Flabelliporina.    Simpson,  Thirteenth  Ann.  Rep.  State  Geol.  New  York  for 

the  year  1893,  pp.  703,  724;  Forty-seventh  Ann.  Rep.  New  York  State 

Mus.,pp.897,918. 
897.   Flabelliporina.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1894,  p.  521. 
Obs.    See  also  remark  on  Palseocoryne  Duncan  and  Jenkins. 

estella  (Hemitrypa)  acaulis  Hall.     See  Unitrypa  acaulis  (Hall). 

Bstella  (Unitrypa)  acaulis  Hall.     See  Unitrypa  acaulis  (Hall). 

estella  (Unitrypa)  acaulis  var.  inclinis  Hall.     See  Unitrypa  acaulis- 

clinis  (Hall). 

estella  (Unitrypa)  acclivis  Hall  and    Simpson.      See  Unitrypa 

jclivis  (Hall  and  Simpson). 

estella  acmea  Hall.     See  Semicoscinium  acmeum  (Hall). 

estella  aculeata  Hall.     See  Polypora  aeuleata  (Hall). 

estella  (Polypora)  aculeata  Hall.     See  Polypora  aculeata  (Hall). 

estella  acnticosta  Roemer. 

.860.   Fenestella  acuticosta.     Roemer,  Sil.  Fauna  West.  Tennessee,  p.  30,  pi.  ii, 
15, 15a. 
Niagara:  Perry  County,  Tennessee. 

estella  adnata  Hall.     See  Reteporidra  adnata  (Hall). 

estella  (Polypora)  adnata  Hall.     See  Reteporidra  adnata  (Hall). 

estella  adomata  Hall  and  Simpson. 

883.  FenesteUa  sp.  (?).    Hall,  Rep.  State  Geologist  New  York  for  the  year 

1882,  pi.  xxii,  7,  8. 
.887.   Fenestella  adomata.      Hall  and  Simpson,  Pal.  New  York,  VI,  p.  66, 

pi.  xxii,  7, 8. 
Lower  Helderberg:  Clarksville,  New  York. 

^Stella  adraste  Hall. 

[879.   Fenestella  Adraste.    Hall,  Thirty-second  Ann.  Rep.  New  York  State  Mus., 

p.  169  (reprint,  1880,  p.  31). 
.883.   Fenestella  Adraste.     Hall,  Rep.  State  Geologist  New  York  for  the  year 

1882,  pi.  XX,  20-22,  19  sp.  (?). 
.887.   Fenestella  Adraste.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  48,  pi. 

XX,  19-22. 
Lower  Helderhei^g:  ClarksviUe,  New  York. 

estella  sBqualis  Hall. 

.883.   Fenestella  sequalis.    Hall,  Trans.  Albany  Institute,  X,  p.  173  (abstract, 

1881,  p.  31). 
.887.   Fenestella  sequalis.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  112,  pi. 

xlvi,  27-31. 
Hamilton:  Falls  of  the  Ohio.    (In  the  Trans.  Albany  Institute,  X,  p.  173, 

the  locality  is  given  Clarence  Hollow,  New  York. ) 

^Stella  sesyle  Hall. 

.879.  Fenestella  iEsyle.    Hall,  Thirty-second  Ann.  Rep.  New  York  State  Mus., 
p.  166  (reprint,  1880,  p.  28). 
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Fcnestella  asyle  Hall — Continued. 

1883.    Feneetella  JEsyle,     Hall,  Rep.  State  Geologist  New  York  for  th 

1882,  pi.  xix,  11-13. 
1887.  Feneatella  yEeyle.      Hall  and  Simpson,  Pal.  New   York,  VI,  p. 
xix,  11-13. 
Lower  Helderberg:  Clarksville,  New  York. 

Fenestella  albida  Hall. 

1887.  Fenestella  albida.     Hall,  Sixth  Ann.  Rep.  State  Geologist  New  Yt 

the  year  1886,  p.  48,  pi.  vii,  1-7. 

1888.  Fenestella  albida.     Ulrich,  Bull.  Denison  Univ.,  IV^  p.  65. 
Waverly:  Richfield,  Ohio. 

Fcnestella  albida  var.  richtieldensis  Ulrich:    See  Feneetella  richfi 
sis  Ulrich. 

Fenestella  altheea  Hall. 

1879.  Fenestella  Althaea.     Hall,  Thirty-second  Ann.  Rep.  New  York  Stati 

p.  166  (reprint,  1880,  p.  28). 
1883.    Fenestella  althaea.     Hall,  Rep.  State  Geologist  New  York  for  th 

1882,pl.  xix,  17-19. 
1887.    Fene.'^tella  althrea.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  48, 
17-19. 
Lower  Helderberg:  Albany  County,  New  York. 

Fenestella  ambigua  Hall.     See  Loculipora  ambigua  (Hall). 
Fenestella  angulata  Hall.     Not  recognized. 

1883.  Fenestella  angulata.     Hall,  Trans.  Albany   Institute,  X,  p.  170  (al 

1881,  p.  28). 
Upper  Helderberg:  New  York. 

Fenestella  angnstata  Hall. 

1884.  Fenestella  angustata.     Hall,  Thirty-sixth  Ann.  Rep.  New  York  Stat< 

p.  60. 

1887.  Fenestella  angustata.     Hall,  Sixth  Ann.  Rep.  State  Geologist  Nev 

for  the  year  1886,  p.  54. 

1888.  Fenestella  angustata.     Hall,  Seventh  Ann.  Rep.  State  Geologist  Ne\ 

for  the  year  1887,  pi.  viii,  1-8;  Forty-first  Ann.  Rep.  New  Yorl 
Mus.,pl.  viii,  1-8. 
Hamilton:  Alden,  New  York. 

Fenestella  (Hemitrypa)  anonyma  Hall.     See  Unitrypa  anonyma  ( 
Fenestella  aperta  Hall. 

1887.  Fenestella  aj)erta.     Hall,  Sixth  ^Vnn.  Rep.  New  York  State  Geoloj 

the  year  1886,  p.  58,  pi.  iv,  1-5. 

1888.  Fenestella  aperta.     Ulrich,  Bull.  Denison  Univ.,  IV,  p.  66. 
Waverly:  Richfield,  Ohio. 

Fenestella  arkonensis  Whiteaves. 

1874.   Fenestella  tenuiceps  (not  of  Hall).     Nicholson,  Pal.  Province  Ont 

106,  fig.  44. 
1898.    Fenestella  Arkonensis.     Whiteaves,  Contr.  Canad.  Pal.,  I,  p.  379. 
Hamilton:  Near  Arkona,  Ontario. 

Fenestella  Arta  Hall.     See  Polypora  arta  (Hall). 
Fenestella  (Polypora)  Arta  Hall.     Sec  Polypora  arta  (Hall). 
Fenestella  (Polypora)  iisix^ctiins  Hall.     See  Polypora  asp(*otans  ( 
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aestella  aspectus  (in  error  for  aspectans)  Hall.     See  Polypora  aspec- 
ans  (Hall). 

lestella  assita  Hall. 

1884.   Fenestellaassita.    Hall,  Thirty-sixth  Ann.  Rep.  New  York  State  Mus.,  p.  64. 
1887.   Fenestella  assita.     Hall,  Sixth  Ann.  Rep.  State  Geologist  New  York  for 
the  year  1886,  p.  56,  pi.  vii,  8-11. 
Hamilton:  York,  New  York. 

lestella  banyana  Prout. 
1859.   Fenestella  banyana.     Prout,  Trans.  St.  Louis  Acad.  Sci.,  I,  p.  45<),  pi.  xviii, 

4-46. 
1894.   Fenestella  banyana.     Keyes,  Missouri  (leol.  Surv.,  V,  p.  23. 
Warsaw:  Barretts  Station,  Missouri. 

lestella  beUistriata  Hall. 

1883.  Fenestella  bellastriata.     Hall,  Trans.  Albany  Institute,  X,p.63  (abstnwit, 

1879,  p.  7). 

1882.  Fenestella  beUastriata.     Hall,  Eleventh  Ann.  Rep.  Indiana  (Jeol.  Nat.  Hist.. 

p.  252. 
1890.  Fenestella  bellistriata  (?).     Ulrich,  Geol.  Surv.  Illinois,  VIII,  j)l.  liv,  2. 
Niagara:  Waldron,  Indiana. 

aestella  bicornis  Spencer.     Not  recognizable. 

1884.  Fenestella  bicornis.     Spencer,  Trans.  St.  Louis  Acad.  Sci.,  IV,  p.  604,  pK 

vii,  2. 
1884.    Fenestella  bicornis.      Spencer,  Bull.  Mus.  Univ.  State  Missouri,  I,  p.  55, 
pi.  vii,  2. 
Clinton:  Hamilton, Ontario. 

nestella  bifurca  Ulrich.     See  Ptiloporella  ?  bifurca  (Ulrich). 
nestella  bifurcata  Prout.     Not  recognizable;  name  also  preoccupied 
)y  Roemer. 

1866.   Fenestella  bifurcata.     Prout,  Trans.  St.  Louis  Acad.  Sci.,  II,  p.  411. 
Geological  horizon  and  locality  not  given. 

nestella  bigeneris  Ulrich.     See  Fenestella  perplexa  Hall. 

nestella  biimbricata  Hall.     See  Semicoscinium  biimbricatum  (Hall). 

nestella  (Hemitrypa)  biordo  Hall  and    Simpson.     See  Hemitrypa 

jiordo  (Hall). 

nestella  (Hemitrypa)   biserialis   Hall.     See   Hemitrypa   biserialis 

Hall). 

nestella  (Hemitrypa)  biserialis  var.  exilis  Hall.     See  Hemitrypa 

>iserialis-exilis  (Hall). 

lestella  biseriata  Hall. 

1883.  Fenestella  biseriata.     Hall,  Trans.  Albany  Institute,  X,  p.  186  (abstract, 

1881,  p.  25). 
1887.   Fenestella  biseriata.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  113,  pi 
xlii,  16-18. 
Upper  Helderberg:  Cherry  Valley,  New  York. 

nestella  biserrulata  Hall.     See  Semicoscinium  biserrulatuin  (Hall), 
nestella  brevilinea  Hall.     See  Semicoscinium  exornatum  (Hall), 
nestella  breyisulcata  Hall.     Sec  Polypora  brevisulcata  (Hall). 
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Fenestella  (Polypora)  brevisulcata  Hall.     See  Polypora  brevis 
(Hall). 

Fenestella  bnrlingtonenBlB  Ulricb. 

1888.   Fenestella  burlingtonensis.     Ulrich,  Bull.  Denison  Univ.,  FV,  p.  71. 
1890.   Fenestella  burlingtonensis.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  I 
xlix,  1,1a. 
Burlington:  Burlington,  Iowa. 
Waverly:  Lodi,  Ohio. 

Fene.stella  (Polypora)  carinella  Hall.     See  Polypora  carinella 
and  Simpson). 

Fenestella  cavernosa  Ulricb. 

1888.   Fenestella  cavernosa.    Ulrich,  Bull.  Denison  Univ.,  IV,  p.  69,  pL  xij 
Waverly:  Sciotoville,  Ohio. 

Fenestella  celsipora  Hall.     See  Polypora  celsipora  (Hall). 
Fenestella  (Polypora)  celsipora  Hall.     See  Polypora  celsipora  ( 
Fenestella  celsipora  var.  minima  Hall.     See  Polypora  celsipora-no 

(Hall). 
Fenestella  (Polypora)   celsipora  var.   minima  Hall.      See  Pol 

celsipora-minima  (Hall). 
Fenestella  celsipora  var.  minor  Hall.     See  Polypora  celsipora- 

(Hall). 
Fenestella  (Polypora)    celsipora  var.   minor    Hall.      See    Pol 

celsipora-minor  (Hall). 

Fenestella  cestriensis  Ulricb. 

1890.   Fenestella  cestriensis.    Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  547,pl.  1 
1894.   Fenestella  cestriensis.     Keyes,  Missouri  Geol.  Surv.,  V,  p.  24. 

Chester:  Chester,  Kaskaskia,  Anna,  and  other  localities  in  Illinois; 
Valley  and  Litchfield,  Kentucky. 

Fenestella  cinctuta  Hall.     See  Reteporidra  cinctuta  (Hall). 
Fenestella  (Lyropora)  cinctuta  Hall.     See  Reteporidra  cinctuta  ( 

Fenestella  cingnlata  Ulricb. 

1890.   Fenestella  cingulata.    Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  543,  pi.  li 
1894.   Fenestella  cingulata.     Keyes,  Missouri  Geol.  Surv.,  V,  p.  23. 
Keokuk:  Nauvoo,  Illinois;  Keokuk,  Iowa. 

Fenestella  (Loculipora)  circumstata  Hall  and  Simpson.     See 
lipora  circumstata  (Hall  and  Simpson). 

Fenestella  clathrata  Hall  and  Simpson. 

1887.   Fenestella  clathrata.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  1 
Upper  Helderberg:  Ontario,  Canada. 

Fenestella  cleia  Hall. 

1879.   Fenestella  Cleia.     Hall,  Thirty-second  Ann.  Rep.  New  York  StaU 
p.  169  (reprint,  1880,  p.  31). 
Fenestella  Cleia,     Hall,  Rep.  State  Geologist  New  York  for  the  yei 

pi.  XX,  14,  15. 
Fenestella  Cleia.    Hall  and  Simpson,  Pal.  New  York,  VI,  p.  45,  pi.  xx 
Lower  Helderberg:  Clarksvdlle,  New  York. 

Fenestella  Cleis  Hall.     See  Semicoscinium  ?  cleis  (Hall). 


1883. 


1887. 
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Btella  (Reteporina)  coalescens  Hall  and  Simpson.     See  Reteporina 

ilescens  (Hall  and  Simpson). 

Stella  (Hemitrypa)  columellata  Hall.     See  Hemitrypa  columellata 

all). 

Stella  compacta  Hall.     See  Polypora  compacta  (Hall). 

Stella  (Polypora)  compacta  Hall  and  Simpson.    See  Polvpora  com- 

3ta  (Hall). 

Stella  compressa  Hall.     See  Polypora  compressa  (Hall). 

Stella  (Polypora)  compressa  Hall  and  Simpson.     See  Polypora 

npressa  (Hall). 

itella  compressa  Ulrich. 

>90.   Fenestella  compressa.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  539,  pi.  1,  2a. 
Keokuk:  Kings  Mountain,  Kentucky. 

Stella  compressa  var.  nododorsalis  Ulrich.     See  Fenestella  nodo- 

•salis  Ulrich. 

Stella  conferta  Hall.     See  Polypora  conferta  (Hall). 

Stella  confertipora  Hall  and  Simpson.     See  Ptiloporella  ?  bifurca 

[rich). 

Stella  (Ptiloporina)  conica  Hall  and  Simpson.     See  Ptiloporina 

dca  (Hall  and  Simpson). 

Stella  (Isotrypa)  conjunctiva  Hall  and  Simpson.     See  Isotiypa 

ijunctiva  (Hall). 

5tella  (Hemitrypa)  conjunctiva  Hall.     See  Isotrypa  conjunctiva 

ill). 

tella  conradi  Ulrich. 

90.   Fenestella  conradi.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  563,  pi.  lii,  8, 8a. 
Upper  Coal  Measures :  Near  Red  Oak,  Iowa. 

Stella  (Unitrypa?)  consimilis  Hall  and  Simpson.     See  Isotrypa 

isimilis  (Hall  and  Simpson). 

jtella  Coronis  Hall.     See  Semicoscinium  coronis  (Hall). 

tella  corticata  Prout. 

59.   Fenestella  corticata.     Prout,  Trans.  St.  Louis  Acad.  Sci. ,  T,  p.  230. 
Carboniferous :  Organ  Mountains,  New  Mexico. 

jtella  crebescens  Hall.     See  Polypora  crebescens  (Hall). 

jtella  (Polypora)  crebescens  Hall  and  Simpson.     See  Polypora 

bescens  (Hall). 

tella  crebripora  Hall. 

74.   Fenestella  crebripora.     Hall,  Twenty-sixth  Ann.  Rep.  New  York  State 

Mus.,p.95. 
79.   Fenestella  crebripora.    Hall,  Thirty-second  Ann.  Rep.  New^  York  State 

Mus.,  p.  167  (reprint,  1880,  p.  29). 
83.   Fenestella  crebripora.    Hall,  Rep.  State  Geologist  New  York  for  the  year 

1882,  pi.  XX,  1-3. 
87.  Fenestella  crebripora.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  43,  pi. 

XX,  1^. 
Lower  Helderberg :  Clarksville,  New  York. 
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Fenestella  cribrosa  Nicholson  (not  Hall).     Name  preoccupied  bj 

See  Fenestella  nieholsoni  Whiteaves. 
Fenestella  (Hemitrypa)  cribrosa  Hall.     See  Hemitrypa  cribrosa  { 

Fenestella^  cribrosa  Hall. 

1852.    FenefJtella  cribrosa.     Hall,  Pal.  New  York,  II,  p.  166,  pi.  xlD,  3a,  6. 
Niagara :  Lockport,  New  York. 

Fenestella  cultellata  Hall.     See  Polypora  shumardi  Prout. 
Fenestella  (Polypora)  cultellata  Hall.     See  Polypora  shumardi  Pi 

Fenestella  cnltrata  Hall. 

1883.  Fenestella  cultrata.     Hall,  Trans.  Albany  Institute,  X,  p.  171  (a 

1881,  p.  29). 

1886.  Fenestella  cultrata.     Hall,  Fifth  Ann.  Rep.  State  Geologist  New  ^ 

the  year  1885,  pi.  1, 1-5. 

1887.  Fenestella  cultrata.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  1] 

1-5. 
Hamilton :  Falls  of  the  Ohio. 

Fenestella  cnrvata  Hall. 

1884.  Fenestella  cur\'ata.     Hall,  Thirty-sixth  Ann.  Rep.  New  York  Stat 

p.  69. 
1887.    Fenestella  curvata.     Hall,  Sixth  Ann.  Rep.  State  Geologist  New  \ 
the  year  1886,  p.  50,  pi.  vi,  1-9. 
Hamilton :  Moscow,  New  York. 

Fenestella  curvijunctura  Hall. 

1883.    Fenestella  curvijunctura.      Hall,   Trans.   Albany    Institute.    X, 

(alwtract,  1881,p.29). 
1887.    Fenestella  curvijunctura.     Hall  and  Simpson,  Pal.  New  York,  VI, 
pi.  xlvi,  1-5. 
Hamilton:  Falls  of  the  Ohio. 

Fenestella  cylindmcea  Hall.      See  Polypora  cylindi-acea  (Hall). 
Fenestella  Davidson!  Nicholson.     See  Seinicoscinium  davidsoni 
olson.) 

Fenestella  delicata  Meek. 

1871.   Fenestella  delicata.     Meek,  Proc.  Acad.  Nat.  Sci.  Philatlelphia,  p.  1 
1875.    Fenestella  delicata.     Meek,  Pal.  Ohio,  II,  p.  273,  pi.  x,  2a-d. 
Waverly:  Lodi,  Ohio. 

Fenestella  delicatnla  Ulrich. 

1890.    Fenestella  delicatula.     Ulrich,  Geol.  Sur\\  Illinois,  VIII,  p.  549,  pi. 
Base  of  Coal  Measures:  Seville,  Illinois. 

Fenestella  depressa  Hall. 

1883.    Fenestella  depressa.     Hall,  Trans.  Albany  Institute,  X,  p.  172  (a 
1881,  p.  30). 

1886.  Fenestella  depressa.     Hall,  Fifth  Ann.  Rep.  State  Geologist  New  \ 

the  year  1885,  pi.  xlv,  16, 17. 

1887.  Fenestella  depressa.     Ilall  and  Simpson,  Pal.  New  York,  VI,  p.  11 1, 

16, 17. 
Hamilton:  Falls  of  the  Ohio. 

Fenestella  dilata  Prout. 

1866.   Fenestella  dilata.     Prout,  Trans.  St.  Ix)uis  Acad.  Sci.,  II,  p.  411. 
Hamilton:  Locality  not  given  (Buffalo,  Iowa?). 
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Btella  dispanda  Hall. 

886.  Fenestella  dispanda.    Hall,  Fifth  Ann.  Rep.  State  Geologist  New  York  for 

the  year  1883,  pi.  xliv,  1-4. 

887.  Fenestella  dispanda.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  114, 

pi.  xliv,  1-4. 
Upper  Helderberg:  Western  New  York. 

^Stella  (Ptiloporina)  disparilis  Hall  and  Simpson.     See  Ptiloporina 

jparilis  (Hall  and  Simpson). 

jstella  distans  Hall.     See  Polypora  distans  (Hall). 

jstella  (Polypora)  distans  Hall.     See  Polypora  distans  (Hall). 

Btella  elegans  Hall. 

862.  Fenestella  el^ans.     Hall,  Pal.  New  York,  II,  p.  164,  pi.  xlD,  la-g. 
Niagara:  Lockport  and  Rochester,  New  York. 

^Stella  (Hemitrypa)  elegantissima  Hall.     See  Unitrypa  ?  elegan- 
;sima  (Hall). 

istella  (Unitrypa)  elegantissima  Hall.     See   Unitrypa  ?  elegan- 
;sima  (Hall). 

Stella  elevatipora  Ulrich. 

890.   Fenestella  elevatipora.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  549,  pi.  li, 

3,  3a. 
894.   Fenestella  elevatipora.     Keyes,  Missouri  Geol.  Sur\\,  V,  p.  25. 
Chester:  Chester,  Illinois;  Crittenden  County,  Kentucky. 

istella  elongata  Hall.     See  Polypora  elongata  (Hall). 

istella  (Polypora)  elongata  Hall.     See  Polypora  elongata  (Hall). 

Btella  emaoiata  Hall. 

884.   Fenestella  emaciata.     Hall,  Thirty-sixth  Ann.  Rep.  New  York  State  Mus., 
p.  68. 

887.  Fenestella  emaciata.     Hall,  Sixth  Ann.  Rep.  State  Geologist  New  York, 

for  the  year  1886,  p.  57. 

888.  Fenestella  emaciata.     Hall,  Seventh  Ann.  Rep.  State  Geologist  New  York, 

for  the  year  1887,  pi.  viii,  9-13;  Forty-first  Ann.  Rep.  New  York  State 
Mu8.,pl.  viii,9~13. 
899.   Fenestella  emacdata.     Grabau,  Bull.  Buffalo  Soc.  Nat.  Sci. ,  VI,  p.  159,  fig.  47. 
Hamilton:  Shore  of  Seneca  Lake,  New  York. 

Btella  ?  erectipora  Hall. 

883.   Fenestella  erectipora.     Hall,  Trans.  Albany  Institute,  X,  p.  174  (abstract, 
1881,  p.  33). 

886.  Fenestella  erectipora.     Hall,  Fifth  Ann.  Rep.  State  Geologist  New  York, 

for  the  year  1885,  pl.'l,  15, 17. 

887.  Fenestella  erectipora.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  118,  pi.  1, 

15,  17. 
Upper  Helderberg:  Near  Buffalo,  New  York. 

^Stella  Eudora  Hall.     See  Polypora  eudom  (Hall). 

Bstella  (Polypora)  Eudora  Hall  and  Simpson.     See  Polypora  eudora 

lall). 

Bstella  Eudora?  Hall  (1883).     See  Polypora?   stricta  (Hall  and 

mpson). 
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Feuestellfi  exlgna  IHrich. 

I8y0.    Feiit^stellft  exigufl.     Ulrich,  GeoL  Surv.  Illinoifl,  YJII.  p.  54d,  pi.  li,  1, 
Warsaw^  Monroe  County,  Illinois, 

Fenestella  eximla  Wiiichell. 

1866*    Feiieslella  eximiii,     Wincholl,  Rep.  Lower  Penin.  Michigan,  p.  92. 
Hamilton:  Potoakey,  Michigan. 

Fenej3tella  exornata  HalL  See  Semicoscinrum  exornatum  (Hall). 
Fenestella  (Hemitrypa)  fastigata  HalL  See  Unitiypa  fa,^tigata(] 
Fenestella  (Unitrypa)  fastigata  Hall  and  Sinipsoti.      See  Uni 

fa^stigata  (Hall). 
Fent?i>tella  (Heuiitrypa)  favosa  Hall.     See  Hemitrypa  favosa  (Ha 
Fenestella  {U  nitrypa)  ficticius  Hall  and  Simpson.     See  Unitrypa  fi 

(Hall  and  Simpyon). 
Fenestella  lilifonnis  Nicholson,     Not  recognisable. 

1874.   Fenestella  tiliformia.     Nicholaonj  Geoi.  Mag.,  new  ser,  I,  p.  199,  pi.  i 
1874.    Fen  eiitel  1  a  fi  1  i  f o  m^  b.     N  ioh  ol  son » Pal .  Pro viuoe  On  tari  o ,  p,  1 07,  fig.  4 
Upper  Ht>lcierlH:^r!^:  Wainflt^et,  Ontario, 

Obsi.  This  form  waa  foundetl  upon  the  outer  covering  of  !tK)me  spc 
Unitryjjflj  which  haa  probably  mnce  been  detw^ribeil  under  a 
name. 

Fenestella  filietriata  Ulrich* 

1890.   Fenestella  filistriata.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  635,  pi 

2,  2a. 
1894.   Fenestella  filistriata.     Keyes,  Missouri  Geol.  Surv.,  V,  p.  22. 

Burlington:  Burlington,  Iowa;  Montezuma,  Pike  County,  Illinois. 

Fenestella  filitexta  Winchell. 

1866.   Fenestella  filitexta.    Winchell,  Rep.  Lower  Penin.  Michigan,  p.  92. 
Hamilton:  Petoskey,  Michigan. 

Fenestella  fistulata  Hall.     See  Polypora  fistulata  (Hall). 
Fenestella  (Polypora)  fistulata  Hall.     See  Polypora  fistulata  (HaJ 
Fenestella  flabelliformis  Hall.     See  Polypora  flabellif ormis  (Hall) 
Fenestella  (Polypora)  flabelliformis  Hall.    Set  Polypora  flabellif 

(Hall). 
Fenestella  flexuosa  Ulrich.     See  Reteporina  flexuosa  (Ulrich). 

Fenestella  foliata  Ulrich. 

1888.   Fenestella  foliata.     Ulrich,  Bull.  Denison  Univ.,  IV,  p.  67,  pi.  xiii,  < 
Waverly :  Cuyahoga  Valley,  Ohio. 

Fenestella  ?  freqnens  Hall. 

1888.   Fenestella  frequens.     Hall,  Seventh  Ann.  Rep.  State  Geologist  NeM 
for  the  year  1887,  pi.  ix,  12-15 ;  Forty-first  Ann.  Rep.  New  York 
Mus.,pl.ix,  12-15. 
Lower  Helderberg:  Clarksville,  New  York. 

Fenestella  fonicnla  Ulrich. 

1890.   Fenestella  funicula.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  542.  pi.  li 
1894.   Fenestella  funicula.     Keyes,  Missouri  Geol.  Surv.,  V,  p.  23. 
Keokuk:  Keokuk,  Iowa. 

Fenestella  gmnifera  Hall.     See  Semicoscinium  graniferum  (Hall 
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istella  (Hemitrypa)  granifera  Hall.      See  Semicoscinium  grani- 

rum  (Hall). 

istella  granilinea  Hall.     See  Polypora  granilinea  (Hall). 

istella  (Polypora)  granilinea  Hall.     See  Polypora  granilinea  (Hall). 

Btella  granulosa  Whitfield. 

878.  Fenestella  granulosa.     Whitfield,  Ann.  Rep.  Geol.  Surv.  Wisconsin  for  the 

year  1877,  p.  68. 
882.   Fenestella  granulosa.    Whitfield,  Geol.  Surv.  Wisconsin,  IV,  p.  252,  pi. 
xii,  1,2. 

882.  Fenestella  oxfordensis.    Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  p.  159, 

pi.  vi,  13. 
Cincinnati  (Richmond) :  Delafield,  Wisconsin;  Oxford  andOregonia,  Ohio. 

jstella  hemicycla  Hall.     See  Semicoscinium  labiatum  (Hall), 
jstella  hemitrypa  Prout.     See  Hemitrypa  proutana  Ulrich. 

Stella  herrickana  Ulrich. 

888.   Fenestella  herrickana.     Ulrich,  Bull.  Denison  Univ. ,  IV,  p.  63,pl.  xiii,  2-2d. 
Waverly :  Moot's  Run  and  Richfield,  Ohio. 

Stella  hestia  Hall. 

879.  Fenestella  Hestia.     Hall,  Thirty-second  Ann.  Rep.  New  York  State  Mus., 

p.  168  (reprint,  1880,  p.  30) . 

883.  Fenestella  Hestia.     HaU,  Rep.  State  Geologist  New  York  for  the  year  1882, 

pi.  XX,  12, 13. 
887.   Fenestella  Hestia.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  45,  pi.  xx, 
12, 13. 
Lower  Helderbei^:  Schoharie,  New  York. 

^Stella  hexagonali8  Hall.     See  Polypora  hexagonalis  (Hall). 

jstella  (Polypora)  hexagonalis  Hall.     See  Polypora  hexagonalis 

[all). 

jstella  hexagonalis  var.  foraminulosa  Hall.     See  Polypora  hex- 

onalis-foraminulosa  (Hall). 

jstella  (Polypora)  hexagonalis  var.  foraminulosa  Hall.     See  Poly- 

ra  hexagonalis-foraminulosa  (Hall). 

Stella  ?  idalia  Hall. 

874.   Fenestella  Idalia.     Hall,  Twenty-sixth  Ann.  Rep.  New  York  State  Mus., 

p.  95. 
879.   Fenestella  Idalia.     Hall,  Thirty-second  Ann.  Rep.  New  York  State  Mus., 

p.  170  (reprint,  1880,  p.  32). 
883.   Fenestella  Idalia.     Hall,  Rep.  State  Geologist  New  York  for  the  year  1882, 

pi.  xxi,  6-9. 
887.   Fenestella  Idalia.     Hall  and  Sunpson,  Pal.  New  York,  VI,  p.  52,  pi. 

xxi,  6-9. 
Lower  Helderberg:  Clarksville,  New  York. 

jstella  Idothea  Hall.     See  Polypora  idothea  (Hall). 

Stella  (Polypora)  Idothea  Hall  and  Simpson.    See  Polypora  idothea 

[all). 

Stella  inseqnalis  Ulrich. 

890.   Fenestella  inaequalis.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  554,  pi.  lii, 
9,  9a,  pi.  liv,  4,  4a. 
Upper  Coal  Measures:  Ball's  Mill,  Sangamon  County,  Illinois. 
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Ft'rtC'snOhi  ( Ptiloporrlla)  hiRHjitalis  Hull  sind  8imp!ion.     i: 

iim-qimlis  (Hall  and  !Siiiip?>oti), 

Fcnesk'Ua  ineoiigruens  Quoiii^tedt.     Not  rt'co^izable. 

ISSl.    Feiiefitt'Jla  lOfonjpneiiB.     QQen^edt,  Boehryn-  odd  S(ej 

I'pptT  Ilelderbergr"  Sandusky,  Oliio. 

Feurwtplla  infloxM  Hall     8c?o  8omiro!i«ciniiim  infl^xum  { 

Fenestella  iiitermedia  Prout, 

lS5ft.    Feni^k^ia  intt^rmexlia.     Prtnit^  Traufi.  St-  Louis  Ai^arl.  F 
CartKinifiTi>Uii;  Organ  Mounlaiiie,  New  Mexk'^. 

Fi'iii^sU'lla  iiit^^rrupta  Hall.     See  Semkosciiiiuni  interr 

Fenestella  jimcea  llall. 

i  ^ 79.    Fii ihmU' I Itt  j u n ct* u b.     H all ,  Thi rty-»econd  Ann ,  Rep.  No w 

p.  h\R  (R'print,  IKSO,  ]k  :W), 
IS83.  Fent-Molla  juriceu^.     Hdl,  Eep,  State  Gcologimt  New  ' 

1882,  jjI.  XX,  U^IS, 
18H7.    FeiH^telUi  juincews.     Ilatl  and  SiiQ]^«OTi,  PaL  New  York 
Hi- 18. 
Lower  Helderterjr:  CSarksville,  New  York. 

FenesU^llri  lahiata  HalL     See  Seink'oseitiiiini  labiatmn  ( 
Feiiestella  (Folypora)   Uevistriata  HalL      See    Polyp 

(Hall). 
Feiiestella  l^rgiwyiina  Hall  See  Poly  pom  largis^inia  ( 
Ft^ne^tetla  (Polypura)  larj^^iss>ima  Hall.  See  Polypora  la 
Fenestella  (Heniitrypa)  lata  HalL  See  Unitrypa  lata  ( 
Feiiestella  (Cnitrypa)  lata  Hall  and  Simpj^on,  See  UDiti 
Feaestella  latiearina  Siuip.soiL     Not  recognizable. 

1897.   Feue^eiia  iaticarina.    Biinpaon,  Fourteentli  Ann.   Re] 
New  Yurk  for  tbif  year  1894,  [tl.  ii,  12. 
Obs,    Simffriun  nowhere  else  niludes  to  this  spet^ias,  noi 
HUlhorship.     Geological  horlKon  and  loijality  lire  not  ] 

Fenastella  (Ptiloporella)  laderefcieetis  Hall  and  Simpson 

rella  laticrescena  (Hall  and  Simiison). 
Fenestella  latijunetura  Hall,     See  Seniietm-iniuni  latijui 
Fene.stella  latltriim/atii  HalL     See  Polypura  latitruneat 
Fenestella  (Polvpora)  latitruncata  HalL     See  Polyi>u 

(Hall). 
FeneiJtella  (Archiniedas)  laxa  HalL     See  Arehiinedee  h: 
FenCHtclla  levinodata  Hall.     See  Pol yiK>ra  levinodata  ( 
Fenesteila   (Polypora)    levinodata    HalL      See   Polyp 

(Hall). 
Fenestella  (Polypora)  Lilam  HalL     See  Polyponi  lUeea 

FeEestella  limbata  Foerste. 

1887.  Fi^ntr^ti'llii  l]iiilmtu!^>     Frjerste.  Bull.  Sd.  Lab.  Denison 
vii,  lOa-r/. 
Cual  Meatsafes:  Flint  Ridge,  Ohio, 
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tcUa  linif>atii9  vai\    reniotiLs   Foerste.     See  Fcucstelhi  reinota 

bella  limltarifl  inrlch. 

JO.  Fenestella  limitarij^.     iTlrich,  GeoL  Sur\\  Illinoit*,  VIIl,  p. 538,  pi.  xlix,  4, 

M*  Fem'f'tdla  litTiitari^.     Keya^,  Mi^>uri  Geol.  8urv,,V,  p.  23, 
Kyokiiki  Keokuk  ami  Beiiton!*iH>rt,  Iowa. 

tcllu  Hnt^anodii  HalL     Not  rocogiiissed. 

^  FeueHlella  lintmntKiai.     Hall,  Trana*  Albany  Inetitute,  X,  p,  IftS  ( abstract, 
lK81,p.22). 
UpfH^r  Helflerbt^i^:  LcM.^ljty  not  jnven. 

ttelhi  (Tcetuii|X)ra)  loculata  Ilall.     See  Loeiilipora loculata  (Hall). 

tella  lodienBia  Meek. 

rS,  Fenes t e  1 1  u  n] u  I  ti porabi  ( McCoy)  Vftr.  lodietisis.     Meek ,  Pal .  O hi i  j,  1 1 ,  p .  274, 

Wa  vu  rl  y  i  LchI  i^  Oh  to . 

tellu  hinulatii  Hall.     See  Semiooschiium  lunulatimi  (Hall). 

tella  lyeUi  Dawson, 

ra  FtMu^stella  lyelH.     Dawaon,  Acadian  Geoh,  ed.  3,  p.  2»8,  ti^,  m. 
CarkMiiferoiifi:  Windsor  ami  S^t^^wiacke,  Nova  S^^ttia, 

tella   (Lvropom)   Ivra  HatL     See   LrroiH)m   Kubqua^lninH-lym 
J  I), 

tella  magniflca  Nicholson* 

F4.  Feriestjellu  mii^Jtit^.     Nicholeoo,  GenL  Miig.^  new  ser.,  I,  p.  197,  pL  ix,  22. 
r4 .  Fen  eiitel  la  1 1  lagii  i  !i  ea,     N  leli  olHi:m ,  Pa  I .  Pn>  v  i  nee  0  ntario  p  p,  104 ,  lig.  4 1  r^,  6. 
Upper  Hclderbtsr]^:  Port  Co J  borne,  Ontario. 

teUa  marclda  Hall. 

*4.  Fenestella  mardda.     Hall,  Thirty -si  xtb  Ann.  Rep.  NtiW  York  (;itate  Mua,, 

p.  Bl. 
^7.  FenesteHa  nmrdda.     Hall^  Sixth  Ann.  Eep,  State  Geologist  New  York  for 

the  ytjur  1  m\  p. 51,  pi.  vi,  10-15. 
Hauiiltijti:  Darien  and  Mo8t^ow,New  York. 

tella  tnargiualii  Nicholson. 

74 .  Fet  u-i^tel  la  mar;: j  n  al  is.     N  i  choleon ,  Geol .  Mag*  .new  Ber. ,  T ,  p.  1 97 ,  [i  L  i  x ,  2H. 
r4.  Feni*stdhi  jiiar)^inaliB.     Nit^bolson,  PuL  Pmvinre  Ontario,  p.  Ul.^j,  rig*  42. 
Upper  Helderl>erg:  Port  Colborne,  Ontario. 

tella  meekaua  Uliich, 

S8.  Feneatelk  njeekana.     Ulrich,  Bull.  DKniyoii  Univ.,  IV,  p.  i'A,  pi.  xiii,  1-Ui. 
Waverly:  Richfield  and  Lodi,  Ohio. 

itella  {Archiinede.s)  Meekana  Ilall,     See  Arehimede^  meekanua 

ill). 

ttella  microtreitia  D'Orbigny.     Not  recogfnizahle. 
r>0.    Fenes^trella  microtreina.     D'OrhignVt  Prmln  de  Pal.j  1,  p*  45, 
**Etatfl-UDiH,  Kentucky,  faillejs  de  TOhio," 

tella  mimlca  Ulrich. 

JO.   Friief*tellH  niimiai.     Ulrieh,  GeoL  Surv.  lUinois,  Xlll^  p.  552,  [il.  lii,  7,  7a 


Coal  Meaiiurea:  Efeyille,  IllinoiiJi. 
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FeneateUft  modesta  Ulrich. 

IHIH).   Feriet^tdla  modesta.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  550,  pi. '. 
VorI  .% Measures:  Knox  County  and  Seville,  Illinois. 

Fenestella  multiplex  Hall.     See  Polypora  multiplex  (Hall). 
Feneiitella  (Polypora)  multiplex  Hall.     See  Polypora  multiplex 
Fene?itella  miiltiporata  (McCoy),  var.  lodiensis  Meek.     See  Fei 
lodiensia  Meek. 

FeEe8t«lla  multispinosa  Ulrich. 

1H9(J.    Fetiest^jUa  multispinosa.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p. 

1,  3-:ki. 
IStH.   Fem^toUa  multispinosa.    Keyes,  Missouri  Geol.  Surv.,  V,  p.  23. 

Keokuk:  Bentonsport  and  Keokuk,  Iowa;  Kings  Mountain,  Keni 

Fene»tellfi  mutabilis  Hall.     See  Polypora  mutabilis  (Hall). 
Feticstelltt  (Polypora)  mutabilis  Hall.     See  Polypora  mutabilis 
Feiiestella  (Uuitrypa)  nana  Hall  and  Simpson.     See  Unitryp 

Hall  and  Siinpson. 
Fenestella  nervata  Nicholson.     See  Ptiloporella  nervata  (Nick 
Fenestella  Nervia  Hall.     See  Unitrypa  nervia  (Hall). 
Fenestetla  (Hemitrypa)  Nervia  Hall.     See  Unitrypa  nervia  (Hs 
Fenest^lla  (Unitrypa)  Nervia  Hall  and  Simpson.     See  Unitrypa 

(Hall). 
Fpnestella  (Hcmitrypa)  Nervia  var.  constricta  Hall.     See  Ui 

nervia-eon-Htricta  (Hall). 
Ft^iiesfcella  (Utiitrypa)  Nervia  var.  constricta  Hall  and  Simpsoi 

Unitr3'pa  ni^rvia-constricta  (Hall). 
Feneatella  uexa  Hall.     See  Polypora  nexa  (Hall). 
Fenostclla  (Polypora)  nexa  Hall.     See  Polypora  nexa  (Hall). 

FeaeBtella  T  aexillB  Hall. 

1888.   Fenei^tella  nexilis.     Hall,  Seventh  Ann.  Rep.  State  Geologist  Nc 
ior  the  year  1887,  pi.  x,  14,  15;  Forty-first  Ann.  Rep.  New  Y( 
Muj^.,pl.  X,  14, 15. 
Upper  Helderberg:  Locality  not  given. 

Fenefitella  nicholsoni  Whiteaves. 

IS 74.   Fenes^tella  cribrosa  (not  of  Hall).    Nicholson,  Pal.  Province  Oi 

lOfifig.43. 
1898,   Penei^tella  Nicholsoni.     Whiteaves,  Contr.  Canad.  Pal.,  I,  p.  378. 
Hamilton:  Widder  and  near  Arkona,  Ontario. 

FeneBtella  Eododorsalis  Ulrich. 

1890,   Fent^tella  compressa  var.  nododorsalis.     Ulrich,  Greol.  Surv.  Illinc 
p,  ,^0,  pi.  1, 2. 
Ke^ikuk:  Kings  Mountain,  Kentucky. 

Feneitella  nodosa  Prout. 

Ks6tj.    Fenpfitella  nodosa.    Prout,  Trans.  St.  Louis  Acad.  Sci.,  II,  p.  410. 
Hiun  i  I  tx)n :  Locality  not  given ;  ( Buffalo,  Iowa  ? ) . 

Feneatella  noe  Hall  and  Simpson. 

1883.  Fene^tolla  sp.    Hall,  Rep.  State  Geologiet  New  York  for  the  year 
xlii,  19-22. 
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tella  noe  Hall  and  Simpson — Continued. 

87.  Fenestella  Noe.   Hall  and  Simpson,  Pal.  New  York,  VI,  p.  47,  pi.  xiii,  19-22. 
Lower  Helderberg:  Clarksville,  New  York. 

;tella  normalis  Hall.     Not  recognizable. 

85.  Fenestella  normalis.     Hall,  Rep.  State  Geologist  New  York  for  the  year 
1884,  pi.  i,  8. 

Geological  horizon  and  locality  not  given. 
tella  norwoodiana  Prout. 
58.  Fenestella  Norwoodiana.     Prout,Tran8.  St.  Louis  Acad.Sci.,1,  p.  233. 

Carboniferous:  Organ  Mountains,  New  Mexico. 

jtella  obliqua  Hall.     See  Polypora  obliqua  (Hall  and  Simpson), 
jtella  (Polypora)  obliqua  Hall  and  Simpson.     See  Polypora  obli- 
i  (Hall  and  Simpson), 
itella  (Archimedes)  Owenana  Hall.     See  Archimedes  owenanus 

ji). 

(tella  oxfordensis  Ulrich.     See  Fenestella  granulosa  Whitfield. 

itella  papillata  Hall.     See  Polypora  paxillata  (Hall). 

itella  parallela  Hall  (1881).     Not  recognized. 

^.  Fenestella  parallela.    Hall,  Trans.  Albany  Institute,  X,  p.  168  (abstract, 

1881,  p.  26). 
Upper  Helderberg:  New  York. 

tella  parallela  Hall  (1888).     See  Loculipora  loculata  (Hall). 

tella  parallela  Hall. 

55.  Fenestella  parallela.    Hall,  Rep.  State  (xeologist  New  York  for  the  year 

1884,  pi.  i,  7. 

56.  Fenestella  parallela.     HaU,  Fifth  Ann.  Rep.  State  Geologist  New  York  for 

the  year  1885,  pi.  xliv,  8-18. 

57.  Fenestella  parallela.    Hall  and  Simpson,  Pal.  New  York,  VI,  p.  107,  pi. 

xliv,  8-18. 
Upper  Helderberg:  Near  Buffalo,  New  York. 

tella  parvnlipora  Hall. 

^6.  Fenestella  parvulipora.    Hall,  Twenty-eighth  Ann.  Rep.  New  York  State 

Museum  (documentary  edition),  pi.  xii,  1-9;  ibid.  (Museum  edition), 

1879,  p.  123,  pi.  xii,  1-9. 
52.  Fenestella  parvulipora.     Hall,  Eleventh  Ann.   Rep.  Indiana  Greol.  Nat, 

Hist.,  p.  249,  pi.  xi,  1-9. 
Niagara:  Waldron,  Indiana. 

tella  patellifera  Ulrich.     See  Fenestella  variapora  Hall. 

tella  paxillata  Hall.     See  Polypora  paxillata  (Hall). 

tella  (Polypora)  paxillata  Hall  and  Simpson.     See  Polypora  pax- 

:a  (Hall). 

;ella  peculiaris  Hall. 

13.  Fenestella  peculiaris.    Hall,  Rep.  State  Geologist  New  York  for  the  year 

1882,  pi.  (42)  xxxiii,  19-21. 
\7.  Fenestella  peculiaris.    Hall  and  Simpson,  Pal.  New  York,  VI,  p.  113,  pi. 

xlii,  19-21. 
Upper  Helderberg:  Near  Caledonia,  New  York. 

tella  perangulata  Hall.     See  Polypora  perangulata  (Hall). 
Bull.  173 17  CnnaU 
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Fenesjella  (Polypora)  perangulata  Hall.     See  Polypora  perangulata 
(Hall). 

Fenestella  perelegans  Meek. 

1872.  Fenestella  perelegans.    Meek,  Pal.  Eastern  Nebraska,  p.  153,  pi.  vii,  BSd. 
(Proposed  under  F.  Shumardii  Meek  (not  Prout).) 

1885.  Fenestella  perelegans.    Waagen  and  Pichl,  Pal.  Indica,  8er.  XIII,  p.  777, 

pi.  Ixxxvii,  1-3. 

1894.  Fenestella  shumardi  (not  of  Prout).     Keyes, Missouri  Geol. Sarv.,  V,  p. 
24,  pi.  xxxiv,  2a,  b. 

1896.  Fenestella  shumardi  (not  of  Prout).     Smith,  Proc.  American  Phil.  Soc, 
XXXV,  p.  237. 
Coal  Measures:  Nebraska  City,  Nebraska;  Poteau  Mountain,  Indian  Ter- 
ritory (Smith). 

Fenestella  perforata  Hall.     See  Loculipora  perforata  (Hall). 

Fenestella   (Loculipora)   perforata   Hall.     See  Loculipora  perforata 

(Hall). 
Fenestella  permarginata  Hall.     See  Semicoscinium  permarginatum 

(Hall). 

Fenestella  permixiuta  Ulrich. 

1890.   Fenestella  perminuta.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  551,  pi.  Hi, 
4-46. 
Coal  Measures:  Seville,  Illinois. 

Fenestella  (Hemitrypa)  pernodosa  Hall.     See  Unitrypa  pernodosa 

(Hall). 
Fenestella  (Unitrypa)  pernodosa  Hall.     See  Unitrypa  pernodosa  (Hall). 

Fenestella  perpleza  Hall. 

1883.   Fenestella  (Hemitrypa)  perplexa.     Hall,  Trans.   Albany  Institute,    X, 
p.  175  (abstract,  1881,  p.  33). 

1887.  Fenestella  perplexa.    Hall  and  Simpson,  Pal.  New  York,  VI,  p.  130. 

1888.  Fenestella  perplexa.    Hall,  Seventh  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1887,  pi.  xiv,  5;  Forty-first  Ann.  Rep.  New  York  State  Mus., 
pi.  xiv,  5. 

1886.  Fenestella  bigeneris.    Ulrich,  Contr.  American  Pal.,  I,  p.  11,  pi.  ii,  1,  la. 
Hamilton:  Falls  of  the  Ohio. 

Fenestella  (Hemitrypa)  perplexa  Hall.     See  Fenestella  perplexa  Hall. 

Fenestella  pertenuis  Hall  (1881).     See  Fenestella  proutana  Miller. 

Fenestella  pertenuis  Hall. 

1883.   Fenestella  pertenuis.    Hall,  Trans.  Albany  Institute,  X,  p.  62  (abstract, 

1879,  p.  6). 
1882.   Fenestella  pertenuis.    Hall,  Eleventh  A.m.  Rep.  Indiana  Geol.  Nat  Hiat^ , 
p.  251. 
Niagara:  Waldron,  Indiana. 

Fenestella  perundata  Hall.     See  Reteporidra  perundata  (Hall). 

Fenestella  (Polypora)  perundata  Hall  and  Simpson.     See  Reteporidra 

perundata  (Hall). 
Fenestella  perundulata  Hall.     See  Reteporina  perundulata  (Hall). 
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Btella  philia  Hall. 

579.   Fenestella  Philia.    Hall,  Thirty-second  Ann,  Rep.  New  York  State  Mus., 
p.  168  (reprint,  1880,  p.  30). 

883.  Fenestella  Philia.    Hall,  Rep.  State  Geologist  New  York  for  the  year  1882, 

pi.  XX,  9-11. 
887.   Fenestella  Philia.    Hall  and  Simpson,  Pal.  New  York,  VI,  p.  50,  pi.  xx, 
^11. 
Lower  Helderberg:  Clarksville,  New  York. 

Stella  (Ptiloporina)  pinnata  Hall  and  Simpson.     See  Ptiloporina 
dnata  Hall  and  Simpson. 

Stella  planiramosa    Hall  (Lower    Helderberg).      See  Polypora 
mpressa  (Hall). 

Btella  planiramosa  Hall. 

884.  Fenestella  planiramosa.    Hall,  Thirtyndxth  Ann.  Rep.  New  York  State 

Mus.,  p.  62. 
887.   Fenestella  planiramosa.    Hall,  Sixth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1886,  p.  44,  pi.  i,  1-13. 
899.  Fenestella  planiramosa.    Grabau,  Bull.  Buffalo  Soc.  Nat.  Sci.,  VI,  p.  169, 

^g.  48. 
Hamilton:  Bellona  and  Eighteenmile  Creek,  New  York. 

Stella  plumosa  Prout.     See  Hemitrypa  plumosa  (Prout). 

Btella  popeana  Prout. 

858.   Fenestella  Popeana.    Prout,  Trans.  St  Louis  Acad.  Sci.,  I,  p.  229;  ibid., 
p.  388. 
Permian:  Guadalupe  Mountains,  New  Mexico. 

Stella  porosa  Hall.     See  Polypora  porosa  (Hall.) 

Stella  (Polypora)  porosa  Hall.     See  Polypora  porosa  (Hall). 

Stella  prsecursor  Hall.     See  Unltrypa  prsecursor  (Hall). 

jstella  (Unitrypa)  prsecursor  Hall.    See  Unitrypa  prsecursor  (Hall). 

istella  prisca?    Hall  (not  Lonsdale  nor  Goldfuss).     See  Semico- 

nium  tenuiceps  (Hall). 

itella  proceritas  Hall  and  Simpson. 

887.   Fenestella  proceritas.    Hall  and  Simpson,  Pal.  New  York,  VI,  p.  115,  pi. 
xlvi,32,36,36. 
Upper  Helderberg:  Walpole,  Ontario. 

sstella  (Unitrypa)  projecta  Hall  and  Simpson.    See  Unitrypa  acaulis 
aU). 

Btella  prolixa  Hall. 

883.   Fenestella  prolixa.    Hall,  Trans.  Albany  Institute,  X,  p.  64  (abstract,  1879, 

p.  8). 
882.  Fenestella  prolixa.    Hall,  Eleventh  Ann.  Bep.  Indiana  Geol.  Nat.  Hist, 

p.  253. 
Niagara:  Waldron,  Indiana. 

istella  propria  Hall.     See  Polypora  propria  (Hall). 

istella  (Polypora)  propria  Hall  and  Simpson.     See  Polypora  pro- 

ia(HaU). 
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Fenestella  proutana  .Miller. 

1883.   Fenestella  pertenuis.  Hall,  Trans.  Albany  Institute,.  X,  p.  171  (abstract, 
1881,  p.  29). 

1886.  Fenestella  pertenuis.  Hall,  Fifth  Ann.  Rep.  State  Geologist  New  York  for 

the  year  1885,  pi.  xlv,  22, 23. 

1887.  Fenestella  pertenuis.    Hall  and  Simpson,  Pal.  New  York,  VI,  p.  106,  pi. 

xlv,  22, 23. 

1883.  Fenestella  proutana.    Miller,  American  Pal.  Foss.,  ed.  2,  p.  291.     (Name 

proposed  for  F.  pertenuis,  preoccupied  by  Hall  for  a  species  from  the 
Niagara  at  Waldron,  Indiana). 
Hamilton:  Falls  of  the  Ohio. 

Fenestella  pnlchella  Ulrich. 

1886.  Fenestella  pulchella.    Ulrich,  Oontr.  American  Pal. ,  I,  p.  9,  pi.  i,  4, 4a. 
Hamilton:  Falls  of  the  Ohio. 

Fenestella  punctostriata  Hall.     See  Polypora  punctostriata  (Hall). 

Fenestella  quadrangula  Hall. 

1884.  Fenestella  quadrangula.    Hall,  Thirty-sixth  Ann.  Rep.  New  York  State 

Mus.,p.68. 

1887.  Fenestella  quadrangula.    Hall,  Sixth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1886,  p.  47,  pi.  iii,  7-12. 
Hamilton:  Darien,  New  York. 

Fenestella  quadrangularis  Hall.     See  Polypora  quadrangularis  (Hall). 

Fenestella  (Polypora)  quadrangularis  Hall.  See  Polypora  quadrangu- 
laris (Hall). 

Fenestella  quadrula  Hall.     See  Unitrypa  quadrula  (Hall). 

Fenestella  (Lyropora)  quincuncialis  Hall.  See  Lyropora  quincunci- 
alls  (Hall). 

Fenestella  regalis  Ulrich. 

1890.   Fenestella  regalis.    Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  538,  pi.  1, 1,  la,  pL 
liv,5. 
Keokuk:  Kings  Mountain,  Kentucky. 

Fenestella  regalis-macra  Ulrich. 

1888.  Fenestella  regalis  var.  macra.    Ulrich,  Bull.  Denison  Univ.,  IV,  p.  70,  pi. 

xiii,  5, 6a. 
Waverly:  Richfield,  Ohio. 

Fenestella  remota  Foerste. 

1887.   Fenestella  limbatus  var.  remotus.     Foerste,  Bull.  Sci.  Lab.  Denison  Univ., 
II,  p.  84,  pi.  vii,  11. 

1887.  Fenestella  remota.    Foerste,  Bull.  Sci.  Lab.  Denison  Univ.,  II,  p.  87. 
Coal  Measures:  Flint  Ridge,  Ohio. 

Fenestella  (Lyropora)  retrorsa  Meek  and  Worthen.     See  Lyropora 

retrorsa  (Meek  and  Worthen). 
Fenestella  rhombif era  Hall.     See  Reteporina  rhombifera  (Hall). 
Fenestella  (Reteporina)  rhombifera  Hall  and  Simpson.     See  Reteporina 

rhombifera  (Hall). 

Fenestella  richfleldensis  Ulrich. 

1888.  Fenestella  albida  var.  richfieldensis.     Ulrich,  Bull.  Denison  Univ.,  IV,  p. 

66,  pi.  xiii,  3-3c. 
Waverly:  Richfield,  Ohio. 
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^Stella  rigida  Hall,     See  Poly  pom  rigida  (Hall), 

^Stella  (Polypora)  rigida  HalL     S<>e  Poly[>ora  rigida  (Hall). 

istella  robusbi  HalL     See  Polypora  robusta  (Hall). 

?stella  (Poly pom)  robusta  Hall.     See  Polypora  rubuijta  (Hall), 

Stella  mdifl  Ulrich. 

S90.   Feneatella  mdiR.    Ulrich,  Geol.  Surv.  Illinoifl,  VIII,  p.  637,  pi  xHx,  a-iWL 
894,   Feneatella  rudis.     Keyee,  MisBouri  GeoU  Sur\'.^  V,  p.  23^  pL  xxxiv,  6^ 

Keokuk:  K<?okiik  and  Bentonaports  Iowa. 

Warsaw:  Warsaw  and  Nauvoo,  Illinois. 

^Stella  (Polypora)  rustica  Hall  and  Simpson,     See  Polypora  loi^tica 

[all  aud  Simpjson), 

!fitella  scalaris  Halh     See  Unitrypa  iscalaris  (Hall). 

^Stella  (Unitrypa)  t^calarii^  Hall*     See  Unitrypa  sc^alans  (Hall). 

^Stella  sculptilij^  Ulrieh.     S^e  Fenestella  f^telktti  Hall 

?stella  semirotunda  HalL  S^b  Semicosciniuni  s^emirotundum  (Hall). 

^stella  (Polypora)  separata  HalL     See  Polypora  st^imrata  (Hall), 

Stella  serr&ta  H^ilL 

&S3.    FeDegtella  aerrata.    Hall,  Trans,  Albanv  Institute,  X,  p,  170  (abatwt,  ISSt, 

p,28). 
887.    Fenest^llfl  seirata.     Hall  and  Simpaon,  Pal,  New  York,  VJ,  p.  110,  pi,  xlvii, 

HamiUon:  Falls  of  the  Ohio. 

Stella  Berratala  Ulrich. 

sm    Feneattlk  Hcrratula.     Ulrich,  GeoL  8tirv.  llUnoiB,  VIII,  p,  544,  pL  1, 5-5r-, 
894,  Feneptella  aerratula.     Kf^yt^T  Miaaonri  Go<.*l,  8urv,»  V,  p.  23, 

Keokuk:  ^auvoo,  Uliiiois. 

Wareaw:  Warsaw  and  Monroe  County,  Illinoia. 

81.  Louie:  CaldweU,  Lyon,  and  Crittenden  eoa titles,  Kentucky. 

Cheat4>r:  Bloane  Yalley,  Kentucky, 

Stella  BeTillensiB  Ulrich. 

y90.    Feneate  \  I  a  ssevi  1 1  enaia.     Ulrich ,  Geol .  8un'.  Ill  inom,  VIII ,  p,  55  2,  pi ,  1 1  i ,  6, 6a, 
Base  of  Coal  Meaaures:  Seville,  Illinoia. 

Stella  shaniardi  Prout. 

858.    Feneatella  Shumardii.     Prout,  Trana,  St,  Louis  Acarl,  Sri.,  I,  p.  232. 
Carbon  if erona:  Or^^  Mountains,  New  Mexieo, 

'Stella  Shumardii  Meek  and  other  authors  (not  Pront),     See  Fe- 

stella  perelegans  Meek. 

istella  aingulari.s  Hall,     See  Fene^^tella  wingiilantari  HalL 

Stella  singalaritaB  HalL 

883.    Fem*i^tella  fliiigularij?.     Hall,  Trans.  iVlliany  Inatitute,  X,  ]>.  171  (  Ft^neat^lla 

aingularita^,  abstract,  1381,  p.  29). 
S87,   Feneatella  singularitaa.     Hall  and  Bimpeon,  PaL  New  York,  Vlj  p,  1 14,  pi. 

^U4, 12-16. 
Hamilton:  Falla  of  the  Ohio. 

'Stella  (Ptiloporina)  Binistmlig  Hall  and  Simpson,     Sec  Ptiloporiiia 
listiulis  (Hall  and  Simpeon).  ^  I 
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FenesteUa  sinuosa  Hall. 

1886.  Feneetella  sinuoea.    Hall,  Fifth  Ann.  Rep.  State  Greologist  New  York  for 

the  year  1885,  pi.  xliv,  5,  6. 

1887.  Fenestella  smnoBa.    Hall  and  Simpson,  Pal.  New  York,  VI,  p.  116,  pi. 

xliv,  5,  6. 
Upper  Helderberg:  Near  Caledonia,  New  York. 

Fenestella  spio  Hall  and  Simpson. 

1883.   Fenestella  sp.  (?).     Hall,  Rep.  State  Geologist  New  York  for  the  year  1882, 

pi.  xix,  16. 
1887.   Fenestella  Spio.    Hall  and  Simpson,  Pal.  New  York,  VI,  p.  47,  pi.  xix,  16. 
Lower  Helderberg:  Clarksville,  New  York. 

Fenestella  spissa  Hall. 

1887.   Fenestella  spissa.     Hall,  Sixth  Ann.  Rep.  State  iieologist  New  York  for 
the  year  1886,  p.  69. 
Hamilton:  West  Bloomfield,  New  York. 

Fenestella  stellata  Hall. 

1883.   Fenestella  stellata.     Hall,  Trans.  Albany  Institute,  X,  p.  170  (abstract, 
1881,  p.  29). 

1886.  Fenestella  stellata.    Hall,  Fifth  Ann.  Rep.  State  Geologist  New  York  for 

the  year  1886,  pi.  xlv,  14,  16. 

1887.  Fenestella  stellata.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  109,  pi. 

xlv,  14,  16,  pi.  xlvii,  20-36. 
1897.   Fenestella  stellata.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 

York  for  the  year  1894,  pi.  ii,  6. 
1886.   Fenestella  sculptilis.    Ulrich,  Contr.  American  Pal.,  I,  p.  10,  pi.  i,3. 
Hamilton:  Falls  of  the  Ohio. 

Fenestella  (Hemitrypa)  stipata  Hall.     See  Unitrypa  tegulata  (Hall). 
Fenestella  (Unitiypa)  stipata  Hall.     See  Unitrypa  tegulata  (Hall). 
Fenestella  strata  Hall.     See  Reteporina  striata  (Hall). 
Fenestella  (Reteporina)  striata  Hall.     See  Reteporina  striata  (Hall). 
Fenestella  striatopora  Hall.     See  Polypora  striatopora  (Hall). 
Fenestella  (Polypora)  striatopora  Hall. .  See  Polypora  striatopora  (Hall) . 
Fenestella  (Polypora)  stricta  Hall  and  Simpson.     See  Polypora?  strieta 
(Hall  and  Simpson). 

Fenestella  Bubflezuosa  Ulrich. 

1888.  Fenestella  subflexuosa.    Ulrich,  Bull.  Denison  Univ.,  IV,  p.  68,  pi.  xiii,  6. 
Waverly:  Cuyahoga  Falls,  Ohio. 

Fenestella  submutans  Hall.     See  Polypora  submutans  (Hall). 
Fenestella  (Polypora)  submutans  Hall.    See  Polypora  submutans  (Hall). 
Fenestcilla  (Lyropora)  subquadrans  Hall.     See  Lyropora  subquadrans 
(Hall). 

Fenestella  subretiformis  Prout. 

1868.   Fenestella  subretiformis.     Prout,  Trans.  St  Louis  Acad.  Sci.,  I,  p.  233. 
Carboniferous:  Organ  Mountains,  New  Mexico. 

Fenestella  (Hemitrypa)  substriata  Hall.    See  Unitrypa  snbstriata  (Hall). 
Fenestella  subtortilis  Hall.     See  Semicoscinium  subtortile  (Hall). 
Fenestella  (Archimedes)  Swallovana  Hall.     See  Archimedes  swallo- 
vanus  (Hall). 
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tella  Bylvia  Hall. 

74.   Feneetella  Sylvia.     Hall,  Twenty-sixth  Ann.  Rep.  New  York  State  Mus., 

p.  96. 
79.  Fenestella  Sylvia.     Hall,  Thirty-second  Ann.  Rep.  New  York  State  Mus., 

p.  167  (reprint,  1880,  p.  29). 
83.   Fenestella  Sylvia.     Hall,  Rep.  State  Geologist  New  York  for  the  year  1882, 

pi.  XX,  4-7. 

87.  Fenestella  Sylvia.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  49,  pi.  xx,  4-7. 
Lower  Helderberg:  Clarksville,  New  York. 

Jtella  tantiilus  Hall.     See  Polypora  tantula  (Hall). 

;tella  (Hemitrypa)  tegulata  Hall.     See  Unitrypa  tegulata  (Hall). 

rt«lla  (Unitrypa)  tegulata  Hall.     See  Unitrypa  tegulata  (Hall). 

tella  tenaz  Ulrich. 

88.  Fenestella  tenax.    Ulrich,  Bull.  Denison  Univ.,  IV,  p.  71. 

90.   Fenestella  tenax.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  646,  pi.  li,  2-2<f. 
M.  Fenestella  tenax.    Keyes,  Missouri  Geol.  Surv.,  V,  p.  24. 

Warsaw:  Warsaw,  and  Monroe  County,  Illinois. 

Chester:  Chester  and  Kaskaskia,  Illinois;  Sloans  Valley,  Kentucky. 

Waverly:  Cuyahoga  County,  Ohio. 

tella  tenella  Hall. 

86.  Fenestella  tenella.     Hall,  Fifth  Ann.  Rep.  State  Geologist  New  York  for 

the  year  1885,  pi.  xlv,  18, 19. 

87.  Fenestella  tenella.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  105,  pi.  xlv, 

18, 19. 
Hamilton:  Falls  of  the  Ohio. 

;tella  tenuiceps  Hall.     See  Semicoscinium  tenuiceps  (Hall), 
jtella  tenuiceps  Nicholson  (not  Hall).     See  Fenestella  arkonensis 
dteaves. 

tella  tenuis  Hall. 

52.   Fenestella  tenuis.     Hall,  Pal.  New  York,  II,  p.  51,  pi.  xix,  5a-c. 

Clinton:  Wolcott  Furnace,  Whiting's  Mill,  Wayne  County,  New  York. 

itella  Thyene  Hall.     See  Semicoscinium  thyene  (Hall). 

itella  torta  Hall.     See  Semicoscinium  tortum  (Hall). 

itella  (Unitrypa)  transversa  Hall  and  Simpson.     See  Unitrypa 

ulata  (Hall). 

tella  triserialis  Ulrich. 

90.   Fenestella  triserialie.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  541,  pi.  1, 4, 4a. 
Keokuk:  Kings  Mountain,  Kentucky. 

teUa  tritnbercnlata  Prout. 

58.   Fenestella  trituberculata.     Prout,  Trans.  St.  Louis  Acad.  Sci.,  I,  p.  228. 
Carboniferous:  Organ  Mountains,  New  Mexico. 

tella  tubercnlata  Hall  and  Simpson. 

87.   Fenestella  tuberculata.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  116, 
pi.  xlvi,  25,  26,  33,  34. 
Upper  Helderberg:  Ontario. 

jtella  varia  Hall.     See  Polypora  varia  (Hall). 

tella  variabilis  Prout. 

58.   Fenestella  variabilis.     Prout,  Trans.  St.  Louis  Acad.  S<i.,  1,  p.  281. 
Carl>oniferous:  Orjiran  MonntaiiiH,  New  Mexico. 
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Fenestella  Tariapora  Hall. 
188;i,   Fent^lelJa  varittjHjni, 

1S86.   Fenea^tellA  variapora.     Hall^  Fifth  Ann.  Hep.  State 

for  the  year  im%  pi.  xlv,  1-13, 
1887*   Feneatella  variapoTa,     Hall  atul  Sinipeau,  Pal,  New 

XXXV,  17,  pi.  xlv,  1^13. 
1897.    Feuestella  variapora.     Kim  peon »   Fourteenth  Atiti, 

New  York  for  the  year  1894,  pL  ti,  18. 
1886i   Feneptella  pateUlffra.     l"^lricb*  Contn  Ajnerican  Ta 
Hamilton:  Falls  of  the  Ohio. 

FeEestella  vera  Ulrich. 

181*0.    Fenestella  vera.     Ulrich,  Gwl.  Siirv.  lUinois,  Vlll.  | 

pi,  liv,  3. 
1892.    Fen  eat  ei  la  vera.     WTiiteavea,,  Conlr.  Canadian  PaL 
3,  3«, 
Hamilton:  Buffalo,  luwa;  Ijike  Winnipegosis,  Canai 

FeneiUUa  verrucosa  Hall, 

1883.   Fene»tella  (Folyp>ra)  vt-rmrowa.     Hall,  Rep.  State 
for  the  year  1882,  pi  (42)  xxxiii,  IL 

1887.    Fenestella  verrucoisa.     Hall  and  Simf^oii»  Pal.  New 
xlii,  11,  pi.  xlvi,  22^24. 
Han  1  il  ton ;  Pal  Is  of  t  he  O  h  i  o. 

Fenej^teUa  {Polypora)  verrucosa  Hall*     See  Fenestel 

Feneetella  wortheni  Ulricb. 

1890.    Fenei^tella  worthenK     Ulrich,  treoL  Hurv,   IliiT^ois, 

Base  of  Coal  Meaaur©e;  Bevllle,  Illinois. 
Fenestella  (Archimedes)  Wortheni  Hall,     See  Aivl 
(Hall). 

FZNESTBALIA  Prout     Genotype:  Feiiej^ti^alia  sane 
1858.    Feneatralia.     Front ,  Tranw.  St.  Ijoiiw  Acail.  Sei.»  I^  | 
Fene.HtraUa,     Ulnch^  Jour.  Cinditnati  Sot'.  Nat.  Hiul 
Ffiiei^iralia.     Waagen  and  Pichl,  Pal.  Indim,  Ser.  X 
FencHtralia.     Hall,  Rep.  State  GeologJFt  Nc!W  York  fo 
Fen  est  ml  ta.     UlnchjOontr.  American  Pal.,  I,  p.  o. 
Fenewtralia.     Miller,  North  Amorit-an  Geol.  PaL,  p. 
Fenewtralia.     Ulneh,  Geol.  Surv.  lllinob,  VIH.  pp. 
Feneet.ralia.     Simfjeon,  Thirteenth  Ann.  Rep,  Rlati' 

for  the  year  1893,  pp.  717,  724;  Forty-seventh  ^ 

State  Mu».,  pp.  91 K  918. 
Fene^tpslia.     Uirich,  55ittere  TextK  PaL  (Fnjt-  e*l ), 
Fenestralia.     Sim  peon,  Fonrte«;ntb  Ann.  Hep,  Btate 

for  the  year  1894,  pp.  502,  520* 

FeneBtralia  compacta  Ulrieh. 

1890,    Fenestralm  f«mctidudovii*i  var.  compacta.     Ulricb, 
VUl,  p.  605,  pi.  lix,  1. 
St.  I^iiis:  Elimbethtown,  Kentucky, 

Feneitralia  flancti-ladovici  Piout. 

1858.    Fenestralia  St.  LudovJt4.     Prout»  Trans.  St,  Irfitiis 
Ith  x\%  1,  Irt. 


1SS2. 
1885, 
1885. 
1886. 


1890. 

mm. 


1887, 
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Surv.    Illinois,  VIII,  p.  604, 


tralia  sancti-ludovici  Prout — CJontinued. 
90.  Fenestralia  sancti-ludovici.    Ulrich,   Geol. 

pi.  Iv,  5. 
Fenestralia  sancti-ludovici.    Keyes,  Missouri  Geol.  Surv.,  V,  p.  30. 
Fenestralia  St.  Ludovici.    Simpson,  Thirteenth  Ann.  Rep.  State  Geologist 

New  York  for  the  year  1893,  fig.  62  (p.  717). 
Fenestralia  St.  Ludovici.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 

New  York  for  the  year  1894,  figs.  42,  43  (p.  503). 
Warsaw:  Barrett's  Station,  Missouri;  Warsaw  and  Columbia,  Illinois. 
St.  Louis:  St.  Louis,  Missouri;  Alton,  Illinois. 

itralia  sancti-ludovici  var.   compacta  Ulrich.     See  Fenestralia 
tipacta  Ulrich. 

SSTBAPOEA  Hall.     Genotype:  Fenestrapora  biperforata  Hall. 
85.   Fenestrapora.     Hall,  Rep.  State  Geologist  New  York  for  the  year  1884,  p. 


36. 
Fenestrapora. 
Fenestrapora. 
Fenestrapora. 
Fenestrapora. 


S7, 


97. 


Hall  and  Simpson,  Pal.  New  York,  VI,  p.  xxii. 

Miller,  North  American  Geol.  Pal.,  p.  305. 

Ulrich,  Geol.  Surv.  Illinois,  VIII,  pp.  395,  557. 

Simpson,  Thirteenth  Ann.  Rep.  State  Geologist  New  York 
for  the  year  1893,  pp.  690,  701,  725;  Forty-seventh  Ann.  Rep.  New 
York  State  Mus.,  pp.  884,  895,  919. 

96.  Fenestrapora.     Ulrich,  ZittePs  Textb.  Pal.  (Eng.  ed.),  p.  282. 

97.  Fenestrapora.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1894,  pp.  506,  520. 

trapora  biperforata  Hall. 

85.  Fenestrapora  biperforata.     Hall,  Rep.  State  Geologist  New  York  for  the 

year  1884,  pi.  ii,  17. 

Fenestrapora  biperforata.  Hall  and  Simpson,  Pal.  New  York,  VI,  p. 
286,  pi.  Ixvi,  34-39. 

Fenestrapora  biperforata.  Simpson,  Fourteenth  Ann.  Rep.  State  Geolo- 
gist New  York  for  the  year  1894,  pi.  iii,  7-12. 

Hamilton:  Moscow,  Livingston  County,  and  other  localities  in  central  and 
western  New  York. 

trapora  infraporosa  (Ulrich). 

86.  Semicoscinium  infraporosa.     Ulrich,  Contr.  American  Pal.,  I,  p.  14,  pi.  i, 

6-66. 
89.   Fenestrapora  infraporosa.     Miller,  North  American  Geol.  Pal.,  p.  305. 
Hamilton:  Falls  of  the  Ohio. 

3trapora  largior  (Hall)  Simpson. 

197.   Fenestrapora  largior  Hall.    Simpson,  Fourteenth  Ann.  Rep.  State  Geolo- 
gist New  York  for  the  year  1894,  pi.  iii,  6.     (Not  described. ) 
Geological  horizon  and  locality  not  given. 

Obe.  Simpson  ascribes  this  species  to  Hall,  but  we  have  been  unable  to 
find  it  described  in  any  of  Hall's  works. . 

(trapora  occidentalis  Ulrich. 

i90.   Fenestrapora  occidentalis.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  558,  pi, 
xliv,  2,  2a,  pi.  liv,  7-7e. 
Hamilton:  Buffalo,  Iowa. 

strella  D'Orbigny.     In  error  for  Fenestella. 
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Fenestrellina  D'Orbigny.     Not  recognized. 

1850.   Fenestrellina.    D'Orbigny,  Prod,  de  Pal.,  I,  p.  153. 
1«85.   Fenestrellina.    Hall,  Rep.  State  Geologist  New  York  for  the  year  1884 
p.  36. 
Obs.    Hair 8  Fenestrellina  (D'Orbigny's  ?)  =  Fenestella, 

Fistulicella  Simpson.     See  Pinacotrypa  Uirich. 
Fistulicella  plana  Simpson.     See  Pinacotrypa  plana  (Hall). 
FISTXJLIPOEA  McCoy.     Genotype:  Fistulipora  minor  McC!oy=Cala- 
mopora  incrustans  Phillips. 

1850.  Fistulipora.    McCoy,  Ann.  Mag.  Nat.  Hist,  ser.  2,  III,  p.  131. 

1861.   Fistulipora.    Milne-Edwards  and  Haime,  Pol.  Fobs.  Terr.  Pal.,  p.  219. 

1854.  Fistulipora.    McCoy,  Brit.  Pal.  Fobs.,  p.  11. 

1854.  Fistulipora.    McCoy,  Contr.  Brit  Pal.,  p.  99. 

1860.  Fistulipora.    Milne-Edwards,  Hist  Natdes  Corall.,  Ill,  p.  238. 

1874.  Fistulipora.    Nicholson,  Pal.  Province  Ontario,  p.  63. 

1876.   Fistulipora.    Dybowski,  Verb.  Mineral.  Gesellschaft  St  Petersburg,  (2) 


Fistulipora. 
Fistulipora. 
Fistulipora. 
Fistulipora. 
Fistulipora. 
Fistulipora. 

X,  p.  180. 
1879.   Fistulipora. 

1881.  Fistulipora. 

1882.  Fistulipora. 

1884.  Fistulipora. 

1885.  Fistulipora. 

p.  500. 

1886.  Fistulipora. 

1887.  Fistulipora. 

1888.  Fistulipora  (in  part). 

XI,  p.  32. 

1889.  Fistulipora. 

1890.  Fistulipora. 
1896.   Fistulipora. 

1896.  Fistulipora. 

Uirich). 

1897.  Fistulipora.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1894,  p.  559. 
1882.  Didymopora.    Uirich,  Jour.  Cincinnati  Soc.  Nat.  Hist,  V,  p.  156. 

1885.  Dybowskia.    Waagen  and  Pichl,  Pal.  Indica,  Ser.  XIII,  p.  717. 

1886.  Dybowskiella.     Waagen  and  Wentzel,  Pal.  Indica,  Ser.  XIII,  pp.  910, 

916. 

1887.  Lichenalia  (not  Hall,  1852).    Hall  and  Simpson,  Pal.  New  York,  VI,  p. 

xvi. 
1887.  Lichenalia  (not  Hall,  1852), 

p.  168. 
Lichenalia  (not  Hall,  1852). 
Lichenalia  (not  Hall,  1852). 


Nicholson,  Pal.  Tabulate  Corals,  p.  292. 

Nicholson,  Genus  Monticulipora,  p.  91. 

Uirich,  Jour.  Cincinnati  Soc.  Nat  Hist,  V,  p.  156. 

Uirich,  Jour.  Cincinnati  Soc  Nat.  Hist,  VII,  p.  43. 

Nicholson  and  Foord,  Ann.  Mag.  Nat  Hist,  ser.  5,  XVI, 

Waagen  and  Wentzel,  Pal.  Indica,  Ser.  XIII,  pp.  909, 922. 
Hail  and  Simpson,  Pal.  New  York,  VI,  p.  xviii. 

James  and  James,  Jour.  Cincinnati  Soc.  Nat  Hist, 

Miller,  North  American  Geol.  Pal.,  p.  305. 

Uirich,  Geol.  Surv.  Illinois,  VIII,  pp.  382,  474. 

J.  F.  James,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  XVIII,  p.  119. 

Uirich,  ZittePs  Textb.  Pal.  (Engl,  ed.),  p.  269;  p.  105  (not 


Foerste,  Bull.  Sci.  Lab.  Denison  Univ.,  II, 


1889. 
1897. 


1899. 


1897. 


Miller,  North  American  Geol.  Pal.,  p.  311. 
Simpson,  Fourteenth  Ann.  Rep.  State  Geol- 
ogist New  York  for  the  year  1894,  p.  559. 
Lichenalia  (not  Hall,  1852).    Grabau,  Bull.  Buffalo  Soc.  Nat  Sd.,  VI, 

p.  171. 
Fistuliporella.    Simpson,  Fourteenth   Ann.  Rep.  State  Geologist  New 
York  for  the  year  1894,  p.  560. 

Pistnlipora  acervnlosa  Rominger. 

1866.   Fistulipora  acervulosa.    Rominger,  Proc  Acad.  Nat  ScL  Philadelpliia, 
p»  120. 
Hamilton:  Alpena,  Michigan.  ^  ^ 
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Tranfl.  Albany  iDstitute,  X,  p.  150  (abetrartj 
State  Geologist  New  York  for  the  year 
PaU  New  York,  VI,  p.  80,  pL 


Illinoia,   VIJI,  p.  477,   fig.  Sa 


B9 


m, 


HalU  Rep,  State  Geolo^t  New  York  for  tb«^  year 

Hall  and  Simpson,  Pal,  New  York,  VI,  p.  200. 
BimpBon,  Fourteenth  Ann.  Rep.  State  Geologist 


LlpoT&  altemata  (Hall). 
S3.   Lichenalia  alteraata.     Hall 
lasi,  p.  S). 
Lichenalia  alternata.     Hall,  Hep 

1885,  pi.  XXX J,  39-^1, 
Lichenalia  altemata.     Hall  and  Simiieon 

xxxi,  39-41. 
Hamilton:  Falls  of  the  Ohio- 

lipora  asteria  (Prout). 

59.   Coscinium  asteriaa.     PrQut,  Trans.  St.  Louis  Acad.  S<n.,  I,  p.  574. 
•6S.   Coscinium  asteriaa.     Pmut,  Geol.  Surv.  Illinoia,  H,  p.  416,  pi.  xxii,  7,  To. 
Keokuk:  Near  Wareaw,  Illinois. 

Lipora  astrica  Ulrioh. 
■90.    Fistulipora  astrira.     Ulrich,   Geol.   Surv 
(p-  320),  pi.  xlvii,  5-5?v,  pi.  xhiii,  3. 
Fistulipora  astricta  (in  error  for  astriea),  Ulrich  (in  press ).    Miller,  North 

Americ;an  Geol.  Pal.,  fig.  476  (p.  305), 
Fiatulipora  aatrica.     Ulrich,  Zittel's    Texth.    Pil.    (Epgi.  ed.},  fig,   442 

(p.  269). 
Hamilton:  Btt^alo,  Iowa, 

lipora  astricta  (Ulrich)  Miller.     See  FistuUpora  astrica  Ulrich. 

lipora  ?  bnllata  (Hall  and  Simpson). 

187.    Liehenalift  bullata.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  205,  pL 
Ivii,  12,  13. 

Hamilton:  Near  Ia\  Roy,  New  Y'ork. 

Ot>s.  This  form  may  he  a  Pinacotrypa. 

Llipom  Canadensis    Billings.      Coi'al   belonging    to    the   gf^nua 
vosites. 

lipora  carbonaria  III  rich. 

SS4.    Fistulipora  carbonaria.     Ulrich,   Jour,   Cincinnati  Soo.    Nat   HisL,  VII, 

p.  45j  pi.  iti,  1,  la. 
194.    Fistu  I  ij>ora  carbonaria.     Keyes,  Mie&ouri  Geol.  Snrv,,  V,  p.  I  ft. 
Upper  Coal  Measures:  Kansas  City,  Missouri;  Manhattan,  KaoRa^. 

Jipora'if  claasa  Ulrich.     See  Meekopora  clausa  (Ulrich). 

lipora  collicnlata  (Hall). 

^.   Lichenalia  colliculata.    Hal],  Trans.  Albany  Institute,  X,  p.  184  (abstract, 
ISSl,  p.  184). 
Lichenalia  colliculata. 

1883,  p,  36. 
Lichenalia  colliculata. 
Lichenalia  colliculata. 

New  York  for  the  year  1894,  pi.  xxii,  8,  9. 
Hamilton:  York,  New  York, 

ill  per  a  colli  na  Ulrich.     See  Cyclotrypa  colli  n  a  (Ulrich).  ' 

ilipora  communis  Ulrich.     See  Cyclotrypa  communis  (Ulrich). 

lipora  compreBsa  Kominger. 

i66.   Fistulipora  com pressa.     Kominger,  Proc,  Acad,  Nat.  Sci.  Phila*lelphia,  p. 

^.   *"'.  ,^  ,,.  .^^c  ^-  w*      Digitized  by  VjOOQIC 

FistuhpoTacomprc^asfl.     Keyes,  Miteoun  Geol.  Surv.,  v,  p,  16.  o 

Keokuk:  Lagrange,  Missouri. 
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Fistulipora  confertipora  Hall  and  Simpson.     See  Lioclema  conferti- 
porum  (Hall). 

FiBtnlipora  ?  confasa  (Hall  and  Simpson). 

1887.   Lichenalia  confusa.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  204. 
Hamilton:  Near  Le  Roy,  New  York. 

FiBtnlipora !  constricta  (Hall). 

1883.  Lichenalia  constricta.    Hall,  Trans.  Albany  Institute,  X,  p.  183  (abstract^ 

1881,  p.  183). 

1884.  Lichenalia  constricta.     Hall,  Rep.  State  Geologist  New  York  for  the  year 

1883,  p.  36. 

1887.  Fistulipora  constricta.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  227. 

1888.  Fistulipora  constricta.    Hall,  Seventh  Ann.  Rep.  State  Greologist  New 

York  for  the  year  1887,  pi.  xv,  11,  12;  Forty-first  Ann.  Rep.  New  York 
State  Mus.,  pi.  xv,  11,  12. 
1897.   Fistuliporella  constricta.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 
New  York  for  the  year  1894,  pi.  xxii,  6-7. 

Hamilton:  Near  Le  Roy  and  York,  New  York. 

Obs. — ^This  species  is  the  type  of  Simpson's  Fistuliporella.  This  genua,  in 
the  present  state  of  our  knowledge,  is  a  synonym  of  Fistulipora.  How- 
ever, when  this  species  is  better  known,  the  genus  Fistuliporella  may 
stand. 

FiBtnlipora  connlata  (Hall). 

1883.   Lichenalia  conulata.     Hall,  Trans.  Albany  Institute,  X,  p.  151  (abstract, 

1881,  p.  9). 

1886.  Lichenalia  conulata.     Hall,  Rep.  State  Greologist  New  York  for  the  year 

1885,  pi.  xxxi,  10-14. 

1887.  Lichenalia  conulata.    Hall  and  Simpson,  Pal.  New  York,  VI,  p.  81,  pi. 

xxxi,  10-14. 
Hamilton:  Falls  of  the  Ohio. 

Fistnlipora  comnta  (Hall  and  Simpson). 

1887.  Lichenalia  comuta.    Hall  and  Simpson,  Pal.  New  York,  VI,  p.  203. 

1888.  Lichenalia  comuta.    Hall,  Seventh  Ann.  Rep.  State  Greologist  New  York 

for  the  year  1887,  pi.  xv,  6;  Forty-first  Ann.  Rep.  New  York  State  Mus., 
pi.  XV,  6. 
Hamilton:  Near  York  and  near  Le  Roy,  New  York. 

FiBtnlipora  (?  Dichotrypa)  cormgata  Ulrich. 

1890.   Fistulipora  (?  Dichotrypa)  corrugata.    Ulrich,  Geol.  Surv.  Illinois,  VIII, 
p.  480,  pi.  xlvii,  8,  8a,  pi.  xlviii,  6-66. 
Hamilton:  Thunder  Bay,  Michigan. 

FiBtnlipora  ?  craBBa  (Hall). 

1879.   Trematopora  crassa.     Hall,  Thirty-second  Ann.  Rep.  New  York  State 

Mus.,  p.  152  (reprint,  1880,  p.  14). 
1883.   Trematopora  crassa.     Hall,  Rep.  State  Geologist  New  York  for  the  vear 

1882,  pi.  xi,  21,  22. 

1887.  Lichenalia  crassa.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  30,  pi.  xi, 
21,  22. 
Lower  Helderbeig:  Schoharie,  New  York. 
Fistulipora  crassa  Rominger  (not  Hall  nor  Lonsdale).     See  Fistuli- 
pora romingeri  Nicholson  and  Foord. 
Fistulipora  confertipora  Hall  and  Simpson.     See  Lioclema  coaferti- 
porum  (Hall).  ^^  , 
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dipura  cultellata  (Hall). 

884,   Lkhenalia  cultellata.     Hall^  Rep.  State  Geologist  New  York  for  tJie  >'ear 

1883,  p.  35.  : 

887,   Lichenalia  cultellata.     Hall  and  Simpeon,  Pal,  New  York,  VI,  p.  202^  pL  i 

Ixiv,  1,  2.  1 

Hamilton:  F&U  Brook  ajid  York,  New  York, 
ulipora  decipiens   Hall  and  Simpson,      See  Lioclenia  decipiens 
[all). 

Lilipora  densa  Hall  and  Simpson.     See  Lioclema  densum  (Hall). 
Lilipora  dtgitata  Hall  and  Simpson.    See  Lioclema  di^itattim  (Hall), 

ilipora  distans  (Hall)<  ' 

S79,   Lie  hen  alia  distaiis.    Hall^  Thirty '8©cond  Aim,  Rep.  New  York  State  Muh., 
p.  157  (reprint,  1880,  p.  Ifl), 

883.  Lichen  alia  distane.     Hall,  Rep.  State  (jeologiet  New  York  for  the  year 

1882,  pi.  xv;  8,  9. 

887.  LichenaUa  die  tans.     Hall  and  Simpeon,  Pal.  New  York,  VI,  p,  32,  pL 
XV,  8,  a 
Ivower  Helderberg:  Schoharie,  New  York, 

ilipora  diatensa  (Hall). 

887.  Lichonalia  dietans.    Hall  and  Simpson,  Pal,  New  York^  VI,  p.  197, 

888.  Lifhenalia  di^tenea.     Hall,  Seventh  Ann.  Rep.  State  Geologiet  New  York 

for  the  year  1887,  pL  xv,  5;  Forty-Jirgt  Ann.  Rep.  New  York  State 
MuB,,  pi.  XV,  6. 
Hamilton :  Western  New  York, 
ilipora  ele^ans  Rominf^r,     See  Pinacotrypa  elegans  (Rominger). 

tlipora  erieasis  Rominger. 

1^.   Fietnlipora  Eriensis,     Rominger,  Proe.  Acad.  Nat  Sei.  Philadelphia,  p.  12L 
835.   Fi^tulipgra  eriensis.     Nicholson  and  Foord,  Ann.  Mag.  NaL  Hist,,  eter.  5, 
XYI,  p,  511,  pi.  xvii,  4,  4a, 
Hamilton:  Hamhiirg,  New  York. 

ilipora  excellenB  Ulrich. 

884,  Fialuliptim  oxfrelene.      Ulrich,  Jour,  Cincinnati  Soc,  Nat.  HiiL,  VII,  p, 

4a,  pi.  iii,  3-3&. 
Chester:  Sloans  Valley  and  Litchfield,  Kentucky.  \ 

ilipora  flabellata  Ulrich.     See  Chiloporella  nicholsoni  (James), 
ilipora  flabellnm  Rominger.     See  Dichotiypa  flabeUum  (Rom- 
2fer). 

ilipora  foUacea  (Hall).  ^ 

883.   Lichenalia  follacea.     Hall,  Tmni.  Albany  luHtitute,  X^  p.  183  (abetraet^ 

1881,  p,  183), 
S84,   Licheiifllia  foliacea.    Hall^  Eep-  State  Geolc^st  New  Y'"ork  for  the  year 

1883,  p.  35. 

887,   Ceramop<5ra?  (Lichenalia)  foliacea.    Hall  and  Simpson,  Pal.  New  York, 

VI,  p.  235,  pi,  Iviii,  6,  7.  , 

Hamilton;  West  Bloomfield,  New  York,  * 

ilipora  foordl  Ulrich. 

HIM),   Fiatulif>ora  fooriU.     Ulrich,  Geol,  Surv.  nimoia,  VlII,  p.  479,  fig.  5/(p,  1 

315),  pi,  xlvii,  7,  7cf,  pi.  xlviii,  4,  4«. 
&89.   Fistulipora  foordi.     ( Ulrich  in  press) ,  Miller,  North  American  Ggo^i^S'lirGoOQlc 

fig,  477  (p.  ,305),  ^ 

Hamilton:  Rock  ford,  Iowa.  . 
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Fistnlipora  geometrioa  (Hall). 

1886.  Lichenalia  geometrica.    Hall,  Bep.  State  Geologist  New  York  for  the  year 

1885,  pi.  xxxii,  21-23. 

1887.  Lichenalia  geometrica.    Hall  and  Simpson,  F^.  New  York,  VI,  p.  79,  pL 

xxxii,  21-23. 
1897.  Pileotrypa  geometrica.    Simpson,  Fourteenth  Ann.  Bep.  State  Geologist 

New  York  for  the  year  1894,  pi.  xxiii,  16. 
Hamilton:  Falls  of  the  Ohio. 
Obe.    This  form  may  be  the  yomig  of  Fistulipora  normalis  (Hall). 

Fifltnlipdra  granifera  (Hall). 

1883.  Lichenalia  granifera.     Hall,  Trans.  Albany  Institute,  X,  p.  153  (abstract, 
1881,  p.  11). 

1886.  Lichenalia  (Pileotryx)a)  granifera.    Hall,  Bep.  State  Geologist  New  Yoi^ 

for  the  year  1885,  pi.  xxx,  28^1. 

1887.  Lichenalia  (Pileotrypa)  granifera.    Hall  and  Simpson,  Pal.  New  York, 

VI,  p.  84,  pi.  xxx,  28-31. 
1897.  Pileotrypa  granifera.    Simpson,  Fourteenth  Ann.  Bep.  State  Geologist 
New  York  for  the  year  1894,  pi.  xxiii,  13. 
Hamilton:  Falls  of  the  Ohio. 

Fistulipora  halli  Rominger. 

1866.  Fistulipora  Halli.    Bominger,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  119. 
1876.   Lichenalia  concentrica  var.  parvula.     Hall,  Twenty-eighth  Ann.  Bep.  New 

York  State  Mus.  (documentary  edition),  pi.  vii,  1,  2;  ibid.  (Museum 

edition,  1879),  p.  117,  pi.  vii,  1,  2. 

1882.  Lichenalia  concentrica  var.  parvula.    Hall,  Eleventh  Ann.  Bep.  Indiana 

Geol.  Nat.  Hist.,  p.  241,  pi.  vi.  1,  2. 
Niagara:  Waldron,  Indiana. 

Pistulipora  ??  helios  Rominger. 

1866.  Fistulipora  helios.    Bominger,  Proc.  Acad.  Nat  Sci.  Philadelphia,  p.  120. 
Upper  Helderbeiig:  From  the  drift  of  Michigan. 

Obs.    Compare  with  fiotryllopora  socialis  Nicholson,  with  which  this 
form  is  perhaps  identical. 

Fistulipora  hemispherioa  (Roemer). 

1860.  Thecostegites  hemisphericus.    Boemer,  Sil.  Fauna  West  Tennessee,  p.  25, 

pi.  ii,-  3,  3a. 
1889.  Thecostegites  hemisphericus.    Miller,  North  American  Geol.  Pal.,  fig.  228 
(p.  207). 
Niagara:  Perry  and  Wayne  counties,  Tennessee. 

Fistulipora  ?  hemispherica  (Hall). 

1883.  Callopora    hemispherica.     Hall,    Trans.    Albany   Institute,  X,  p.  183 

(abstract,  1881,  p.  183). 

1884.  Callopora  hemispherica.    Hall,  Bep.  State  Geologist  New  York  for  the 

year  1883,  p.  17. 
1887.  Fistulipora  hemispherica.    Hall  and  Simpson,  Pal.  New  York,  VI,  p.  226» 

pi.  Ivii,  8-11. 
Hamilton:  York,  New  York. 
Obs.    This  species  will  probably  be  found  to  belong  to  another  genus  (Hn- 

acotrypa?),  and  hence  will  not  need  renaming. 

Fistulipora  hnronensis  (Nicholson). 

1875.   Ceramopora  Huronensis.    Nicholson,  Geol.  Mag.,  new  ser.,  II,  p.  37,  pL 
ii,  5,  5a. 
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lipora  hnronensis  (Nicholson) — Continued. 

(75.  Ceramopora  Huroneneds.    Nicholson,  Pal.  Province  Ontario,  p.  78,  pi.  ii, 

5,  5a. 
(91.  Ceramopora  Huronensis.    Whiteavee,  Contr.  Canadian  Pal.,  I,  p.  214. 
Hamilton:  Arkona,  Ontario;  Hay  River,  Canada  (Whiteaves). 
Obe.    Lichenalia  (Ceramopora)  clypeiformis  Hall  may  be  a  synonym  of 
this  species. 

lipora  incrassata  (Nicholson). 

(74.   Callopora  incrassata.    Nicholson,  Geol.  Mag.,  new  ser.,  I;  p.  13,  pi.  ii,  1. 
(74.   Callopora  incrassata.     Nicholson,  Pal.  Province  Ontario,  p.  61,  fig.  19a-<f. 
(79.   Fistulipora  incrassata.    Nicholson,  Pal.  Tabulate  Corals,  p.  308,  fig.  40,  pi. 
XV,  3-36. 
Hamilton:  Widder  and  Arkona,  Ontario. 

lipora  interaspera  Hall  and  Simpson. 

i87.   Fistulipora  interaspera.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  218. 
197.   Lichenalia  interaspera.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 
New  York,  for  the  year  1894,  pi.  xxii,  10. 
Hamilton:  Lake  Canandaigua,  New  York. 

lipora  intercellata  Hall  and  Simpson.     See  Lioclema  intercellatum 

ill). 

lipora  involvens  Hall  and  Simpson.     See  Lioclema  involvens 

stU  and  Simpson). 

Lipora  labiosa  Winchell. 

66.  Fistulipora  labiosa.    Winchell,  Rep.  Lower  Penin.  Michigan,  p.  88. 
Hamilton:  Petoskey,  Michigan. 

lipora  ?  lamellata  (Hall). 

83.  Thallostigma   lamellata.    Hall,    Trans.    Albany     Institute,    X,    p.   155 
(abstract,  1881,  p.  13). 

86.  Fistulipora  lamellata.    Hall,  Fifth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1885,  pi.  xxx,  21-23. 

87.  Fistulipora  lamellata.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  87,  pi. 

xxx,  21-23. 
Upper  Helderberg:  Onondaga  Valley,  New  York. 

lipora  ?  laxata  Ulrich.     See  Bythotrypa  laxata  (Ulrich). 
lipora  lens  Whitfield.     See  Calloporella  ?  lens  (Whitfield). 

lipora  longimacnla  (Hall). 

83.  Thallostigma  longimacnla.      Hall,   Trans.  Albany  Institute,  X,  p.  185 

(abstract,  1881,  p.  185). 

84.  Thallostigma  longimacnla.     Hall,  Rep.  State  Geologist  New  York  for  the 

year  1883,  p.  23. 
87.   Fistulipofti  longimacnla.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  209. 
Hamilton:  York,  New  York. 
Obs.    This  may  be  the  same  as  Fistulipora  sulcata  Rominger. 

lipoi*a  lunata  Kominger.     See  Buskopora  lunata  (Rominger). 

ipora  maculosa  (Hall). 

74.  Trematopora  maculosa.    Hall,  Twenty-sixth  Ann.  Rep.  New  York  State 

Mus.,  p.  106. 
79.   Callopora  maculosa.     Hall,  Thirty-second  Ann.  Rep.  New  York  State 

Mus.,  p.  156  (reprint,  1880,  p.  18). 
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Fistnlipora  maculOBa  (Hall)— tk>ntiru«*d. 

IS^.    CalUjjMjra  maeuiot^.     Hall,  Rep.  State  Geologwt  New 

iawi\  j>l.  XIV,  I -8. 
1S87,    Lidier»alia  maruloaa.     HaJl  and  8imjieo«,  PaL  New   Y 

xiv,  l-S. 
1874.   Trt'iiiatopx^ra  jKinder^jsa*     Hall,  Twenty-«ixth  Aon,  Re| 

Lower  Helderberi^:  Cati^kill  Cn^k  and  ClHrkm'ille^  Ne%i 
Fistuli|wra  niicroporu  Hull  and  Stmpson.     8ee  Lioclea 

(Hall), 
FtHtulipora  minuta  Rominger.     See  Lioclema  minutum 

Fittulipora  monticulata  I'lrkrlK 

ISW.    FisUiliiKira  nmnticulatji.   Ulrich,  G^oL  Sufv*  HlLnQis,  VJl 

3-<i/>,  yi\.  xlviii,  2,  2a. 
Hamilton;  Biiffak^  Iowa, 

Fii^tulipoi-a  inulUiculeata  Hull  and  Simpson.     See  Litx" 

lea  turn  (HmII), 
FistuLiponi  i  nuiUipora  pJamew.     See  Chiloporella  nwhi 

Fistnlipara  neglecta  Ron  linger, 

18(*(i.    FbtuUpora  ne??lec'ta.  Hominger,  Proc.  Aoad.  Nat.  BcL  Phi 
187tJ»    LieUenalia  roncentriraL.  Hall,  Twenty-ei)G:hth  Ann.  Rep. 

Mufl.  (dotnimt^ntary  tHlition),  pL  v,  9-16,  pL  vi,  1,  2,  4, 
-     •^  ibid-  (Masteum  edition,  1879) ,  p.  1  IS,  pL  v, 9-16,  pL  vi, : 

3-11. 
1 88  L   Licl  1  e  na  I  ia  f 'oncTn  t n  ca,    Quenetedt  j  Roeh  ren  -  u  n  d  Stem 

i:*xlvi,  71,  72. 
1RH2.    Lichenalia  concentrica.   HalU  Eleventh  Ann.  Rep.  Indian 

p.  LMO,  pi.  iv,  9-16,  pL  V,  1,  2. 4, 7-10,  pi  vi,  3-1  h 
1884*   Lie  he  rial  ta  concentrica.  Ulrichj  Jour,  Cindnnati  Soc,  J 

ill,  5. 
1887,    Lirhenalia  coneentrica.    Foerate,  EuU.Sci,  Lab.  DenieoE 

pi.  xvii,  10. 
Niagara:  Waldron,  Indiana* 

Fistnlipora  aeglecta-macnlata  (Hall). 

1876.   Liohenalia  eonceiitriL-a  van  nia^^iilatiL   Hall,  Twenty-eigh 
York  State  Mui^.  (documentary  edition),  pi,  vi,  3,  5, 
edition,  1870 ),  p.  117,  p!,  vi,  3, 5,  6, 
1SS2.    Licheualia  concsentrrca  var.  macnlata.  Hall,  Eleventh  i! 
Geol.  Nat*  Hi?t. ,  p.  24h  pi-  v,  3, 5, 6. 
N  jaga  ra :  Wald  ron ,  Ind  ian  a, 

Fifltulipora  moduHfera  Meek. 

1872*   Fifltnlijtoni  nodulifora.  Meek,  PaU  Eastern  Nebraska^  p.  1 
1894*   Fisttilipora  m^^lQiifera.  Keyea,  Missouri  OeoK  Surv*,  V^  p 
1S96.   Fifiitu  1  i jK>ra  nod ul i f era*  Smith,  Prots  Am e ri can  Phil.  Si )e. , 
Coal  Meaimree:  Nebra«>ka  City  and  other  lot^Uties  in 
Mountflinj  Indian  Territory  (Smith). 

Fistolipora  normalia  Ulrieb* 

1 886.    Fi  St  u  J  J  pora  n  orm  al  iii" .  I T I  r i  ch ,  Contr,  Am  erican  Pal. ,  I,  p. : 
Hamilton :  Falls  of  the  Ohio- 

Ob'*    See  also  Fistulipora  geometrica  (Hall)  and  Fistt 
(Hall). 
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alipora  occidens  Hall  and  Whitfield.     See  Lioclema  occidens  (Hall  ||        IHr' 

id  Whitfield).  "  "^  " 

ulipora  operculata  Simpson.     See  Pinacotrypa  operculata  (Hall 

id  Simpson).  | 

ilipora  ovata  (Hall). 

886.  Lichenalia  ovata.  Hall,  Fifth  Ann.  Rep.  State  Geologist  New  York  for  the 

year  1885,  pi.  xxxii,  1-5. 

887.  Lichenalia  ovata.  Hall  and  Simpson,  Pal.  New  York,  VI,  p.  80,  pi.  xxxii, 

1-5. 
897.   Lichenalia  ovata.  Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 
York  for  the  year  1894,  pi.  xxiii,  2. 
Hamilton:  Falls  of  the  Ohio. 
Ohs.     See  also  Fistulipora  substellata  (Hall). 

ulipora  oweni  James.     See  Coeloclema  oweni  (James). 

ulipora  parasitica  Hall  and  Simpson.     See  Lioclema  pai*asiticum 

lall). 

ulipora  peculiaris  Rominger.     See  Actinotrypa  peculiaris  (Rom- 

ger). 

ilipora  !  permarginata  (Hall). 

.883.   Lichenalia  permarginata.   Hall,   Trans.    Albany    Institute,    X,    p.    151 

(abstract,  1881,  p.  10). 
883.   Lichenalia  permarginata.    Hall,  Rep.  State  Geologist  New  York  for  the 

year  1882,  pi.  (26)  xxiv,  20. 
887.    Lichenalia  permarginata.   Hall  and  Simpson,  Pal.  New  York,  VI,  p.  82,  pi. 

xxvi,  20. 
Upper  Helderberg:  Onondaga  Valley,  New  York. 

ulipora  plana  Hall  and  Simpson.     See  Pinacotrypa  plana  (Hall), 
ulipora  ponderosa  Hall  and  Simpson.     See  Lioclema  ponderosum 
lall). 

ulipora  prolifioa  Ulrich. 

.884.   Fistulipora  prolifica.  Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  VII,  p.  45, 
pi.  iii,  2, 2a. 
St.  Louis:  Colesbnrg,  Kentucky. 

ulipora  proporoides  Nicholson.     See  Pinacotrypa  elegans  (Rom- 
ger). 

ulipora  !  pnstnlosa  (Hall  and  Simpson). 

1887.   Lichenalia  pustulosa.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  206. 
1897.   Fistulipora  pustulosa.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 
New  York  for  the  year  1894,  pi.  xxii,  12. 

Hamilton:  York,  New  York. 

Obs.    This  form  may  be  a  Pinacotrypa. 

alipora  ramosa  (Hall  and  Simpson). 

[887.  Lichenalia  ramosa.    Hall  and  Simpson,  Pal.  New  York,  VI,  p.  199. 
L898.   Lichenalia  ramosa.    Whiteaves,  Contr.  Canadian  Pal.,  I,  p.  381. 
Hamilton:  West  Williams,  Ontario. 

ulipora  romingeri  Nicholson  and  Foord. 

L866.   Fistulipora  crassa.     Rominger,  PrOc.  Acad.  Nat.  Sci.  Philadelphia,  p.  121. 
BuU.  173 18 
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EistuUpora  romingeri  Nicholson  and  FiMird — Omtinued 

1885.    Fistulifwjm  Kominj^m.     NicbcjlflOTi  aiiH  F*wrd,  Ajui.  ^1 

5j  XVIf  p.  506,     (Propoead  for  F,  entfit^  Rimiiugt- 

having  yteeti  previously  ii^d  by  Lon,^Jale  fnr  a  gj»eci 

IHM.    Fietuliponi  Uamijigeri.     Whiteavegi  C'onir*  Canadian  ! 

Hamilton:  Widder,  Ontario j  Buffalo^  Iowa. 

Fii^tulipfU'a  rut^^o?^H  Whitfield.     See  Batostoma?  mgt*? 

FistuUpora  iaffordi  WinchelL 

1866,    Fiytuliftom  Saffordi.     Winchell,  Rep.  Lower  Pemn.  M 
Ilaniilton:  Pet4j[*key,  Mit'bigaji. 

Fistnlipora  ?  acTobicolata  (Hull). 

lKg:i   ThallostigrDa  »<:rroK>icu1atA.      Hall,  Tranfli   Albany   Ii 

(abKtrai^t,  1881,  p,  185). 
1884,   Thallii«iigma  flcmbiculata.     HaLl,  Rep.  Stale  Geologist 

year  1S83,  p.  20, 
1887,   PiatuUpom  scrobiculata.     Hall  and  Bimjison,  Pal,  Nei 

pi.  Iviiij  17,  18, 
1899,   Fistuliporina  scrobiculata,     Qrabau,  Bull,  Buffalo  Sm 
168,  ag,  61, 
HaTnilton:  Eighteen-Mile  Creek,  Erie  County  and  Bell 

New  York, 
Obs.     This  form  may  he  a  Pinaeotrypa. 

Fistulipora  segregata  Hall  and  Simpson.     See  LiocI* 

(Hall). 
Fiitulipora  scTialis  (Hall  and  Simpson), 

1879*   Lichenalia  torta  (in  part).     Hall,  Thirty-second  Am 

State  Mui*,,  p,  157  {reprint,  1880,  p,  19), 
1883,   Lichenalia  torta.     Hall,  Rep.  State  Geologist  New  Yorl 

pi.  XV,  6, 
1883-  Lichenalia  tortuosa.    Hall,  Bep,  State  Geologist  New 

1882,  pi.  siii,  17,  18, 
1887.    Lic'benalia  serialia.     Hall  and  Simpson^  Pal*  New  Vorl 
17,  18,  pi.  XV,  6. 
Lcnver  Helilerberg:  Clarkaville,  New  York. 

Fistulipom  sermlata  Hall  and  Simpson^     See  Finaoc 

(Hall). 
Fi8tutiix>ra  HiUiriana  James,     See  Chiloporelk  nichol^ 
FLstulipora  ,solidbsima  Whitfield*     See  Lioclemella  so 

field). 
^ietnlipora  spergenensis  Rooilnger, 

186<1.    FiHtulifwra  Spergenenais.     Eounnger,  Ptdc  Aead,  Kal 
p.  122, 
Warsaw:  SfieT^ea  Hill^  Indiana. 

Fistulipora  spberoidea  Hall  and  Simpson.     Sec  Lioolei 

(Hail), 
rietalipora  spinulifera  Rominger. 

186d*    Fi^i^li|M^^l  spinutifera-     Rominger,  Prfx\  Arwl*  Nat. 

p,  121, 
1890.    Fbtulipi^ra  a]iinulifera.     t'riricli,  Gei>l,  Burv,  Hltnois, 

xlvj,  -A^-M. 
Hamilton:  Alpena,  Miehlgaii^^_^ 
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ilipora  stellif era  Rominger.    See  Meekopoiu  stellifera  (Rominger). 

lipora  snbcava  (Hall). 

^3.   Lichenalia  subcava.     Hall,  Trans.  Albany  Institute,  X,  p.  150  (abstract, 

1881,  p.  8). 

J83.   Lichenalia  jsubcava.     Hall,  Rep.  State  Geologist  New  York  for  the  year 

1882,  pi.  (26)  xxiv,  23-25. 

J87.   Lichenalia  subcava.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  81,  pi. 
xxvi,  23-25. 
Hamilton:  Falls  of  the  Ohio. 

lipora  substellata  (Hall). 

J83.   Lichenalia  substellata.    Hall,  Trans.  Albany  Institute,  X,  p.  149  (abstract, 

1881,  p.  7). 

J83.   Lichenalia  substellata.     Hall,  Rep.  State  Geologist  New  York  for  the  year 

1882,  pi.  (26)  xxiv,  26. 

^86,   Lichenalia  substellata.    Hall,  Fifth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1885,  pi.  xxx,  1-11. 
J87.   Lichenalia  substellata.    Hall  and  Simpson,  Pal.  New  York,  VI,  p.  78,  pi. 

xxvi,  26,  pi.  xxx,  1-11. 
J97.   Lichenalia  substellata.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 
New  York  for  the  year  1894,  pi.  xxiii,  1. 
Hamilton:  Falls  of  the  Ohio. 

Obs.    Fistulipora  normalis  Ulrich  and  Fistulipora  ovata  (Hall)  may  he 
synonyms  of  this  species. 

ilipora  ?  subtilis  Hall  and  Simpson.     See  Lioclema  subtile  (Hall). 

lipora  snbtrigona  (Hall  and  Simpson). 

J87.  Lichenalia  subtrigona.    Hall  and  Simpson,  Pal.  New  York,  VI,  p.  196. 

J88.   Lichenalia  subtrigona.     Hall,  Seventh  Ann.  Rep.  State  Geologist  New 

York  for  the  year  1887,  pi.  xv,  3,  4;  Forty-first  Ann.  Rep.  New  York 

State  Mus.,  pi.  xv,  3,  4. 
^97.   Lichenalia  subtrigona.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 

New  York  for  the  year  1894,  pi.  xxiii,  4. 
\dS.   Lichenalia  subtrigona.     Whiteaves,  Contr.  Canadian  Pal.,  I,  p.  381. 
Hamilton:  West  Williams,  Ontario. 

lipora  sulcata  Rominger. 

^66.  Fistulipora  sulcatus.     Rominger,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  120. 

Hamilton:  Near  Alpena,  Michigan. 

Obs.    See  also  Fistulipora  longimacula  (Hall). 

lipora  torta  (Hall). 

579.   Lichenalia  torta.     Hall,  Thirty-second  Ann.  Rep.  New  York  State  Mus., 

p.  157  (reprint,  1880,  p.  19). 
\S3.   Lichenalia  torta.     Hall,  Rep.  State  Geologist  New  York  for  the  year  1882, 

pi.  XV,  1-5,  7. 
\S7,   Lichenalia  torta.    Hall  and  Simpson,  Pal.  New  York,  VI,  p.  31,  pi.  xv, 

1-5,7. 
Lower  Helderberg:  Clarksville  and  Schoharie,  New  York. 

lipora  !  triangularis  (Hall). 

183.   Thallostigma    triangularis.     Hall,   Trans.   Albany   Institute,  X,  p.  187 

(abstract,  1881,  p.  187). 
»4.  Thallostigma  triangularis.     Hall,  Rep.  State  Geologist  New  York  for  the 

year  1883,  p.  32. 
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Fistnlipora  ?  triangularis  (Hall) — Continued. 

1887.   Fistulipora  triangularis.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  222. 
Hamilton:  Western  New  York. 

Fistulipora  ?  trifaria  Hall  and  Simpson. 

1887.   Fistulipora  trifaria.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  222. 
Hamilton:  Fall  brook.  New  York. 

Fistulipora  trifolia  Rominger.     See  Phractopora  trifolia  (Rominger). 
Fistulipora  !  triloba  Hall  and  Simpson. 

1887.  Fistulipora  triloba.    Hall  and  Simpson,  Pal.  New  York,  VI,  p.  29. 

1888.  Fistulipora  triloba.    Hall,  Seventh  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1887,  pi.  xv,  1,  2;  Forty-first  Ann.  Rep.  New  York  State 
Mus.,pl.  XV,  1,  2. 

1897.  Fistulipora  triloba.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 

York  for  the  year  1894,  pi.  xxii,  11. 
Lower  Helderberg:  Near  Schoharie,  New  York. 

Fistulipora  !  tubercnlata  (Pt'out). 

1859.   Cowinium  tuberculatum.     Prout,  Trans.  St.  Louis  Acati.  Sci.,  I,  p.  573. 
1866.   Coscinium  tuberculatum.     Prout,  Geol.  Surv.   Illinois,  II,   p.   415,   pi. 
xxii,  6. 
Keokuk:  Near  Warsaw,  Illinois. 

Fistulipora  !  umbilicata  (Hall). 

1883.  Thallostigma    umbilicata.     Hall,  Trans.   Albany    Institute,    X,    p.    185 

(abstract,  1881,  p.  185). 

1884.  Thallostigma  umbilicata.     Hall,  Rep.  State  Geologist  New  York  for  the 

year  1883,  p.  22. 
1887.   Fistulipora  umbilicata.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  213. 
Hamilton:  York,  New  York. 
Obs.    This  may  prove  to  be  a  species  of  Pinacotrypa. 

Fistulipora  ?  unilinea  Hall  and  Simpson. 

1887.   Fistulipora  unilinea.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  217,  pi. 
Ivii,  1,  2,  5. 
Hamilton:  York,  New  York. 
Obe.    This  may  prove  to  be  a  species  of  Pinacotrypa. 

Fistulipora  utriculus  Rominger. 

1866.   Fistulipora  utriculus.     Rominger,  Proc.  Acad.  Nat.  Sci.   Philadelphia, 
p.  121. 

1885.  Fistulipora  utriculus.     Nicholson  and  Foord,  Ann.  Mag.  Nat.  Hist.,  ser.  5, 

XVI,  p.  508,  pi.  xvi,  1-1  e,  pi.  xvii,  1,  la. 

1898.  Fistulipora  utriculus.     Whiteaves,  Contr.  Canadian  Pal.,  I,  p.  380. 
Hamilton:  Widder  and  Arkona,  Ontario. 

Fistulipora  variapora  Hall.     See  Pinacotrypa  variapora  (Hall). 

Fistulipora  vesiculata  (Hall  and  Simpson). 

1887.   Lichenalia  vesiculata.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  198,  pi. 

Ivii,  14-19,  pi.  lix,  1,  14. 
1897.  Lichenalia  vesiculata.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 
New  York  for  the  year  1894,  pi.  xxiii,  3. 
Hamilton:  Canandaigua  Lake,  York  and  near  Le  Roy,  New  York. 

Fistuliporella  Simpson.    See  Fistulipora  McCoy,  and  observatioa  on 
Fistulipora  ?  constricta  (Hall). 
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iliporella  constricta  Simpson.     See  Fistulipora  ?  constricta  (HaD). 
iliporidra  Simpson.     See  Favieella  Hall  and  Simpson, 
iliporidra  tessellata  Simpson.     See  Favieella  tessellata  (Hall  and 
npson). 

iliporina  Simpson.     See  Pinacotrypa  Ulrich. 
iliporina  confertipora    Simpson.     See  Lioclema  confertiporum 
all). 

iliporina  digitata  Simpson.     See  Lioclema  digitatum  (Hall), 
iliporina  micropora  Simpson.     See  Lioclema  microporum  (Hall), 
iliporina  minuta  Grabau.     See  Lioclema  minutum  (Rominger). 
diporina  multiculeata    Simpson.     See  Lioclema  multaculeatum 
all). 

diporina  ponderosa  Simpson.     See  Lioclema  ponderosum  (Hall), 
diporina  scrobiculata  Grabau.     See  Fistulipora    ?   scrobiculata 
all). 

iliporina  segregata  Grabau.     See  Lioclema  segregatum  (Hall), 
diporina  serrulata  Simpson.     See  Pinacotrypa  serrulata  (Hall), 
iliporina  stellata  Simpson.     See  Pinacotrypa  stellata  (Hall), 
ilipoiina  variopora  Simpson.     See  Pinacotrypa  variapora  (Hall), 
elliporella  Simpson.     See  Polypora  McCoy, 
elliporina  Simpson.     See  Fenestella  Lonsdale, 
tra  Linnaeus.     Not  Paleozoic, 
tra  carbaseoides  Eaton.     Not  recognized. 
^2.   Flustra  carbaseoides.     Eaton,  Geol.  Textb.,  ed.  2,  p.  44. 
Devonian:  Glenns  Falls. 

tra  spatulata  Prout.     See  Worthenopora  spatulata  (Prout). 
tra  tuberculata  Prout.     See  Stenopora  tuberculata  (Prout). 
itzella  Waagen  and  Wentzel.     See  Batostomella  Ulrich. 
conome  of  authors.     See  Pinnatopoi-a  Vine, 
conome  carinata  Hall.     See  Pinnatopora  carinata  (Hall), 
conome  nereidis  White.     See  Pinnatopora  nereidis  (White), 
conome  nodata  Hall.     See  Pinnatopora  nodata  (Hall), 
conome  sinuosa  Hall.     See  Pinnatopora  sinuosa  (Hall), 
conome  tenuistriata  Hall.     See  Pinnatopora  tenuistriata  (Hall), 
conome  trilineata  Meek.     See  Pinnatopora  trilineata  (Meek), 
conome  whitii  Foerste.     See  Pinnatopora  whitii  (Foerste). 
ISOTBTPA  Hall.     Genotype:  Lichenalia  paliformis  Hall. 
i86.   Glossotrypa.     Hall,  Fifth  Ann.  Rep.  State  Geologist  New  York  for  the 
year  1886,  expl.  pi.  xxxi,  15-18. 
Glossotrypa.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  xvii. 
Glossotrypa.    Miller,  North  American  Geol.  Pal.,  p.  307. 
Glossotrypa.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1894,  p.  562. 
Obe.    If   the  lunarium    is   frequently  repeated   (interrupted)  as  a  dia- 
phragm, as  described,  the  genus  is  distinct.    This  character  is  so  extraor- 
dinary that  we  think  it    is  due  to  faulty  ohser\'ation    or   peculiar 
preservation.     If  so,  the  name  is  a  synonym  for  Buskopora  Ulrich. 


»7. 
J89. 

m. 


Digitized  by  CjOOQIC 


278  AMEBICAN   FOSSIL   BBYOZOA.  [bull.173. 

01o88otT3rpa  paliformis  (Hall). 

1883.  Lichenalia  paliformifl.     Hall,  Trans.  Albany  Institute,  X,  p.  152  (abstract, 

1881,  p.  11). 

1886.  Lichenalia  (Glossotrypa)  paliformis.     Hall,  Fifth  Ann.  Rep.  State  Geol- 

ogist New  York  for  the  year  1886,  pi.  xxxi,  15-18. 

1887.  Lichenalia  (Glossotrypa)  paliformis.     Hall  and  Simpson,  Pal.  New  York, 

VI,  p.  85,  pi.  xxxi,  15-18. 
1897.   Glossotrypa  paliformis.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 
New  York  for  the  year  1894,  pi.  xxiv,  8-10. 
Hamilton:  Falls  of  the  Ohio. 

OLYPTOPOEA  Ulrich.     Genotype:  Coscinium  plumosum  Prout 

1884.  Glyptopora.     Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist,  VII,  p.  39. 
1890.   Glyptopora.    Ulrich,  Geol.  Surv.  Illinois,  VIII,  pp.  387,  511. 

1896.  Glyptopora.     Ulrich,  Zittel's  Textb.  Pal.  (Engl,  ed.),  p.  280. 

Glyptopora  elegans  (Prout). 

I860.   Coscinium  elegans.    Prout,  Trans.  St.  Louis  Acad.  Sci.,  I,  p.  572. 
1866.   Coscinium  cleans.     Prout,  Geol.  Surv.  Illinois,  II,  p.  413,  pi.  xxii,  2,  2a. 
1884.   Glyptopora  elegans.    Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist,  VII,  p.  40. 
1890.   Glyptopora  elegans.    Geol.  Surv.  Illinois,  VIII,  p.  618,  pi.  Ixxviii,  10-lOc. 
1894.   Glyptopora  elegans.    Keyes,  Missouri  Geol.  Surv.,  V,  p.  21. 
Warsaw:  Warsaw  and  Nauvoo,  Illinois;  Curry ville,  Missouri. 

Glyptopora  keyserlingi  (Prout). 

1858.   Coscinium  Keyserlingi.     Prout,  Trans.  St.   Louis  Acad.   Sci.,  I,  p.  269, 

pi.  XV,  4,  4a. 
1884.   Glyptopora  keyserlingi.     Ulrich,  Jour.  Cincinnati  Soc  Nat  Hist,  VII, 

p.  40. 
1890.   Glyptopora  keyserlingi.     Ulrich,   Geol.  Surv.  Illinois,  VIII,  p.  517,  pL 

Ixxviii,  4-46. 
1894.   Glyptopora  keyserlingi.     Keyes,  Missouri  Geol.  Surv.,  V,  p.  22. 
1860.   Coscinium  wortheni.     Prout,  Trans.  St  Louis  Acad.  Sci.,  I,  p.  571. 
1866.   Coscinium  wortheni.     Prout,  Geol.  Surv.    Illinois,  II,   p.  412,  pi.    xxii, 

1,  la. 
Keokuk:  Warsaw,  Illinois. 

Glyptopora  megastoma  Ulrich.     See  Phractopora  megastoma  (Ulrich). 

Glyptopora  michelinia  (Prout). 

1860.   Coscinium  Michelinia.     Prout,  Trans.  St  Louis  Acad.  Sci.,  I,  p.  573. 
1866.   Coscinium  Michelinia.     Prout,  Geol.  Surv.  Illinois,  II,  p.  414,  pi.  xxii, 

4,4a. 
1884.   Glyptopora  michelinia.     Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist.VIT,  p.  40. 
1890.   Glyptopora  michelinia.     Ulrich,  Geol.  Surv.   Illinois,  VIII,  p.  515,  pL 

Ixxviii,  8-86. 
1894.   Glyptopora  michelinia.     Keyes,  Missouri  Geol.  Surv.,  V,  p.  22. 

1897.  Phractopora  sagenella  (not  of  Prout).     Simpson,  Fourteenth  Ann.  Rep. 

State  Geologist,  New  York,  for  the  year  1894,  fig.  95  {p.  539). 
Warsaw:  Warsaw,  Illinois;  Barretts  Station,  Missouri. 

Glyptopora  pinnata  Ulrich.     See  Phractopora  pinnata  (Ulrich). 

Glyptopora  plnmosa  (Prout). 

I860.   CJoscinium  plumosum.     Prout,  Trans.  St  Louis  Acad.  Sci.,  I,  p.  572. 

1866.   Coscinium  plumosum.     Prout,  Geol.  Surv.  Illinois,  II,  p.  414,  pi.  xxii, 

3,  36. 
1884.   Glyptoi)ora  plumosa.     Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist,  VII,  p.  40. 
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rptopora  plumosa  (Prout) — Continued. 
1890.   (ilyptopora  plumosa.     Ulrich,  Geol.  Surv.  Illinois, VIU,  p.  512,  pi.  Ixxviii, 

3-3c. 
1894.  Glyptopora  plumofia.     Keyes,  Missouri  Geol.  Surv.,  V,  p.  20,  j>l.  xxxiii,  5. 
Warsaw:  Warsaw,  Illinois;  Barretts  Station,  Missouri. 

rptopora  pnnctipora  Ulrich. 

1890.   Glyptopora  punctipora.     Ulrich,  Geol.   Surv.   Illinois,  VIII,   p.  519,  pi. 
Ixxviii,  9,  9a. 
Chester:  Monroe  County,  Illinois;  Livingston  and  Meade  counties,  Ken- 
tucky. 

l^topora  sagenella  (Prout). 

I860.   Coscinium  saganella.     Prout,  Trans.  St.  Louis  Acad.  Sci.,  I,  p.  573. 
1866.   Coscinium  saganella.     Prout,  Geol.  Surv.  Illinois,  II,  p.  415,  pi.  xxii,  5, 5a. 

1884.  Glyptopora  sagenella.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  VII,  p.  40. 
1890.   Glyptopora  sagenella.     Ulrich,   Geol.   Surv.    Illinois,   VIII,   p.   513,   pL 

Ixxviii,  6,  6a. 
1894.   Glyptopora  sagenella.     Keyes,  Missouri  Geol.  Surv.,  V,  p.  21. 
Keokuk:  Bentonsport,  Iowa. 
Warsaw:  Warsaw,  Illinois. 

^topora  sagenella-caliculosa  Ulrich. 
1866.   Coscinium  plumosum  (in  part).     Prout,  Geol.  Surv.  Illinois,  II,  p.  415, 

pi.  xxii,  3a. 
1890.   Glyptopora  sagenella  var.  caliculosa.     Ulrich,  Geol.  Surv.  Illinois,  VIII, 

p.  514. 
Warsaw:  Warsaw,  Illinois. 

^topora  sagenella-lata  Ulrich. 
1890.   Glyptopora  sagenella  var.  lata.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  515, 

pi.  Ixxviii,  7. 
1897.   Phractopora  michelini.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 

New  York  for  the  year  1894,  fig.  96  (p.  539). 
Warsaw:  Warsaw,  Illinois. 

frptotrypa  Miller,   Simpson.     Written    in    error  for   Glyptopora 
Jlrich. 

MOCLADIA  Etheridge,  Jun.     Genotype:  Carinella  cellulifera  Eth- 
iridge,  Jun. 

1873.   Carinella.     Etheridge,  Jun. ,  Geol.  Mag. ,  X,  p.  433. 
1876.   Goniocladia.     Etheridge,  Jun. ,  Geol.  Mag. ,  Dec.  2,  III,  p.  622. 

1885.  Goniocladia.     Waagen  and  Pichl,  Pal.  Indica,  Ser.  XIII,  pp.  775, 804. 

1886.  Goniocladia.     Ulrich,  Contr.  American  Pal.,  I,  p.  5. 

Obs. — No  American  species  referable  to  this  genus  has  been  publishe<l. 

nOTBYPA  Ulrich.     Genotype:  Goniotrypa  bilateralis  Ulrich. 
1889.   Goniotrypa.     Ulrich,  Contr.  Micro-Pal.  Cambro-Sil. ,  Part  II,  p.  40. 

1889.  Goniotrypa.     Miller,  North  American  Geol.  Pal.,  p.  307. 

1890.  Goniotrypa.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  389. 

1897.   Goniotrypa.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 
for  the  year  1894,  p.  545. 

liotrypa  bilateralis  Ulrich. 
1889.   Goniotrypa   bilateralis.     Ulrich,  Contr.  Micro-Pal.  Cambro-Sil.,  Part  II, 

p.  41,  figs.  1-3,  pi.  ix,  1. 
1889.   Goniotrypa  bilateralis.   Miller,  North  American  Geol.  Pal.,  fig.  481  (p.  ^07). 
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OoniotT3rpa  bilateralis  Ulrich — Continued. 

1895.   Goniotrypa  bilateralis.     Whiteaves,  Pal.  Fobs,  III,  p.  118. 
Cincinnati  (Richmond):  Stony  Mountain,  Manitol)a. 

Gorgonia  Linnaeus.     Not  Paleozoic. 

Gorgonia  anticorum.     Castelnau.     Not  recognized. 

1843.   Gorgonia  anticorum.     Castelnau,  Sy8t.Sil.,  p.  50,  pi.  xxiv,  1. 
Lake  Huron. 

Gorgonia?  aspera  Hall.     See  Phylloporina  aspera  (Hall). 

Gorgonia  infundibuliformis  Eaton.     Not  recognized. 

1832.   Gorgonia  infundibuliformis.    Eaton,  Geol.  Text-book,  ed.  2,  p.  43. 

Gorgonia  perantiqua  Hall.     Not  recognizable. 

1847.   Gorgonia  perantiqua.     Hall,  Pal.  New  York,  I,  p.  76,  pi.  xxvi,  5a,  h. 
1860.   Enallopora  perantiqua.     D'Orbigny,  Prodr.  de  Pal. ,  I,  p.  22. 
1889.   Enallopora  perantiqua.     Miller,  North  American  Geol.  Pal.,  p.  301. 
Trenton:  Middleville,  Herkimer  County,  New  York. 

Gorgonia  retiformis  Hall.     Not  a  bryozoan.     See  Pal.  New  York,  H, 
1852,  p.  174. 
1843.   Gorgonia  ?  retiformis.     Hall,  Geol.  Rep.  Fourth  District  New  York,  p.  1 15, 
fig.l. 
Gorgonia  siluriana  Castelnau.     Not  recognized. 
1843.   Gorgonia  siluriana.    Castelnau,  Syst.  Sil.,  p.  50. 

OBAPTODICTYA  Ulrich.     Genotype:  Ptilodictya  perelegans  Ulrich. 
1882.   Graptodictya.    Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  pp.  151, 165. 

1889.  Graptodictya.     Miller,  North  American  Geol.  Pal.,  p.  307. 

1890.  Graptodictya.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  393. 

1897.   Graptodictya.    Simpson,  Fourteenth  Ann.  Rep.  New  York  State  Geologist 
for  the  year  1894,  p.  541. 

Graptodictya  nitida  Ulrich.     See  Graptodictya  perelegans  (Ulrich). 

Graptodictya  perelegans  (Ulrich). 

1878.   Ptilodictya  perelegans.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist,  I,  p.  94, 

pi.  iv,  16, 16a. 
1882.   Graptodictya  perelegans.    Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist ,  V,  p.  165. 

1882.  Graptodictya  nitida.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist,  V,  p.  166, 

pi.  vii,  8, 8a. 
Cincinnati  (Richmond):  Clarksville  and  other  localities  in  Ohio. 

HEDEBELLA  Hall.     Genotype:  Alecto?  Canadensis  Nicholson. 

1883.  Hederella.    Hall,  Trans.  Albany  Institute,  X,  p.  194  (abstract,  1881,  p.  194). 
1887.   Hederella.    Hall  and  Simpson,  Pal.  New  York,  VI,  p.  xxvi. 

1889.   Hederella.    Miller,  North  American  Geol.  Pal. ,  p.  308. 

1897.   Hederella.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York  for 

the  year  1894,  p.  599. 
1899.   Hederella.    Grabau,  Bull.  Buffalo  Soc.  Nat.  Sci. ,  VI,  p.  178. 
1885.   Nicholsonia.    Davis,  Kentucky  Fobs.  Corals,  part  2.     (Name  proposed  but 

not  defined. ) 

Hederella  adnata  (Davis). 

1885.  Nicholsonia  adnata.    Davis,  Kentucky  Fobs.  Corals,  part  2,  pi.  Ixxviii,  19. 
(Not  described.) 
Hamilton:  Falls  of  the  Ohio. 
Obs. — Compare  this  form  with  Hederella  filiformis  (Billings)^ 
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ella  alternata  (Hall  and  Whitfield). 

r3.   Stomatopora  ?  alternata.    Hall  and  Whitfield,  Twenty-third  Ann.  Rep. 
New  York  State  Museum,  p.  235,  pi.  x,  7,  8. 
Hamilton:  Rockford  and  Hackberry,  Iowa. 

Obs. — Whiteaves  (Ctontr.  Canadian  Pal.,  I,  p.  210)  makes  this  a  synonym 
for  Hederella  Canadensis  (Nicholson).  _ 

ella  canadensis  (Nicholson).  1 1 '      1^ 

74.   Alecto  ?  Canadensis.     Nicholson,  Canadian  Naturalist,  ser.  2,  VII,  p.  146. 
74.   Aulopora  ?  Canadensis.     Nicholson,  Pal.  Province  Ontario,  p.  124,  fig. 

b7ar-€. 
i3.   Hederella  Canadensis.     Hall,  Trans.  Albany  Institute,  X,  p,  194  (abstract, 

1881,  p.  194). 
U.   Hederella  Canadensis.     Hall,  Rep.  State  Geologist  New  York  for  the  year 

1883,  p.  53. 
^.   Nicholsonia  canadensis.     Davis,  Kentucky  Foss.  Corals,  part  2,  pi.  li,  6, 

pi.  Ixxiii,  10,  JLl,  pi.  Ixxviii,  18,  pi.  Ixxx,  15. 
^7.   Hederella  Canadensis.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  277,  pi. 

Ixv,  1-8,  14,  ?  16. 
^9.   Hederella  canadensis.    Miller,  North  American  Geol.  Pal.,  fig.  483  (p.308). 
)1.   Hederella  Canadensis.     Whiteaves,  Contr.  Canadian  Pal.,  I,   p.  210,  pi. 

xxviii,  8,  8a. 
)7.   Hederella  canadensis.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 

New  York  for  the  year  1894,  pi.  xxv,  12,  13. 
^.   Hederella  canadensis.     Grabau,  Bull.  Buffalo  Soc.  Nat.  Sci.,  VI,  p.  178, 

fig.  77. 
Upper  Helderberg:  Port  Colbome,  Ontario. 
Hamilton:    Near  Arkona,  Ontario;    Livingston  and  Erie  counties,  and  • 

Eighteenmile  Creek,  New  York,   Falls  of  the  Ohio;   Hay  River  and 

Athabasca  River,  Canada. 

ella  cirrhosa  Hall. 

i3.   Hederella  cirrhosa.      Hall,  Tranj.  Albany  Institute,  X,  p.  194  (abstract, 

1881,  p.  194). 
M.   Hederella  cirrhosa.     Hall,  Rep.  State  Geologist  New  York  for  the  year 

1883,  p.  53. 
57.    Hederella  cirrhosa.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  277,  pi. 

Ixv,  12, 13. 
)7.   Hederella  cirrhosa.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 

York  for  the  year  1894,  pi.  xxv,  10, 11. 
)8.    Hederella  cirrhosa.     Whiteaves,  Contr.  Canad.  Pal.,  I,  Part  V,  p.  381. 
Hamilton:  York  and  Erie  counties,  New  York;  Falls  of  the  Ohio. 

ella  conferta  (Hall). 

53.  Ptilionella  conferta.     Hall,  Trans.  Albany  Institute,  X,  p.  195  (abstract, 

1881,  p.  195). 

54.  Ptilionella  conferta.     Hall,  Rep.  State  Geologist  New  York  for  the  year 

1883,  p.  56. 
57.    Hederella  conferta.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  279. 
U.   Hederella  conferta.     Hall,  Tenth  Ann.  Rep.  State  Geologist  New  York  for  ^H 

the  year  1890,  p.  56;  Forty-fourth  Ann.  Rep.  New  York  State  Museum, 

p.  86. 
Hamilton:  Darien  Center,  New  York. 

ella  filiformis  (Billings). 

>9.   Aulopora  filiformis.     Billings,  Canadian  Jour.,  new  ser.,  IV,  p.  119. 

74,   Aulopora  filiformis.    Nicholson,  Pal.  Province  Ontario,  p.  42,  fig.  lla,  />. 
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Hederella  filifonnis  (Billings) — Continued.' 

1883.  Hederella  filiformis.     Hall,  Trans.  Albany  Institute,  X,  p.  194  (abstract, 

1881,  p.  194). 

1884.  Hederella  filiformis.     Hall,  Rep.  State  Geologist  New  York  for  the  year 

1883,  p.  54. 
1887.   Hederella  filiformis.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  278,  pi. 
ixv,  9-11. 

1897.  Hederella  filiformis.    Whiteaves,  Contr.  Canadian  Pal. ,  I,  p.  211,  pi.  xxix,l. 
1899.    Hederella  filiformis.     Grabau,  Bull.  Buffalo  Soc.  Nat.  Sci..  VI,  p.   179, 

fig.  77A. 
Hamilton:  Arkona,  Ontario;  Livingston,  Ontario,  and  Erie  counties,  New 
York. 

Hederella  magna  Hall. 

1883.  Hederella  magna.     Hall,  Trans.  Albany  Institute,  X,  p.  196  (abstract, 

1881,  p.  195). 

1884.  Hederella  magna.     Hall,  Rep.  State  Geologist  New  York  for  the  year 

1883,  p.  55. 
1887.    Hederella  magna.    Hall  and  Simpson,  Pal.  New  York,  VI,  p.  280,  pi.  Ixv,  15. 

1898.  Hederella  magna.     Whiteaves,  Contr.  Canadian  Pal.,  I,  Part  V,  p.  382. 
Hamilton:  York,  and  Erie  County,  New  York. 

HELICOPOBA  Claypole.     Genotype:  Helicopora  latispiralis  Claypole. 
1881.   Helicopora.     Claypole,  Proc.  Amerimn  Assoc.  Adv.  Sci.,  XXX,  p.  191. 
1883.    Helicopora.     Claypole,  Quar.  Jour.  Geol.  Soc.  London,  XXXIX,  p.  32. 

1885.  Helicopora.     Waagen  and  Pichl,  Pal.  Indica,  Ser.  XIII,  p.  774. 

1886.  Helicopora.     Ulrich,  Contr.  American  Pal.,  I,  p.  5. 

1889.  Helicopora.     Miller,  North  American  Geol.  Pal.,  p.  308. 

1890.  Helicopora.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  396. 

1895.  Helicopora.     Simpson,  Thirteenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1893,  pp.  722,  726;   Forty-seventh  Ann.  Rep.  New  York 
State  Museum,  pp.  916,  920. 

1896.  Helicopora.     Ulrich,  Zittel's  Textb.  Pal.  (Engl,  ed.),  p.  282. 

1897.  Helicopora.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1894,  pp.  517,  522. 

Helicopora  archimediformis  Claypole.     See  Archimedes  laxus  (Hall). 

Helicopora  latispiralis  Claypole. 

1881.    Helicopora  latispiralis.    Claypole,  Proc.  American  Assoc.  Adv.  Sci.,  XXX, 

p.  191. 
1883.    Helicopora  latispiralis.   Claypole,  Quar.  Jour.  Geol.  Soc.  London,  XXXIX, 

p.  32,  pi.  iv,  1,  la. 
1897.   Helicopora  latispiralis.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 
New  York  for  the  year  1894,  fig.  70,  1  (p.  518). 
Niagara:  Cedarville,  Greene  County,  Ohio. 

Helicopora  ulrichi  Claypole. 

1883.    Helicopora  ulrichi.     Claypole,  Quar.  Jour.  Geol.  Soc  London,  XXXIX, 

p.  33,  pi.  iv,  2. 
1897.    Helicopora  ulrichi.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 
York  for  the  year  1894,  fig.  70,  2,  2a  (p.  518). 
Hamilton:  Falls  of  the  Ohio. 

HELIOTEYPA  Ulrich.     Genotype:  Heliotrypa  bifolia  Ulrich. 
1883.    Heliotrypa.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  VI,  p.  277. 

1889.  Heliotrypa.     Miller,  North  American  Geol.  Pal.,  p.  308. 

1890.  Heliotrypa.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  404. 
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1852.  Helopora. 
1866.  Helopora. 
1888.   Helopora. 

Helopora. 

Helopora. 

Helopora. 
1893.   Helopora. 

1896.  Helopora. 

1897.  Helopora. 


1890. 
1890. 


otrypa  bifolia  Ulrich. 

1883.    Heliotrypa  bifolia.     Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist.,  VI,  p.  278, 
pi.  xiii,  6-6c. 

1889.  Heliotrypa  bifolia.     Miller,  North  American  Geol.  Pal.,  fig.  484  (p.  308). 

1890.  Heliotrypa  bifolia.     Ulrich,  Geol.  Surv.,  Illinois,  VIII,  fig.  3/ (p.  308). 
Chester:  Sloans  Valley,  Kentucky. 

lipora  antheloidea  Rominger.    In  error  for  Stellipora  antbeloidea. 
Be  Constellaria  constellata  (Van  Cleve)  Dana. 

jOPOEA  riall.     Genotype:  Helopora  fragilis  Hall. 
Hall,  Pal.  New  York,  II,  p.  44. 
Billings,  Catal.  Sil.  Foes.  Anticostij  p.  36. 
Ulrich,  American  Geologist,  I,  p.  231. 
Miller,  North  American  Geol.  Pal.,  p.  308. 
Ulrich,  Geol.  Surv.  Illinois,  VIII,  pp.  401,  642. 
Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  XII,  p.  191. 
Ulrich,  Geol.  Minnesota,  III,  p.  189. 
Ulrich,  ZitteFs  Textb.  Pal.  (Engl,  ed.),  p.  280. 
Simpson,   Fourteenth  Ann.  Rep.  State  Geologist  New  York 
for  the  year  1894,  p.  648. 

»pora  altemata  Ulrich. 

1890.   Helopora  altemata.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  XII,  p.  192, 

fig.  16/. 
1893.   Helopora  altemata.     Ulrich,  Geol.  Minnesota,  III,  p.  192,  pi.  iii,  9. 
Trenton  (Black  River) :  Minneapolis,  Minnesota. 

opora  approximata  James.     See  Bythopora  parvula  (James). 

)pora  armata  Billings. 

1866.   Helopora  armata.    Billings,  Catal.  Sil.  Foss.  Anticoeti,  p.  38. 
Anticoeti:  Anticosti  Island. 

»pora  bellnla  Billings. 

1866.   Helopora  bellula.     Billings,  Catal.  Sil.  Foss.  Anticosti,  p.  38. 
Anticosti:  Anticosti  Island. 

Obs.     Compare  Helopora  fragilis  Hall,  of  which  this  species  may  be  a 
synonym. 

>pora  !!  circe  Billings. 

1866.   Helopora  Circe.     Billings,  Catal.  Sil.  Foss.  Anticosti,  p.  39. 
Anticosti:  Anticosti  Island. 

»pora  ?!  concava  Billings. 

1866.   Helopora  concava.     Billings,  Catal.  Sil.  Foss.  Anticosti,  p.  37. 

Anticosti:  Anticosti  Island. 

Obs.    This  form  may  be  only  a  condition  of  Nematopora  formosa  (Billings). 

3pora  dendrina  James.     See  Bythopora  dendrina  (James). 

»pora  divaricata  Ulrich. 

L886.   Helopora  divaricata.     Ulrich,  Fourteenth  Ann.  Rep.  Geol.  Nat.  Hist.  Surv. 

Minnesota,  p.  59. 
1893.   Helox)ora  divaricata.     Ulrich,  Geol.  Minnesota,  III,  p.  191,  pi.  iii,  1-3. 
Trenton  (Stones  River):  Minneapolis,  Minnesota. 

»pora  elegans  Ulrich. 

1893.   Helopora  elegans.     Ulrich,  Geol.  Minnesota,  III,  p.  194,  fig.  11. 

Cincinnati  (Richmond):  Blanchester,  Oxford,  and  other  localities  in  Ohio; 
Richmond  and  Versailles,  Indiana. 
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1852. 
1874. 

lS7fi. 
1888, 
1SH5*. 

1890, 


Hall,  Pal-  New  York,  11,  p.  44,  pi 
Nicholson  and  Hinde,  Canatlian  « 

Ntclitil^jii,  Pal.  Provinr^o  Ontario 
U I  rich,  Ameri*.*an  Cleologiirt,  1,  p, 
Miller,  North  Arnericati  O^,  l 

rimh.  Crml.  Sur,  Illinois,  VIII. 


lHS;i, 

mm 
mm. 


tlelopom  liarrini. 
Hfflopora  hflrrifli. 
Htlopora  harrijji. 
Helopora  HarrMi, 
HeloiTOra  Harris^, 


Hi'lnpora  fomio.tia  Billing*s. 

Helopora  fra^is  llalL 
Heloj>iira  fragilis. 
Halopom  frugitis. 

p.  UL 
Heliiixira  fraj^lis, 
Helopora  fraierilm. 
Helupora  fragilie. 

Heloptim  fragilie. 

(US),  pLxxix,  ha. 
Clinton:  Rofh ester,  New  York, 
NiHgara:  Ix^c^kport,  New  York;  FlanilKirougli  Ih^ul, 
Obs»    Hee  ali*o  Helojx>m  MUila  Billing^, 

Helopora  fragilis-acadiensiH  HalU     Not  defined* 

1880.   Helopora  fragilifi  var,  aeadienBis,     Hallj  Caj^atlian  Ni 
Hihirian:  Nova  8<iotia, 

Helopora  harrisi  James 

James,  PaleontologisE,  No.  7,  p.  SS 
I- tritih,  Contr.  Mii^ro-Pal.  C*ambm 
Ulrit^hj  Geo!.  Minne^sotu*  III,  \k 
Whitjeave*,  PaUFiw.j  III*  Part 
SJojiJvwn,  Fonrtecmth  Ann.  Hep, 
York  for  the  year  1894,  tigs.  llJi-lln  (p.  548). 
Cincinnati  (Richmond):  WayneM'ille,  Blant'hester, i 
Ohio;  Ptony  Mountain,  Manitotsft. 

Helopora  imbricata  Ulrieh. 

18^)0*    Ilelt^pjm  inilmeata.     T'lrif  h,  Geol  San  Illinoiik,  VI 
Cincinnati  (Richmond):  Wilmitigtoti,  Tllmois, 
Oba.     This  fonii  may  l)o  the  tertiary  segmeuta  of  1 
mrich. 

Helopora  ??  irregularii  Billin^:^* 

1800.    Helopora  irregiilarin,     Billings.  CataL  Sil.  Fosj?.  Ant 
Antieosti :  Aiitictiati  Island. 

Heh>pora  Hneatii  Billing's.     Sec  Noniatoponi  lineata 
noU>[»ora  lineopora  Billings.     See  Neniato]3om  <  lin 

Helopora  ??  meek!  Jatnes. 

1878,    Helopora  tvieeki.     James,  Paleontologist,  No.  1,  p.  6 
Cincinnati :  Warren  CVumf y,  Ohio. 
Olie.     This  is  in  all  jirtjhiibility  the  samn  hb-  Pirrano 
ler  and  Dyer),  hut  the  des^cription  given  lu  too  tuei 
Huestion. 

Helopora  muctonata  ITlrieh, 

ISIKJ.   Helop:)ra  rmicronata.     Ulrieh,  Jour,  Cincinnati 

1^2,  %.  I6t*. 
1893.   Helopora  mucronata.     Ulrieh,  tleol.  Minnes(>lu. 
Trenton:  Cannon  Falls  and  St.  Paul.  MinneiMjta. 

Helopora  nodosa  BillingB. 

1  S(  1(1     1 1  eitijMjtra  nod<Mi,     Bi ningg.  CfttaK  SiL  Fom.  ilntitx*s 
Anticosti:  Ant i cost i  Island. 
Helopora  pam  ula  James.     See  Bythopora  parvula  {. 
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lora  quadrata  Ulrich. 

93.   Helopora  quadrata.     Ulrich,  Geol.  Minnesota,  III,  p.  193,  fig.  10. 
Trenton:  Cannon  Falls,  Minnesota. 

»ora  spiniformis  (Ulrich). 

S2.   Arthroclema  spiniformis.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  p. 

161,  pi.  vi,  10,  10a. 
•93.   Helopora  spiniformis.     Ulrich,  Geol.  Minnesota,  III,  pi.  iii,  4,  5,  6. 
i96.    Helopora  spiniformis.     Ulrich,  ZittePs  Textb.  Pal.  (Engl,  ed.),  fig.  469 

(p.  283). 
Trenton    (Stones  River):    Lebanon  and  Lavergne,   Tennessee;    Dixon, 

Illinois. 

pora  striatopora  Billings.     See  Nematopora  striatopom  (Billings), 
pora  strigosa  Billings.     See  Nematopora  strigosa  (Billings), 
pora  tenuis  James.     See  Arthrostylus  tenuis  (James). 

»ora  ??  varipora  Billings. 

\66.  Helopora  varipora.     Billings,  Catal.  Sil.  Foss.  Anticosti,  p.  40. 
Anticosti:  Anticosti  Island. 

IPHEAOMA  Ulrich.     Genotype:  Batostoma  irrasum  Ulrich. 
;90.    Batostoma  (in  part).     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  379. 
;93.   Hemiphragma.     Ulrich,  Geol.  Minnesota,  III,  p.  299. 
;96.   Hemiphragma.     Ulrich,  Zittel's  Textb.  Pal.  ( Engl.  ed. ) ,  p.  275. 
197.   Hemiphragma.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 
for  the  year  1894,  p.  592. 

phragma  imperfeotnin  (Ulrich). 

;90.   Batostoma  imperfectmn.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  460,  pi.  xxxv, 

(93.    Hemiphragma  imperfectum.     Ulrich,  Geol.  Minnesota,  III,  p.  301. 
(94.   Monticulipora  imperfectum.     J.  F.James,  Jour.  Cincinnati  Soc.  Nat.  Hist, 
XVI,  p.  196. 
Cincinnati  (Richmond):  Wilmington, Illinois. 

phragma  irrasum  (Ulrich). 

(86.   Batostoma  irrasa.     Ulrich,  Fourteenth  Ann.  Rep.  Geol.  Nat  Hist.  Sur.  Min- 
nesota, p.  94. 

(93.   Hemiphragma  irrasum.    Ulrich,  Geol.  Minnesota,  III,  p.  299,  pi.  xxiv,  5-19. 

(96.   Hemiphragma  irrasum.     Ulrich,  Zittel's  Textb.  Pal.  (Engl,  ed.),  fig.  460 
(p.  275). 

(97.   Hemiphragma  irrasum.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 
New  York  for  the  year  1894,  figs.  190-193  (p.  592). 
Trenton  (Stones  River,  Black  River,  and  Trenton) :  Minneajwlis,  St.  Paul, 
Cannon  Falls,  and  Preston,  Minnesota;  Decorah,  Iowa. 

phragma  ottawense  (Foord). 

(83.   Batostoma  Ottawaense.     Foord,  Contr.  Micro-Pal.  Cambro-Sil.,  j).  18,  pi.  ii, 

1-1/. 
J93.   Hemiphragma  ottawaense.     Ulrich,  Geol.  Minnesota,  III,  p.  300,  pi.  xxiv, 

1^. 
Trenton  (Black  River  and  Trenton) :  Ottawa  and  Paquettes  Rapids,  Ottawa 

River,  Canada;  Kenyon,  Berne,  and  Mantorville,  Minnesota. 

phragma  tenuimurale  Ulrich. 

593.    Hemiphragma  tenuimurale.     Ulrich,  Geol.  Minnesota,  III,  p.  301,  pi.  xxiv, 
20-23. 
Trenton:  Goodhue  County,  Minnesota. 
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Hemiphraf  ma  whitfifildi  ( Jaine^). 

1881.    Moaticulipom  (Chjttetes)  wkitfiekli,     jHinea,  PaloontoUigif't,  No.  S, 
Monticuli]X)ra  whit  field  i.     Jauieu  nrid  Jambs,  Jour.  CiadEinaLf  Soc 

HisL,X,p.l78. 
Monticulipora  whilfieldL     J.  F,  Janiue,  Junr.  t'lm-mnati  Soc.  Nat. 

XVI,  p.  200. 
Gindntiati  (DUca):  Cmcimiaii,  Ohio,  and  vicinity. 

HEHITEYPA  Phillips.     Geiiotyptv:  Hemitry|>a  ociilutu  Phillips. 
1S4L    HemitT>^p».     PhilJifw,  Pal.  Foasj. ,  p.  27. 

McCoy,  Synop*  Carb.  Fom.  Ireland^  p.  204. 

Hall,  Twenty-aixlii  Ann,  Rep.  New  York  Btatt!  Mil*?.,  p. ! 

Ball,  Rep.  State  Geologist  New  York  for  the  year  lSa4, 

Ulritrli,  Contr.  American  PaL,  I,  p.  4. 

Foeratt.^  Bull.  Sci.  Lab.  Denleon  Univ.,  If,  p.  152. 

Hall  aod  SimpsoQ,  Pal.  New  York,  VI,  p,  xxiiL 

Miller,  North  American  GeoL  Pal.,  p.  IW. 

Ulrich,  Ciecd.  Bur.  Illinois,  VIII,  pp.  396, 559. 

Cole,  Sci.  Proc.  Roy.  Dublin  Soc.  (n.  p.).  Vlll,  ji.  132. 

Pocta,  Sywt.  Sn.  Bohfime,  VIII,  1. 1,  p.  92. 

Whidborne,  Devon.  Fauna  England  ( Pal.  Soc.  Publ. ), 


18S8. 


1894. 


1844. 
1874. 
18S5. 
1H86. 
18H7. 
X887. 
1889. 
1890. 
180S. 
1894. 
1895. 


1895. 


Heoiitrypa. 
Hem  i  try  pa, 
Hemitry[m. 
HemitTyi>a. 
Hemilry[>a. 
Hemitrypa. 
Hemkrypa. 
Hemitrypa. 
Hemitrypa. 
Hemitrypa. 
Hemitrypa. 

4,  p.  177. 
Hemitrypa. 


1896. 
1897. 


Simpson,  Thirteenth  Ann.  Rep.  State  Geologist  New 
for  the  year  1893,  pp.  710, 726;  Forty-seventh  Ann.  Rep.  New  York 
Mus.,pp.904,920. 

Hemitrypa.     Ulrich,  Zittel's  Textb.  Pal.  (Engl.  ed. ),  p.  282. 

Hemitrypa.  Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 
for  the  year  1894,  pp.  507, 520. 

Hemitrypa  aspera  Ulrich. 

1890.   Hemitrypa aapera.    Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  663,  pi.  Ivii,  4- 
1894.   Hemitrypa  aspera.     Keyes,  Missouri  Greol.  Sur.,  V,  p.  25. 

Keokuk:  Keokuk  and  Bentonsport,  Iowa;  Nauvoo,  Illinois. 

Hemitrypa  biordo  Hall. 

1885.   Hemitrypa  biordo.     Hall,  Rep.  State  Geologist  New  York  for  the  yeai 
p.  36,  pi.  ii,  11. 
Fenestella  (Hemitrypa)  biordo.     Hall  and  Simpson,  Pal.  New   Yor 

p.  149. 
Hemitrypa  biordo.     Miller,  North  American  Oeol.  Pal.,  fig.  487  (p.  3 
Upper  Helderberg:  Walpole,  Ontario. 

Hemitrypa  biserialis  (Hall). 

1879.   Fenestella  (Hemitrypa)  biserialis^     Hall,  Thirty -second  Ann.  Rep 
York  State  Mus.,  p.  174  (reprint,  1880,  p.  36). 
Fenestella  (Hemitrypa)  biserialis  (in  part).     Hall,  Rep.  State  Ge< 

New  York  for  the  year  1882,  pi.  xxii,  13-18. 
Fenestella  (Hemitrypa)  biserialis.     Hall  and  Simpson,  Pal.  New  Yoi 

p.57,pl.xxii,  13, 16-18. 
Lower  Helderberg:  Clarksville,  New  York. 

Hemitrypa  biserialis-exilis  (Hall  and  Simpson). 
1883.   Fenestella  (Hemitrypa)  biserialis  (in  part). 
New  York  for  the  year  1882,  pi.  xxii,  13-18. 
Fenestella  (Hemitrypa)  biserialis  var.  exilis. 
New  York,  VI,  p.  57,  pi.  xxii,  14,  15. 


1887. 


1889. 


1883. 


1887. 


1887. 


Hall,  Rep.  State  G© 
Hall  and  Simpeoi] 


i:^ew   lOFK,    Vi,  p.  o/,  pi.  xxii,  l*,  lO.       r-^  T 

Lower  Helderberg:  Clarksville,  New  YorkS^OOglC 
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brypa  colnmellata  (Hall  and  Simpson). 

87.   Fenestella  (Hemitrypa)  columellata.     Hall  and  Simpson,  Pal.  New  York, 

VI,  p.  146. 
97.    Hemitrypa  columellata.     Simpeon,  Fourteenth  Ann.  Rep.  State  Greologist 

New  York  for  the  year  1894,  figs.  51-^  (p.  508),  pi.  v,  3-11. 
Upper  Helderbeig:  Walpole,  Ontario. 

trypa  cribrosa  (Hall). 

83.    Fenestella  (Hemitrypa)   cribrosa.     Hall,   Trans.    Albany  Institute,  X, 

p.  177  (abstract,  1881,  p.  36). 
87.    Fenestella  (Hemitrypa)  cribrosa.     Hall  and  Simpson,  Pal.  New  York, 

VI,  p.  145. 
97.   Hemitrypa  cribrosa.       Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 

New  York  for  the  year  1894,  pi.  v,  1,  2. 
Hamilton:  Falls  of  the  Ohio. 

trypa  dubia  Hall.     See  Loculipoi-a  ambigua  (Hall). 

brypa  favosa  (Hall). 

83.   Fenestella  (Hemitrypa)  favosa.     Hall,  Trans.  Albany  Institute,  X,  p.  177 

(abstract,  1881,  p.  36). 
87.   Fenestella  (Hemitrypa)  favosa.     Hall  and  Simpson,  Pal.  New  York,  VI, 
p.  148. 
Upper  Helderberg:  Walpole,  Ontario. 

trypa  hemitrypa  (Prout)  Key es.    See  Hemitrypa  proutana  Ulrich. 

trypa  nodosa  Ulrich. 

90.   Hemitrypa  nodosa.     Ulrich  Geol.  Sur.  Illinois,  VIII,  p.  562,  pi.  Ivii,  3. 
94.   Hemitrypa  nodosa.     Keyes,  Missouri  Geol.  Sur.,  V,  p.  25. 
Keokuk:  Nauvoo,  Illinois;  Keokuk  and  Bentonsport,  Iowa. 

trypa  pateriformis  Ulrich. 

90.   Hemitrypa  pateriformis.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  564,  pi.  Ivii, 

7-7c. 
W.   Hemitrypa  pateriformis.     Keyes,  Missouri  Geol.  Sur.,  V,  p.  26. 
Keokuk:  Keokuk.  Iowa. 

trypa  perstriata  Ulrich. 

dO.   Hemitrypa perstriata.    Ulrich,  Geol.  Sur.  Illinois,  VI II,  p.  564,  pi.  Ivii,  6, 6a, 
94.   Hemitrypa  perstriata.     Keyes,  Missouri  Geol.  Sur.,  V,  p.  25. 
Keokuk:  Keokuk  and  Bentonsport,  Iowa. 

trypa  plnmosa  (Prout). 

58.  Fenestella  plumosa.    Prout,  Trans. St. Louis  Acad.Sci. ,  I,  p.  236.  pi.  x v,  2, 2a. 

89.  Hemitrypa  plimiosa.     Miller,  North  American  Geol.  Pal.,  p.  309. 
Warsaw:  Warsaw,  Illinois;  Barretts  Station,  Missouri. 

trypa  prima  Hall.     See  Unitrypa  nervia  (Hall). 

trypa  prontana  Ulrich. 

59.  Fenestella  hemitrypa.      Prout,  Trans.  St.  Louis  Acad.  Sci.,  1,  p.  444,  pi. 

xvii,  4,  4a. 

90.  Hemitrypa  proutana.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  560,  pi.  Ivii, 

1-lc. 
94.    Hemitrypa  hemitrypa.     Keyes,  Missouri  Geol.  Sur.,  V,  p.  25. 
Keokuk:  Warsaw,  Illinois;  Keokuk,  Iowa. 

Warsaw:   Warsaw  and  Monroe  County,  Illinois;   Barretts  Station,  Mis- 
souri. 
St.  Louis:  Caldwell  County,  Kentucky. 
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Ulrich,  Geol.  Sur.  Illii 


Hemitrypa  prontana-nodnlosa  Ulrich. 
1890.  Hemitrypa  proutana  var.  nodulosa. 
p.  562,  pi.  Ivii,  2-2c. 
Keokuk:  Bentonsport  and  Keokuk,  Iowa;  Nauvoo,  IllinoiB. 

Hemitrypa  prontana-vermifera  Ulrich. 

1890.   Hemitrypa  proutana  var.  vermifera.     Ulrich,  Geol.  Sur.  lUi 
p.  561,  pi.  Ivii,  5,  5a. 
Warsaw:  Warsaw,  Illinois. 

Hemitrypa  tenera  Ulricii. 

1890.   Hemitrypa  tenera.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  551 
7,  7a,  pi.  liv,  10-lOc. 
Hamilton:  Davenport  and  Buffalo,  Iowa;  Rock  Island,  lUinoic 

Hemitrypa  nlriohi  Foerste. 

1887.   Hemitrypa  ulrichi.     Foerste,  Bull.  Sci.  Lab.  Denison  Univ., 

ibid..  Ill,  1888,  pi.  xv,  2. 
1895.   Hemitrypa  ulrichi.     Foerste,  Geol.  Sur.  Ohio,  VII,  p.  599,  pi. 
Clinton:  Near  New  Carlisle,  Ohio. 

HEBHODIA  Hall.     Genotype:  Hemodia  humifusa  Hall. 

1883.   Hemodia  Hall,  Trans.  Albany  Institute,   X,  p.    196  (abstrac 
196). 

Hall,  Rep.  State  Geologist  New  York  for  the  year 
Hall  and  Simpson,  Pal.  New  York,  VI,  p.  xxvi. 
Miller,  North  American  Geol.  Pal.,  p.  309. 
Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  Ne 


1884. 
1887. 
1889. 
1897. 


Hemodia. 
Hemodia. 
Hemodia. 
Hemodia. 
the  year  1894,  p.  596. 

Hemodia  humifusa  Hall. 

1883.  Hemodia  humifusa. 

1881,  p.  196). 

1884.  Hemodia  humifusa. 

1883,  p.  58. 
1887.   Hernodia  humifusa. 

Ixv,  20,  21. 
1897.   Hernodia  humifusa.     Simpson,  Fourteenth  Ann.   Rep.    Stat< 

New  York  for  the  year  1894,  pi.  xxv,  1,  2. 
Hamilton:  Cazenovia,  Madison  Coimty,  New  York;  Falls  of  tl 

Heterodictya  Nicholson.     See  Ptilodictya  Lonsdale. 
Heterodictya  gigantea  Nicholson.     See  Ptilodictya  gigantea 

son). 


Hall,  Trans.  Albany  Institute,  X,  p.  m 
Hall,  Rep.  State  Geologist  New  York  f< 
Hall  and  Simpson,  Pal.  New  York,  VI, 


See  Escharopora  pavonia  (D'( 
Genotype :    Monticulipora 


Heterodictya  pavonia  Ulrich. 
HETEBOTBTPA    Nicholson. 
D^Orbigny  (not  Nicholson). 
1879.    Heterotrypa  (in  i>art).     Nicholson,  Pal.  Tabulate  Corals,  p.  29 

1881.  Heterotrypa.     Nicholson,  Genus  Monticulipora,  pp.  101,  103. 

1882.  Heterotrj'pa.   Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist.,  V,  p. 

VI,  1883,  p.  83. 

1883.  Heterotrypa.     Foord,  Contr.  Micro-Pal.  Cambro-Sil.,  p.  20. 
1890.   Heterotrypa.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  pp.  371,  413. 
1893.   Heterotr\'pa.   Ulrich,  Geol.  Minnesota,  III,  p.  267. 

1896.   Heterotrypa  (in  part).     Zittel's  Textb.  Pal.  (Engl,  ed.),  p.  10^ 

1896.  Heterotrypa.     Ulrich,  Zittel's  Textb.  Pal.  (Engl,  ed.),  p. 273. 

1897.  Heterotrypa.    Simpson,  Fourteenth  Ann.  Pep.  State  Greologist 

for  the  year  1894,  p.  578. 
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ypa  afflnia  {rirjcb).  |         |L  m\ 

Aiiiplexopora  aftinis.     Ulrieh,  Geol.  But.  IllinoiH,  VIII,  p.  460,  pi,  X3cxvi,  ™^ 

2,  2fl. 
Cmciiinali  (Ek'hmond):  Wilmington^  Illinois;  Richmond^  Indiana. 

ypa  ?  bairandei  (Nithokon), 

Chretetes  Barmndi.     Nicboleon^  Geoh  Ma^, ,  new  ser,  I,  p*  57,  pi.  iv.  7c. 
Chtetete«  Earraudi.     Nic^ho!«on»  Pal,  Provmee  Ontario^  p.  60,  l^g,  17 c. 
MonticalilMiira   (lleterotrypn)   Bamindi.      Nicholson,  Genua  Monti fuli* 

pora,  p.  ll^ft,  ph  i,  2-2rf, 
Aniplcxopora  barrandi,     Ulrieh,  Jour.  Cineinnati  Boc.   Nat.  Hist,   V, 

p.  255. 
llnniilton:  Widder,  Ontario, 

ypa  frondosa  (D'Orl)igny)* 

il^jntit'ulipnra  frondosa,     D^Obigny,  Prwlr*  de  PaL,  I,  p.  25. 
Chicle  tew  ftMLidosup.      Milne-Edwards  and  Hairnet  Pol,  Foes.  Terr,  I^., 

p.  267,  pi.  xix,  5,  5a. 
Monticulipora  froudosa.     Milne- Ed  wards  and  H&ime,  Brit.  Foaa*  Corale, 

p.  265. 
Monticulipora  frondoaa,    Mihie^EdwarJi?,  Hiat.  Nat,  des  Corall.|  III,  p, 

276. 
Monticulipora  frondoBa.    White^  Eleventh  Ann.  Rep.  Indiana  Geol,  NaL 

Hiet.,  p.  :iSO,  pi.  xlviii,  2,  3. 
JIeterotr>^pa  frondoaa.     Ulnch,  Jonr.  Cincinnati  Soc,  Nat.  Hist.,  V,  p.  235, 
Chfctetea  frondosua.     Quenstedt,  Koehren^  und  Btemkoralien,  p.  73,  pt. 

t^xlvi,  8  (not  3-^). 
Chfctetes  frondo&us  litnatua.    Quenstedt,  Roehren-  und  StemkoraHen,  p. 

74 J  pi.  cxlvi,  9, 
Chietelea   mommnlatna  (not  of    D^Orbigny).      Nicholaon,    Quar,   Joor, 

Geol.  Soe,  Lc^indon^  XXX,  p.  508^  pi.  xxx,  2-2b. 
Chttitelee  mammulataa  (not  of  D'Orbigny).     Nicholeon,  Pal,  Ohio^  11,  p. 

207. 
Monti<mlipora  (Heterotrypa)  tnammulata  (not  of  D*Orbigny},    Nicholson, 

Pal,  Tabulate  Coratt*.  p,  294,  pi.  xiii,  1-1  &. 
Mon  ticuli  po  ra  ( H  ctemt  r ypa )  mainin  ulata  ( not  of  D'  Orbigny ) ,    Nicholson  ^ 

Genus  Montit:nlipora,  p.  104,  pi.  vi,  l-l fj. 
Montieulljxini  mam m ulata  (not  of  D'Orbigny).     Jamei  and  Jamea,  Jotu'. 

Cincinnati  Soc.  Nat,  llii^t,,  XI,  p,  16, 
Monticulipora  mamnmlata  (not  of  D^Orbigny),    J.  F,  Jamee^  Jour.  Cin* 

oinnati  Soc,  Xat-  Hist.,  X\T:II,  p.  69, 
Cincinnati  (Lorraine) :  Cincinnati ,  Ohio,  and  vicinity.  I 

ypa  inflecta  Ulrich.  - 

Heterotrypa  inflecta.     Ulrieh,  Geol.  Stir.  Illinoia,  VIII,  p.  414,  pi.  xxxvii, 

2-2^^. 
Monticulipora  tnflecta.     J.  F.  James,  Jour,  Cincinnati  Soc.  Nat  Hist» 

XVin,  p,  77, 
Cincinnati  (Lorraine):  Cincinnati,  Ohio,  and  vicinity. 

fpB.  ?  moiiiUiormia  (Nu^holaon), 
(^'htetetes  moiiiUfonnis.     Nicholson,  Geol.  Mag.,  new  ser,,  I,  p.  57,  pi,  iv, 

7a  J  IJk 
Clm^tetea  Tconiliformia,     Nicholson,  Pal,  Province  Ontario,  p,  60,  fig.  17'/^  &. 
Monticulipora  (Heterotrypa)  moniliformis.    Nicholson,  Genus  Mont^p||-gd  by  GoOqIc 

pora,  p.  137,  pi.  i,  1-lc. 

ull.  173 19 
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Heterotrypa  ?  moniliformis  (Nicholson) — Continued. 

1882.  Amplexopora  moniliformis.    Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hi 

p.  256. 
Hamilton:  Widder,  Ontario. 

Heterotrypa  panpera  (Ulrich). 

1883.  Dekayia  paupera.    Ulrich,  Jom*.  Cincinnati  Soc.  Nat  Hist,  VI,  p.  1 

vi,  10,  10a. 
Cincinnati  (Lorraine):  Cincinnati,  Ohio,  and  vicinity. 

Heterotrypa  prolifica  Ulrich.      See  Heterotrypa  subramosa-pn 

Ulrich. 

Heterotrypa  singnlaris  Ulrich. 

1890.   Heterotrypa  singularis.     Ulrich,  Geol.  Sm*.  Illinois, VIII,  p.  415,  pi.  x 
3-3«. 

1893.  Heterotrypa  singularis.    Ulrich,  Geol.  Minnesota,  III,  p.  268. 
1895.  Monticulipora  singularis.    J.  F.  James,  Jour.  Cincinnati  Soc.  Nat 

XVIII,  p.  77. 
1897.   Heterotrypa  singularis.    Simpson,  Fourteenth  Ann.  Rep.  State  Ge 
New  York  for  the  year  1894,  fig.  147  (p.  579). 
Cincinnati  (Richmond):  Wilmington,  Illinois;  Iron  Ridge,  Wiscon! 

Heterotrypa  Bolitaria  Ulrich. 

1883.   Heterotrypa  solitaria.     Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist.,  VI, 
pi.  i,  3^36. 
Cincinnati  (Lorraine):  Covington,  Kentucky;  Maury  County,  Teni 

Heterotrypa  snbpnlohella  (Nicholson). 

1875.   Chfietetes  subpulchellus.     Nicholson,  Pal.  Ohio,  II,  p.  196,  pi.  xxi,  ( 
1881.   Monticulipora  (Heterotrypa)  subpulchella.     Nicholson,  Genus  Moe 

pora,  p.  134,  fig.  23,  pi.  v,  2,  2a. 
1883.   Heterotrypa  subpulchella.     Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hisi 

p.  83. 
1888.   Monticulipora  subpulchella.    James  and  James,  Jour.  Cincinnati  So 

Hist,  X,  p.  181. 

1894.  Monticulipora  subpulchella.    J.  F.  James,  Jour.  Cincinnati  Soc.  Nat 

XVI,  p.  m 
Cincinnati  (Lorraine):  Cincinnati,  Ohio,  and  vicinity. 

Heterotrypa  snbramosa  (Ulrich). 

1879.  Atactopora  subramosa.    Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist, 
124,  pi.  xii,  6-6c. 
Cincinnati  (Richmond):  Jacksonburg and  Hanover,  Ohio. 
Obs.     See  also  Monticulipora  ??  clintonensis  James. 

Heterotrypa  snbramosa-proliflca  Ulrich. 

1890.   Heterotrypa  prolifica.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  413,  pi.  x 

1-ld. 
1893.   Heterotrypa  prolifica.    Ulrich,  Geol.  Minnesota,  III,  p.  268. 

1895.  Monticulipora  prolifica.      J.  F.  James,  Jour.  Cincinnati  Soc  Nat 

XVIII,  p.  75. 
1897.   Heterotrypa  prolifica.     Simpson,  Fourteenth  Ann.  Rep.  State  Ge< 
New  York  for  the  year  1894,  figs.  145,  146  (p.  579). 
Cincinnati  (Richmond):  Blanchester,  Waynesville,  and  other locali 
Ohio;   Richmond  and  Versailles,  Indiana;  Wilmington,  Illinois; 
Ridge,  Wisconsin. 

Heterotrypa  vaupeli  Ulrich.     See  Nicholaonella  vaupeli  (Ulrich). 
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SAGONllLLA    Wmigen    and    Wentzel.      GeDotype:    Hexagonplla 
iiniosa  Woagen  and  Wt>ntzeL 

1886.  Hexagondla.     Waag^n  anri  Wenbcel,  Pal.  Indica,  fier,  XIII,  pp,  009,  911. 
Obe*^ — This  isjenmi  in  known  in  America  by  two  tind escribed  3pc<"ies,  ime 

frtiin  th*^  Hamilton  at  the  Falls  of  the  Otiio,  the  cither  from  the  Warsaw 
at  C-larkfiville,  Tenneaee*?. 

ipothoa  Lanuniroux.     Not  a  Paleozoic-  genus. 

>pothoa  d*>lirutula  Janie^.     See  Stoiiiatopoi'a  delicatula  (JaiTniy)* 

>potboa  ioflata  Nuiholson.     See  Stoma toponi  inflata  (Hall)* 

BIOTRYPA  Ulrieh.     Genotype:  Homo  try  pa  curvata  Ulrich. 

1882.  Hniruitryi*a*     Ulrii^h,  Jour.  Cincinnati  Soo.  Nat.  liist.,  V,  j>.  240. 

1883.  lk>motrypa.     F^Hirri,  Contr.  Mi<To-Pal.  Cambr*>-t^il.,  p.  9. 

1889.  Homotrypa.     Miller,  North  Amerit^n  t^>l.  VaL,  p.  :i09. 

1890.  Homotrypa,     Ulrich,  Gt^^l.  Sur.  Illinois,  VIII,  pp.  370^  409. 
1893.    Homotrypa.     Ulrich,  Geoh  MinneBOta,  1II»  p.  235. 

18R*>.    Homotrypa.     Ulrich,  Zittel's  Texlb.  Pal,  (Engh  ed. ),  p.  273, 
1807.    Homotrj-'pa.     Siaiptiwn,  Fourteenth  Ann.  Rep.  State  Geologiat  New  York 
for  the  year  l8Hp-575. 

notrypft  1  arbuBCula  Ulrich, 
1 890.    Homot ry |ja  tirbuacula,     Ulricb,  ^ie^)h  Sur,  Illinois,  VIII,  p.  409,  p] .  xxx  viii, 

B-3e. 
i8i>4,    Homotrypa  arbuecula.     Keyea,  Miaeouri  Geo],  Riir.,  V,  p.  13, 

Trenton  (Stoneti  River  J:   High  Bridge^  Kentucky;  Calhoun  Cuunty  and 

Dixon,  Illinois,  , 

natrypa  calloBa  Uh'ich. 

1 893.    Horn  otry pa  cjil  1  osa.     Ulri  ch  ^  Geol .  M  i  nnesota j  11 1 ,  p.  243 ,  ]il.  x  x ,  15-21 . 
1897.    Homotrypa  calUiaa.     SimtJ^ofi,  Fourteen tli  Ann.  Rep.  f^tate  Geologist  New 

York  for  tbe  yc^ar  1894,  figi^.  139, 140  fp.  576). 
Trenton  r  Burgin,  Frankfort,  ami  Garrard  County,  Kentucky;  Cannon  Falls, 

Minnesota. 

notrypa  1  conflnens  (Foerstc?). 

1887.  Mono trj^pella  con fluena.     Foerste,  Bulb  Sci,  Lab.  Deniaon  rnjv.,  II,  p.  172; 

ibid.,lII,18KS,plxvi,4. 
1 895.    Homotrypa  confl  uena,     Fot^rate^  Geol,  Sur.  Ohio,  VII,  p,  tiOO. 

Clinton:  Dayton, Ohio.  ' 

[notrypa  onryata  Ulrieh. 
1882.  HoDiotrypa  curvata.     tHrich,  Jour.  Cincinnati  8oc.  Nat.  Hisit.,  V,  p.  242,  pb 

X,  1—1  d. 
189S.    Monticulipora  curvata.     J*  F,   James,  Jour.  OncinnatJ  B<k\  Nat.  Hist, 

XVni,p.7L 
1897,    Homotrypa  curvata.     8imj)Hon,  Fourteenth  Ann.  Rep,  State  Geologist  New 

York  for  the  year  1894,  figs.  137, 138  (p.  676). 
Cincinnati  (Lorraine):  Cincinnatij  Ohio, and  vicinity. 

motrypa  dawsoni  (Nichobon). 
188b    Monticuli|iora  (  Heterotrypa)  Diiwsoni.     Nicholson,  Genua  Monticulipora,  I 

p,141,pbv,3-3/. 
1882,   Monticuliixjra  dawsoni.     Ulrich,  Jour,  Cindnnati  Soc.  Nat  Hist.,  V,  p.  241, 

1888.  Monticulipora  dawsoni.     Jamea  and  Jame-a,  Jour.  Cincinnati  Soc.  Nat. 

Hist.,XI,p.l5.  Digitized  by  Google 
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Homotrypa  dawsoni  (Nicholson) — Continued. 

1895.   Monticulii>ora  dawsoni.    J.  F.  James,  Jour.  Cincinnati  Soc.  Nat 
XVIII,  p.  68. 
Cincinnati  (Lorraine  and  Richmond) :  Cincinnati,  Wayneeville,  Clarfc 
and  Oregonia,  Ohio;  Versailles,  Indiana, 

Homotrypa  cxilis  Ulrich. 

1886.    Homotrypa  exilis.    Ulrich,  Fourteenth  Ann.  Rep.  Geol.  Nat.  Hist 
Minnesota,  p.  80. 

1893.  Homotrypa  exilis.     Ulrich,  Greol.  Minnesota,  III,  p.  236,  pi.  xix,  10-1( 
Trenton  (Stones  River):  Minneapolis, Minnesota. 

Homotrypa  flabellaris  Ulrich. 

1890.   Homotrypa  flabellaris.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  411,  pi.  : 

3-3c. 
1895.   Monticulipora  flabellaris.    J.  F.  James,  Jour.  Cincinnati  Soc.  Nat. 
XVIII,  p.  75. 
Cincinnati  (Lorraine  and  Richmond):  Wilmington,  Illinois;   a  coi 
form  in  the  Lorraine  and  Richmond  groups  of  Ohio,  Indiana,  Keni 
and  Tennessee. 

Homotrypa  gelasinosa  Ulrich. 

1890.    Homotrypa  gelasinosa.    Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  410,  pi. 
2-2rf. 

1894.  Monticulipora  gelasinosa.    J.  F.  James,  Jour.  Cincinnati  Soc.  Nat. 

XVI,  p.  202. 
Cincinnati  (Richmond):  Wilmington, Illinois. 

Homotiypa    insignis    Ulrich.      See    Homotrypa    subramosa-ins 
Ulrich. 

Homotrypa  ?  intercalaris  Ulrich. 

1893.   Homotrypa  ?  intercalaris.     Ulrich,  Cfeol.  Minnesota,  III,  p.  238,  fig.  1 
Trenton  (Black  River):  St.  Paul  and  Minneapolis, Minnesota. 

Homotrypa  minnesotensis  Ulrich. 

1886.   Homotrj'pa    minnesotensis.    Ulrich,  Fourteenth    Ann.  Rep.  Geol 

Hist.  Sur.  Minnesota,  p.  79. 
1893.    Homotrypa  minnesotensis.     Ulrich,  Greol.  Minnesota,  III,  p.  235,  p 
1-9. 
Trenton  (Stones  River  and  Black  River) :  Minneapolis,  St.  Paul,  Lane 
Cannon  Falls,  Preston,  and  Fountain,  Minnesota;  Decorah,  Iowa;  ( 
ville,  Kentucky;  Hartsville,  Tennessee. 

Homotrypa  minnesotensis-montifera  Ulrich. 

1893.   Homotrypa  minnesotensis  var.  montifera.     Llrich,  Greol.  Minnesot 
p.  236,  pi.  xix,  3a. 
Trenton  (Black  River) :  St.  Paul,  Minnesota. 

Homotrypa  obliqna  Ulrich. 

1882.   Homotrypa  obliqua.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,V, 

pi.  X,  6, 6b, 
1889.   Homotrypa  obliqua.     Miller,  North  American  Geol.  Pal.,  fig.  489  (p 
18%.    Homotrypa  obliqua.    J.  F.  James,  Jour.  Cincinnati  Soc.  Nat  Hist.,  iS 
p.  124. 
Cincinnati  (Lorraine):  Cincinnati, Ohio,  and  vicinity. 

Homotrypa  separata  Ulrich. 

1893.    Homotrypa  separata.     Ulrich,  Geol.  Minnesota,  III,  p.  237,  pi.  xix,  1 
Trenton  (Stones  River):  Minneapolis, Chatfield, and  Preston, Mim 
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omotrypa  ?  similis  Foord. 

1883.    Homotrypa  similis.     Foord,  Contr.  Micro-Pal.  Cambro-Sil.,  p.  10,  pi.  ii, 

2r2d, 
1893.  Homotrypa  similis.     Ulrich,  Geol.  Minnesota,  III,  p.  242,  pi.  xx,  28-33. 

Trenton:  Ottawa  City,  Ottawa;  St.  Paul,  Cannon  Falls, and  Kenyon,  Min- 
nesota. 

omotrypa  ?  solida  (Hall). 

1852.   Trematopora  solida.     Hall,  Pal.  New  York,  II,  p.  153,  pi.  xlA,  6a-r;. 
Niaf2:ara:  Lockport,  New  York. 

omotrypa  snbramosa  Ulrich. 

1886.   Homotrypa  subramosa.     Ulrich,  Fourteenth  Ann.  Rep.  Geol.  Nat.  Hist. 

Sur.  Minnesota,  p.  81. 
1893.   Homotrypa  subramosa.    Ulrich,  Geol.  Minnesota,  III,  p.  239,  pi.  xix,  21-28. 

1896.  Homotrypa  subramosa.     Ulrich,  Zittel's  Textb.  Pal.  (Engl.ed.),  fig.  451 

A-C  (not  D  =  Homotrypa  separata  Ulrich) (p.  273). 
Trenton  (Black  River):  St.  Paul,  Minneapolis, and  Gootlhue  County,  Min- 
nesota. 

omotrypa  snbramoBa-insignis  Ulrich. 

1886.    Homotrypa  insignis.     Ulrich,  Fourteenth  Ann.  Rep.  Geol.  Nat.  Hist.  Sur. 

Minnesota,  p.  82. 
1893.   Homotrypa  subramosa  var.  insignis.     Ulrich,  Geol.  Minnesota,  III,  p.  239. 
Trenton:  St.  Paul  and  Goodhue  and  Fillmore  counties,  Minnesota;  Deco- 
rah,  Iowa. 

omotprypa  tnbereulata  Ulrich. 

'f  1893.   Homotrypa  tuberculata.     Ulrich,  Geol.  Minnesota,  III,  p.  240,  fig.  14. 
Trenton  (Black  River):  Cannon  Falls, Minnesota. 

OMOTETPELLA  Ulrich.     Genotype:  Homotrypella  instabilis  Ulrich. 

1886.    Homotrypella.  Ulrich,  Fourteenth  Ann.  Rep.  Geol.  Nat.  Hist.  Sur.  Min- 
nesota, p.  83. 

1889.  Homotrypella.  Miller,  North  American  Geol.  Pal.,  p.  310. 

1890.  Homotrypella.  Ulrich,  Geol.  Sur.  Illinois,  VIII,  pp.  370, 412. 
1893.    Homotrypella.  Ulrich,  Geol.  Minnesota,  III,  p.  228. 

1897.  Homotrypella.  Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1894,  p.  586. 

omotrypella  contexta  Ulrich. 

1890.   Homotrypella  contexta.     Ulrich,  Geol.  Sur.  Illinois,  YIII,  p.  412,  pi.  xxxii, 
5-56. 

1895.  Monticulipora  contexta.    J.  F.  James,  Jour.  Cincinnati  So(\  Nat.  Hist, 

XVIII,  p.  74. 
Cincinnati  (Richmond):  Wilmington, Illinois. 

omotrypella  gracilis  Ulrich.     See  Bythopora  gracilis  (Nicholson) 

omotrypella  granulifera  (Ulrich.) 

1879.   Chfletetes  granulifems.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist. ,  II,  p.  1 28j 

pi.  xii,  9-96. 
1882.    Batostomella  granulifera.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V, 

p.  141. 
1889.   Homotrypella  granulifera.     Miller,  North  American  Geol.  Pal.,  p.  310. 

1896.  Monticulipora   (Fistulipora)  granulifera.     J.  F.  James,  Jour.  Cincinnati 

Soc.  Nat.  Hist,  XVIII,  p.  120. 
Trenton:  Burgin  and  Frankfort,  Kentucky. 
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Homotrypella  instabilis  Ulrich 
1886.   Homotrypella  instabilis. 

Sur.  Minnesota,  p.  83. 
1893.   Homotrypella  inBtabilis. 
9-20. 
Homotrypella  instabilis. 


Ulrich,  Fourteenth  Ann.  Rep.  Greol.  Nat. 
Ulrich,  Greol.  Minnesota,  III,  p.  229,  pi. 


1897. 


Simpson,  Fourteenth  Ann.  Rep.  State  Gee 
New  York  for  the  year  1894,  figs.  168, 169  (p.  586). 
Trenton  (Black  River):  Minneapolis,  St.  Paul, Cannon  Falls, and 
tain,  Minnesota. 

Homotrypella  meeki  Ulrich.     See  Bythopora  meeki  (James). 

Homotrypella  mnltiporata  Ulrich. 

1893.   Homotrypella  multiporata.     Ulrich,  Geol.  Minnesota,  III,  p.  230,  pi. 
21, 22. 
Trenton  (Black  River):  St  Paul  and  Minneapolis,  Minnesota. 

Homotrypella  mnndnla  Ulrich. 

1893.   Homotrypella  mundula.     Ulrich,  Geol.  Minnesota,  III,  p.  232,  fig.  12c 
Trenton:  Decorah,  Iowa;  Cannon  Falls,  Minnesota;  Frankfort,  Kent 

Homotrypella  ?  ovata  Ulrich. 

1893.   Homotrypella  ?  ovata.       Ulrich,  Geol.  Minnesota,  III,  p.  231,  pi. 
23-30. 
Trenton  (Black  River  and  Trenton):    Cannon  Falls  and  Minnea 
Minnesota. 

Homotrypella  mstica  Ulrich. 

1893.    Homotrypella  rustica.    Ulrich,  Geol.  Minnesota,  III,  p.  234,  pi.  xviii,  J 

1896.  Monticulipora  (Fistulipora)  rustica.    J.  F.  James,  Jour.  Cincinnat 

Nat.  Hist,  XVIII,  p.  120. 
Cincinnati  (Richmond):  Spring  Valley, Minnesota. 

Homotrypella  ?  sabgracilis  Ulrich. 

1893.   Homotrypella  ?  subgracilis.     Ulrich,  Geol.  Minnesota,  III,  p.  230,  pi. 
10-16. 
Trenton  (Black  River):  Minneapolis  and  St.  Paul,  Minnesota. 
Obs.    This  species  may  be  a  Bythopora. 

Hornera  Lamouroux.     Not  a  Paleozoic  ^enus. 
Hornera  ?  dichotoma  Hall.     See  Thamniscus  dichotomus  (Hall). 
HYPHA8M0P0RA  Etheridge,  Jun.     Genotype:  Hyphasmopora  b 
Etheridge,  Jun.,  from  the  Carboniferous  shales  of  Scotland. 
1875.   Hyphasmopora.     Etheridge,  Jun. ,  Ann.  Mag.  Nat.  Hist. ,  ser.  4,  X  V,  p 
1889.    Hyphasmopora.     Vine,  Proc.  Yorkshire  Geol.  Pplyt.  Soc. ,  XI,  p.  188. 
Obs.     No  American  8i)ecies  have  yet  been  referred  to  this  genus. 

ICHTHTORACHIS    McCoy.      Genotype:     Ichthyorachis    newen 
McCoy. 
1844.   Ichthyorachis.     McCoy,  Syn.  Carb.  Fobs.  Ireland,  p.  205. 
1887.   Ichthyorachis.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  xxv. 
1889.   Ichthyorachis.     Miller,  North  American  Geol.  Pal.,  p.  310. 

1897.  Ichthyorachis.     Simpson,  Fourteenth  Ann.  Rep.  State    Geologist 

York  for  the  year  1894,  p.  524. 

Ichthyorachis  nereis  Hall. 

1874.    Ichthyorachis  Nereis.     Hall,  Twenty-sixth  Ann.  Rep.  New  York 
Museum,  p.  98. 
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thyorachis  nereis  Hall — Continued. 

1879.   Ichthyorachifl  Nereis.     Hall,  Thirty-second  Ann.  Rep.  New  York  State 

Museum,  p.  174  (reprint,  1880,  p.  36). 
1883.   Ichthyorachifi  Nereis.     Hall,  Rep.  State  Geologist  New  York,  for  the  year 

1882,  pi.  xxii,  19-21. 
1887.   Ichthyorachis  Nereis.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  66,  pi. 

xxii,  19-21. 
1897.   Ichthyorachis  Nereis.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 

York  for  the  year  1894,  pi.  viii,  19-21. 
Lower  Helderberg:  Schoharie,  New  York. 

OTETPA  Ulrich.     Genotype:  Idiotrypa  parasitica  Ulrich. 
1883.   Idiotrypa.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  VI,  p.  272. 

1889.  Idiotrypa.     Miller,  North  American  Geol.  Pal.,  p.  310. 

1890.  Idiotrypa.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  375. 

1897.   IdiotryjMi.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York  for 
the  year  1894,  p.  591. 

itrypa  parasitica  Ulrich. 

1883.   Idiotrypa  parasitica.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  VI,  p.  273, 

pi.  xiii,  1-lc. 
1897.   Idiotrypa  parasitica.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 
York  for  the  year  1894,  figs.  187-189  (p,  591). 
Niagara:  Osgood,  Indiana. 

lEAPOBA  Hall.     Genotype:  Intrapora  puteolata  Hall. 

1883.   Intrapora.    Hall,  Trans.  Albany  Institute,  X,  p.  157  (abstract,  1881,  p.  16). 

1887.   Intrapora.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  xxii. 

1889.  Intrapora.     Miller,  North  American  Geol.  Pal.,  p.  310. 

1890.  Intrapora.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  394. 

1897.   Intrapora.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York  for 
the  year  1894,  p.  535. 
Obe.     See  also  Coscinella  Hall  and  Simpson. 

ttpora  baialis  Ulrich. 

1890.   Stictoporella  basalis.      Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  532,  pi.  Ixxv, 

5-5c,  pi.  Ixviii,  5, 5a,  pi.  Ixix,  2, 2a. 
1894.   Stictoporella  biwKw     Keyee,  Missouri  Geol.  Sur.,  V,  p.  22. 
1897.   Stictoporella  buoalia    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 

York  for  the  year  ending  1894,  figB^91, 92  (p.  536). 
Warsaw:  Wareaw,  Illinois. 

•apora  cosciniformis  Ulrich.     See  Coscinella  cosciniformis  (Nich- 

ison. 

•apora  elegantula  Whiteaves.     See  Coscinella  elegantula  Hall  and 

impson. 

apora  puteolata  Hall. 

1883.   Intrapora  puteolata.     Hall,  Trans.  Albany  Institute,  X,  p.  158  (abstract, 
1881,  p.  16). 

1886.  Intrapora  puteolata.     Hall,  Fifth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1885,  pi.  xxix,  18-26. 

1887.  Intrapora  puteolata.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  97,  pi. 

xxix,  18-26. 
1897.   Intrapora  puteolata.    Simpson,  Fourteenth  Aim.  Rep.  State  Geologist  New 
York  for  the  year  1894,  pi.  xi,  1-9. 
Hamilton:  FaUs  of  the  Ohio. 
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Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  53; 


»fill 


Intrapora  nndulata  (Ulrich). 
1890.   Stictoporella  ?  undulata. 
6-66. 
Chester:  Litchfield,  Kentucky. 

btricaria  Defrance.     Not  a  Paleozoic  genus. 

Tntricaria  clathrata  Miller  and  Dyer.     See   Phylloporina 

(Miller  and  Dyer). 
Intricaria  ?  reticulata  Hall.     See  Phylloporina  reticulata  (Ha 

ISOTETPA  Hall.  Genotype:  Fenestella  (Isotrypa)  oonjuneti^ 
1885.  Isotrypa.  Hall,  Rep.  State  Geologist  New  York  for  the  year  18 
1887.   Isotrypa.    Hall  and  Simpson,  Pal.  New  York,  VI,  p.  xxiii. 

1889.  Isotrypa.    Miller,  North  American  Geol.  Pal.,  p.  310. 

1890.  Isotrypa  (emend.).     Ulrich,  Geol.  Sur.  Illinois,  VIII, p.  395. 
1895.   Isotrypa.     Sunpeon,  Thirteenth  Ann.  Rep.  State  Geologist  Ne\ 

the  year  1893,  pp.  689, 714, 726;  Fortynseventh  Ann.  Rep.  New 

Museum,  pp.  883, 908, 920. 
1895.   Isotrypa.    Whidbome,  Devon.  Fauna  England,  (Pal.  Soc.  Publ 

4,  p.  180. 
1897.   Isotrypa.     Sunpson,  Fourteenth  Ann.  Rep.  State  Geologist  Nev 

the  year  1894,  pp.  510, 520. 
1895.   Tectuliporella.     Simpson,  Thirteenth  Ann.  Rep.  State  Geologist 

for  the  year  1893,  pp.  715, 726;  Forty-seventh  Ann.  Rep.  New 

Museimi,  pp.  909, 920. 
1897.   Tectuliporella.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 

for  the  year  1894,  pp.  510, 520. 
Obs.     Specimens  of  the  type  species  of  Tectuliporella  show  thi 

on  the  reverse  side  is  frequently  wanting  and  generally  not 

developed.     Hence  there  is  no  ground  for  Tectuliporella, 

Isotrypa  ambigua  Ulrich.     See  Loculipora  ambigua  (Hall). 

Isotrypa  bifaria  Hall.     See  Isotrypa  conjunctiva  (Hall). 

liotrypa  conjunctiva  (Hall). 

1883.   Fenestella  (Hemitrypa)  conjunctiva.     Hall,  Trans.  Albany  In 

p.  178  (abstract,  1881,  p.  36). 
1887.   Fenestella  (Isotrypa)  conjunctiva.     Hall  and  Simpson,  Pal.  I 

VI,  p.  143,  pi.  Uv,  10-21. 
1889.   Isotrypa  conjunctiva.     Miller,  North  American  Geol.  Pal.,  fig.  41 
1897.   Isotrypa  conjunctiva.     Simpson,  Fourteenth  Ann.  Rep.  Statt? 

New  York  for  the  year  1894,  fig.  59  (p.  310),  pi.  vi,  7-12. 
1885.    Isotrypa  bifaria  (in  error).     Hall,  Rep.  State  Geologist  New  Y( 

year  1884,  pi.  ii,  13, 16. 
Upper  Helderberg:  Walpole,  Ontario. 

Isotrypa  consimilis  Hall. 

1885.   Isotrypa  consimilis. 

1884,  pi.  ii,  14. 
1887.   Fenestella  (Unitrypa?)  consimilis. 

VI,  p.  142,  pi.  liv,  7-9. 
1897.   Tectuliporella  consimilis.     Simpson,  Fourteenth  Ann.  Rep.  St 

gist  New  York  for  tlje  year  1894,  pi.  vi,  13-15. 
Upper  Helderberg:  Walpole,  Ontario. 

Leioclema.     See  Lioclema. 


Hall,  Rep.  State  Geologist  New  York  fo 
Hall  and  Simpson,  Pal.  ] 


_ 
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!ema>iingulare  IHru-h.     St^e  Trematopoi'a  'i  singiilariH  (Hall). 

OTETPA  Ulrich.     Genotype:  Leptotrypa  niinima  Ulric  h, 
83,    Leptotrypa.     Ulrich,  Jour.  Cincinnati  Bi>c.  Nat.  Mist.,  VI^  p.  15B, 
8t).    Ijt'ptotrypa.     Miller,  North  Ain*?rit:«n  Geol.  PaK,  p.  311, 
SO.   Lt^ptotrypa*     I'lricb,  GeoL  Sur.  Illinoifi^  VlII,  pp,  1177, 455. 
03,   Leptotrypa.     Ulru*h,  GeoL  Minn^aota,  111,  p.  -116. 

97.  Ijeptotrypa.    Sim  peon,  Fourteenth  Aim.  Itop,  Stet*t  (ieologiHt  New  York 

for  the  year  18&4,  p.  580. 

^TpaT  acermlosa  Ulrich. 

98.  Ijeptcttrypa  aivnniloFa.     Ulrich,  Geol.  Minnesota,  IT  I,  p.  318,  pi.  xxvii, 

24,  25. 
Trenton:  Decomh,  Idwej  Goodhue  Coiuity,  Mmneeota;  But^u  and  Fi^nk- 
fort,  Kentucky 

trypft  calceola  (Miller  and  Dyer), 

7^1.    Montifniliptira  i*al(ieola.     Miller  and  Dyer,  Jour.  Cincinnati  Soo.  Xat.  Hiat,, 

I,  p.  26,  p].  1,11,  11a. 
81.  Monticuliporii  (Monotrypa)  calceolft.     Nichol(4on,  Genus  Montie^lipf^ra, 

p.  im,  pl.i,  3-3*-, 
83.    Jjcptotrypa  c^lr:eola,     nrifh.  Jour.  Cincinnati  Soc,  Nat.  Hial,  VI,  p.  159. 
88.   Monticulipara  ealceala.     James  atul  James,  Jour.  CI  n  ct  n  natl  Hoc.  Nat.  H  la  t. , 

XI,  p.  27. 
95.  MonticuJipora  calceola.     J.  F.  Jamee,  Jour.  Cincinnati  Soc  Nat.  Hiert, 

XVIII,  p.  87, 
Cincinnati  (IjOrraine);  Cincinnati ^  Ohio. 

try  pa  Gla7aGoide&  (Jamet^). 

71.   Chietetefl   eiavacoideua.     Jamefl,  f^atal.    Ijower  Ril.    Frai^,,    p.  1.     (Only 

named. ) 
75.   Chjet4?te*!*  clavat»idens.    Jamee,  Catal.  Fot#".  C.mfinnati  Gn>up,  p.  1, 
ii  1 .   Monticulipt^ra ( Monotrvfja )  cla vacNiidea.    Nicholworj, Genu^* Monticnlljiora, 

p.  182,  fig.  37. 
83.   Leptotrypa  clavacoidea.      Ulrich,  Jour.  Cint^inoati  Soo,  Nat.  Hiat.,,  VI^ 

p.  159. 
SB.  MonticuJitx>ra  clavac^iiiea.     Jame**  and  Janu^,  Jour.  Cinclrmati  Soc.  Nat. 

Hii?t,  XI,  p.  25. 
1J5.    Monticulipora^^lavac<jidea.     J.  F.  Jamee,  Jour.  Cincinnati  8oc.  Nat.  Hint,, 

XVIII,  p.  84. 

I 
Clndnnati  (Lorraine);  Cindrumti,  Ohio,  and  vicinity.  X 

trypal  claviformis  Ulrich. 

193,    Leptotrypa  claviformis.     Ulrich,  G«oL  Minneaota,  HI,  p.  HI 9,  pi.  xxvii, 
20,  21. 
Trenton  (Black  River):  Minneapolis  and  St.  Faal^  MinDi^eota, 

trypa?  clavia  Ulrich. 

tS3,   Lfifitotrypa  clavia,     Ulrich,  Jour.  C'incinnati  8oc.  Nat,  Hiet^t  ^'It  p-  161,  pL 
vi,  3, 3a. 
Cincinnati  (Utica):  Cincinnati,  Ohio,  and  vicinity. 

trypa  ?  cortex  Ulrich. 

183.   Leptotrypa  cortex.    Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist,  \^I,  p.  162. 
Cincinnati  (Utica):  Covington  and  Newport,  Kentucky. 

otrypa  discoidea  Ulrich.     See  Amplexopora?  discoidea  (James).  ^  ^ 
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Leptotrypa  ?  dychei  (James). 

1882.  Monticulipora  (Monotrypa)  dychei.    James,  Paleontologist,  No. 

1883.  Monticulipora  dychei.     James,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V 

pi.  X,  2-2«. 
1888.   Monticulipora  dychei.    James  and  James,  Jour.  Cincinnati  Soc.  Ns 

XI,  p.  25. 
1895.   Monticulipora  dychei.     J.  F.  James,  Jour.  Cincinnati  Soc.  Na 

XVIII,  p.  83. 
Cincinnati  (Lorraine):  Lebanon,  Ohio. 

Leptotrypa  filiosa  Ulrich.     See  Amplexopora  filiosa  (D'Orbign; 

Leptotrypa  ?  hexagonalis  Ulrich. 

1890.   Leptotrypa  hexagonalis.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p. 

xxxvi,  6, 6a. 
1893.   Leptotrypa  hexagonalis.     Ulrich,  Greol.  Minnesota,  III,  p.  317. 
Trenton  (Stones  River):  Mineral  Point,  Janesville,  and  Beloit,  W 
Calhoun  County,  Illinois;  Minneapolis,  Minnesota. 

Leptotrypa  mformls  Ulrich. 

1893.   Leptotrypa  informis.    Ulrich,  Geol.  Minnesota,  III,  p.  317,  pL  xxv 
Trenton  (Stones  River):  Minneapolis  and  St.  Paul,  Minnesota. 

Leptotrypa  ?  irregularis  (Ulrich). 

1879.   Chsetetes  irregularis.    Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist.,  L 
pi.  xii,  10-106. 

1881.  Monticulipora  (Monotrypa)  irregularis.     Nicholson,  GrenusMontii 

p.  177,  fig.  35. 

1882.  Monotrypa  irregularis.     Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist,  ) 

1888.  Monticulipora  irregularis.    James  and  James,  Jour.  Cincinnati  i 

Hist.,  X,  p.  163. 
1893.   Monticulipora  irregularis.    J.  F.  James,  Jour.  Cincinnati  Soc.  Ni 
XV,  p.  159. 
Cincinnati  (Lorraine):  Hamilton,  Morrow,  Mason,  and  Cincinna 

Leptotrypa  maculata  Ulrich.     See  Paleschara  ?  maculata  Hall. 

Leptotrypa  minima  Ulrich. 

1883.  Leptotrypa  minima.     Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist,  V 

pi.  vi,  2-26. 
Cincinnati  (Lorraine):    Hamilton, Ohio. 

Leptotrypa  offula  Ulrich.     See  Paleschara  ?  offula  Hall. 

Leptotrypa  omata  Ulrich. 

1883.   Leptotrypa  omata.    Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist.,V] 
pi.  vi,  4, 4a. 
Cincinnati  (Lorraine) :    Cincinnati,  Ohio,  and  vicinity. 

Leptotrypa  ?  qnadrangnlaris  (Nicholson). 

1874.   Chsetetes  quadrangularis.    Nicholson,  Greol.  Mag.,  new  ser.,  I,  | 

iv,8. 
1874.   Chastetes  quadrangularis.     Nicholson,  Pal.  Province  Ontario,  p.  6 

a,  6. 

1889.  Paleschara  quadrangularis.    Miller,  North  American  GeoL  Pal.,  p 

1890.  Leptotrypa  quadrangularis.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  41 

1891.  Paleschara  quadrangularis.     Whiteaves,Contr.  Canadian  Pal.,  I,  f 

1892.  Leptotrypa  quadrangularis.     Whiteaves,  Contr.  Canadian  Pftl.,  I, 
1883.   Paleschara  amplectens.   Hall,  Trans.  Albany  Institute,  X,  p.  179  ( 

1881,  p.  179). 
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rypa  ?  quadrangnlaris  (Nicholson) — Continued. 

►4.    Paleechara  amplectens.    Hall,  Rep.  State  Geologist  New  York  for  the  year 

1883,  p.  7. 
•7.    Paleschara  amplectens.   Hall  and  Simpson,  Pal.  New  York,  VI,  p.  237. 
Paleschara  amplectens.    Hall,  Tenth  Ann.  Rep.  State  Geologist  New  York 
for  the  year  1890,  p.  40;  Forty-fourth  Ann.  Rep.  New  York  State  Mu- 
seum, p.  70. 
Paleschara  amplectens.    Grabau,  Bull.  Buffalo  Soc.  Nat.  Sci.,  VI,  p.  171. 
Hamilton:  Arkona,  Ontario;  Seneca  Lake,  New  York  (Hall);  Hay  River, 
Red  Deer  River,  and  near  Dawson  Bay,  Canada  (Whiteaves). 

rypa  ?  semipilaris  Ulrich. 

10.   Leptotrypa  semipilaris.     Ulrich,  Geol.  Sur.  Dlinois,  VIII,  p.  457,  pi.  xxxvi, 


H. 


►9. 


)7. 


b-6d. 
Leptotrypa  semipilaris. 

XVI,  p.  181. 
Leptotrypa  semipilaris. 


J.  F.  James,  Jour.  Cincinnati  Soc.  Nat.  Hist., 


'9. 


i2. 


Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 
New  York  for  the  year  1894,  fig.  148  (not  149, 150=Leptotrypa  acervu- 
losa),p.580. 
Cincinnati  (Lorraine):   Covington, Kentucky;  Cincinnati, Ohio. 

irypa  ?  sphserion  (Hall). 

^6.   Paleschara  ?  sphserion.      Hall,  Twenty-eighth  Ann.  Rep.  New  York  State 

Museum  (documentary  edition),  pi.  viii,  14, 15. 
Paleschara  ?  (Chsetetes?)  sphaerion.    Hall,  Twenty-eighth  Ann.  Rep.  New 

York  State  Museum  (Museimi  edition),  p.  121,  pi.  viii,  14, 15. 
Paleschara  ?  (Chsetetes  ?)  sphserion.     Hall,  Eleventh  Ann.  Rep.  Indiana 

Geol.  Nat.  Hist.,  p.  247,  pi.  vii,  14, 15. 
Niagara:  Waldron,  Indiana. 

irypa  stidhami  Ulrich. 

K).   Leptotrypa  stidhami.    Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  456,  pi.  xxxvi, 

4-46. 
)5.   Monticulipora  stidhami.     J.  F.  James,  Jour.  Cincinnati  Soc.  Nat.  Hist., 

XVIII,  p.  76. 
Cincinnati  (Richmond):  Brown  Coimty  and  near  Eaton,  Ohio;  Madison, 

Indiana. 

nalia  (not  of  Hall,  1852),  Hall  and  Simpson,  and  other  authors. 
Fistulipora  McCoy. 

BNALIA  Hall.     Genotype:  Lichenalia  concentrica  Hall. 

>2.   Lichenalia.     Hall,  Pal.  New  York,  II,  p.  171. 

Obe.  With  the  Lichenalia  concentrica  from  Lockport,  New  York,  Hall 
identified  a  form  bearing  a  superficial  resemblance,  occurring  at  Wal- 
dron, Indiana;  the  latter  is  a  species  of  Fistulipora  and  entirely  different 
in  structure  from  the  Lockport  Lichenalia  concentrica.  In  his  later 
work,  and  in  this  he  has  been  followed  by  other  authors.  Hall  used 
the  Waldron  form  as  the  tyx)e  of  the  genus.  Consult  the  synonymy 
given  under  Fistulipora. 

nalia  alternata  Hall.     See  Fistulipora  alternata  (Hall). 

nalia  alveata  Hall.     See  Buskopora  bistriata  (Hall). 

nalia  (Odontotrypa)  alveata  Hall.    See  Buskopora  bistriata  (Hall). 

nalia  bistriata  Hall.     See  Buskopora  bistriata  (Hall). 

nalia  bullata  Hall.     See  Fistulipora  ?  bullata  (Hall  and  Simpson). 
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Lichenalia  ?  calyeula  James.     See  Aspidopora  calyciila  (James] 

Lichenalia  carinata  Hall.     Not  recognized. 

1883.   Lichenalia  carinata.     Hall,  Trans.  Albany  Institute,  X,  p.  151  ( 
1881,  p.  9). 
Hamilton:  Falls  of  the  Ohio. 

Lichenalia  circincta  Hall.     See  Selenopora  circincta  (Hall). 
Lichenalia  (Selenopora)  circincta  Hall  and  Simpson.     See  Sck 

circincta  (Hall). 
Lichenalia  clivulata  Hall.     See  Eridopora  ?  clivulata  (Hall). 
Lichenalia  (Pileotrypa)  clivulata  Hall.    See  Eridopora ?  cli\nilata 
Lichenalia  colliculata  Hall.     See  Fistulipora  colliculata  (Hall). 
Lichenalia  (Selenopora)  complexa  Hall  and  Simpson.    See  Sek 

complexa  (Hall). 
Lichenalia  complexata  Hall.     Sec  Selenopora  complexa  (Hall). 
Lichenalia  concentrica  Hall  (in  part)  and  other  authors.     See 

lipora  neglecta  Rominger. 

Lichenalia  concentrica  Hall. 

1852.   Lichenalia  concentrica.     Hall,  Pal.  New  York,  II,  p.  171,  pi.  xl  E,  I 
Niagara:  Lockport,  New  York. 
Obs.     See  remarks  under  the  genus  Lichenalia. 

Lichenalia  concentrica  var.  maculata  Hall.     See  Fistulipora  n< 

maculata  (Hall). 
Lichenalia    concentrica    var.    parvula    Hall.     See    Fistulipor 

Rominger. 
Lichenalia  confusa  Hall.     See  Fistulipora  ?  conf usa  (Hall). 
Lichenalia  constricta  Hall.     See  Fistulipora  ?  constricta  (Hall) 
Lichenalia  conulata  Hall.     See  Fistulipora  ?  conulata  (Hall). 
Lichenalia  cornuta  Hall.    See  Fistulipora  cornuta  (Hall  and  Sir 
Lichenalia  crassa  Hall.     See  Fistulipora  ?  crassa  (Hall). 
Lichenalia  (Phractopora)  cristata  var.  lineata  Hall.     See  Phra< 

cristata  Hall.  ^  • 

Lichenalia  crustacea  Hall.     Not  recognized. 

1883.   Lichenalia  crustacea.     Hall,  Trans.  Albany  Institute,  X,  p.  150  ( 
1881,  p.  8). 
Hamilton:  Falls  of  the  Ohio. 
Lichenalia  cultellata  Hall.     See  Fistulipora  cultellata  (Hall). 
Lichenalia  denticulata  Hall.     See  Eridopora  denticulata  (Hall) 
Lichenalia  (Pileotrypa)  denticulata  Hall.     See  Eridopora  den 

(Hall). 
Lichenalia  dissimilis  Hall.     See  Paleschara  ?  dissimilis  (Hall). 
Lichenalia  distans  Hall.     See  Fistulipora  distans  (HaU). 
Lichenalia  distans  Hall  and  Simpson  (in  error).     See  Fistulip 

tensa  (Hall). 
Lichenalia  distensa  Hall.     See  Fistulipora  distensa  (Hall). 
Lichenalia  foliacea  Hall.     See  Fistulipora  foliacea  (Hall). 
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3Dalia  geometrica  Hall.     See  Fistulipora  geometrica  (Hall). 

^nalia  granifera  Hall.     See  Fistulipora  ?  granifera  (Hall). 

^nalia  (Pileotrypa)  granifera  Hall.     See  Fistulipora  ?  granifera 

all). 

?nalia  (Ceramopora)  imbricella  Hall.    See  Ceramopora  ?  imbricella 

ill. 

snalia  interaspera  Simpson.    See  Fistulipora  interaspera  Hall  and 

npson. 

snalia  longispina  Hall.     See  Liehenotrypa  longispina  (Hall). 

Bnalia  (Liehenotrypa)  longispina  Hall  and  Simpson.    See  Lichen- 

ypa  longispina  (Hall). 

Dnalia  lunata  Hall.     See  Buskopora  dentata  Ulrich. 

Bnalia  lunata  var.  tubulata  Hall.     See  Buskopora  dentata  (Ulrich). 

Bnalia  maculosa  Hall  and   Simpson.     See   Fistulipora  maculosa 

all). 

Bnalia  operculata  Hall  and  Simpson.     See  Pinacotrypa  operculata 

all  and  Simpson). 

Bnalia  ovata  Hall.     See  Fistulipora  ovata  (Hall). 

Bnalia  paliformis  Hall.     See  Glossotrypa  paliformis  (Hall). 

Bnalia  (Glossotrypa)  paliformis  Hall.     See  Glossoti^vpa  palif oniiis 

all). 

enalia  permarginata  Hall.     See  Fistulipora?  permarginata  (Hall). 

Bnalia  pustulosa  Hall  and  Simpson.     See  Fistuliponi?  pustulosa 

all  and  Simpson). 

Bnalia  pyriformis  Hall.     See  Buskopoi'a  pyriformis  (Hall). 

Bnalia  radiata  Hall.     Not  recognized. 

Hall,  Trans.  Albany  Institute,  X,  p.  152  (abstract, 


Onondaga  Valley,  New  York. 
See  Fistulipora  ramosa  (Hall). 
See  Fistulipora  serial  is  (Hall  and  Simpson). 
See  Pinacotrypa  stellata  (Hall). 
See  Fistulipora  subcava  (Hall). 

See  Fistulipora  substellata  (Hall). 

See  Fistulipora  subtrigona  (Hall). 


iSS.   Lichenalia  radiata. 
1881,  p.  10). 
Upper  Helderberg: 

enalia  ramosa  Hall. 

Bnalia  serialis  Hall. 

Bnalia  stellata  Hall. 

Bnalia  subcava  Hall. 

Bnalia  substellata  Hall. 

Bnalia  subtrigona  Hall. 

enalia  tessellata  Hall  and  Simpson.     See  Favicella  tessellata  (Hall 

i  Simpson). 

enalia  torta  Hall.     See  Fistulipora  torta  (Hall)  and  Fistulipom 

•ialis  (Hall). 

enalia  tortuosa  (in  error  for  torta)  Hall.     See  Fistulipora  serialis 

all). 

enalia  vesiculata  Hall  and  Simpson.     See  Fistulipora  vcsiculata 

all). 

[ENOTEYPA  Ulrich.    Genotype :  Liehenotrypa  cavernosa  Ulrich = 

chenotrypa  longispina  (Hall). 

586.   Liehenotrypa.     Ulrich,  Contr.  American  Pal.,  1,  p.  23. 
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LIGHENOTETPA  Ulrich— Continued. 

1887.   Lichenotrypa.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  xvii. 


1889. 
1890. 


Lichenotrypa. 
Lichenotrypa. 

1896.  Lichenotrypa. 

1897.  Lichenotrypa. 


Miller,  North  American  Geol.  Pal.,  p.  312. 
Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  383. 
Ulrich,  Zittel's  Textb.  Pal.  (Engl.  ed. ),  p.  270. 
Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  Ne 
for  the  year  1894,  p.  566. 

Lichenotrypa  aspei'a  (in  error  for  cavernosa)  Ulrich.     See  Li 

tiypa  longispina  (Hall). 
Lichenotrypa  cavernosa  Ulrich.     See  Lichenotrypa  longispina 

Lichenotrypa  longispina  (Hall). 

1883.   Lichenalia  longispina.     Hall,  Trans.  Albany  Institute,  X,  p.  153  (i 

1881,  p.  11). 

1886.  Lichenotrypa  longispina.     Hall,  Fifth  Ann.  Rep.  State  Geologist  Ni 

for  the  year  1885,  pi.  xxv,  11, 12. 

1887.  Lichenalia  (Lichenotrypa)  longispina.     Hall  and  Simpson,  Pal.  Ne 

VI,  p.  287,  pL  XXV,  11, 12. 
1897.   Lichenotrypa  longispina.     Simpson,  Fourteenth  Ann.  Rep.  State  C 
New  York  for  the  year  1894,  pi.  xxiii,  7. 

1886.  Lichenotrypa  cavernosa.     Ulrich,  Contr.  American  Pal.,  I,  p.  24 

(In  explanation  of  plate  ii  called  Lichenotrypa  aspera  in  error.] 
Hamilton :  Falls  of  the  Ohio. 

Limaria  Steininger.     Not  a  bryozoan  genus. 
Limaria  falcata  Prout.     Probably  a  bryozoan,  but  not  recogniz 
1859.   Limaria  falcata.     Prout,  Trans.  St.  Louis  Acad.  Sci.,  I,  p.  446,  pi.  x\ 
Devonian :  Falls  of  the  Ohio. 

LIOGLEMA  Ulrich.     Genotype:  Callopora  punctata  Hall. 

1882.  Leioclema.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist,  V,  pp.  141, 15^ 

1889.  Leioclema.     Miller,  North  American  Geol.  Pal.,  p.  310. 

1890.  Leioclema.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  pp.  376, 425. 

Lioclema  ?  araneum  Ulrich. 

1890.    Leioclema  ?  araneum.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  431,  ] 

9-9c. 
1894.   Leioclema  araneum.     Keyes,  Missouri  Geol.  Sur.,  V,  p.  14. 

Chester:  Chester,  and  Monroe  County,  Illinois;  Pulaski  and  Jacks 

ties,  Kentucky. 

Lioclema  aspeniin  (Hall). 

1852.   Callopora  aspera.     Hall,  Pal.  New  York,  II,  p.  147,  pi.  xl,  4a-i. 
1890.   Leioclema  asperum.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  pp.  416, 425. 
Niagara:  Lockport,  New  York. 

Lioclema  cellulosum  (Hall). 

1879.   Callopora   cellulosa.     Hall,  Thirty-second    Ann.  Rep.  New    Yoi 
Museum,  p.  154  (reprint,  1880,  p.  16). 

1883.  Callopora  cellulosa.     Hall,  Rep.  State  Geologist  New  York  for  1 

1882,  pi.  xii,  7-9,  pi.  xiii,  9. 

1887.  Callopora  cellulosa.    Hall  and  Simpson,  Pal.  New  York,  VI,  p.  2 

1-9,  pi.  xiii,  9,  pi.  xxiii  A,  6. 
1890.   Leioclema  cellulosum.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  425. 
1879.   Callopora    fistulosa.     Hall,  Thirty -second    Ann.  Rep.  New    Yoi 

Museum,  p.  154  (reprint,  1880,  p.  16). 
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Eia  cellulosxim  (Hall) — Continued. 

3.   Callopora  fietulosa.    Hall,  Bep.  State  Geologist  New  York  for  the  year 

1882,  pi.  xii,  1-6. 
Lower  Helderberg:  Clarkeville,  New  York. 

tia  confertipomm  (Hall). 

3.  Thalloetigma   confertipora.     Hall,  Trans.  Albany    Institute,   X,   p.    184 

(abstract,  1881,  p.  184). 

4.  Thallostigma  confertipora.     Hall,  Rep.  State  Geologist  New  York  for  the 

year  1883,  p.  19. 
7.   Fistulipora  confertipora.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  211, 

pi.  Iviii,  1-5. 
7.   Fistuliporina  confertipora.    Simpson,  Fourteenth  Ann.  Rep.  State  Geolo- 
gist New  York  for  the  year  1894,  pi.  xxi,  13. 
Hamilton:  Moscow,  New  York. 
Obs.    See  note  on  Lioclema  minutum  (Rominger). 

na  decipiens  (Hall). 

3.  Thallostigma  decipiens.    Hall,  Trans.  Albany  Institute,  X,  p.  187  (abstract, 

1881,  p.  187). 

4.  Thallostigma  decipiens.     Hall,  Rep.  State  Geologist  New   York  for  the 

year  1883,  p.  29. 
7.   Fistulipora  decipiens.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  232,  pi. 
lix,  9. 
Hamilton:  York,  New  York. 
Obs.    See  note  on  Lioclema  minutum  (Rominger). 

na  denBum  (Hall). 

3.  Thallostigma  densa.     Hall,  Trans.  Albany  Institute,  X,  p.  186  (abstract, 

1881,  p.  186). 

4.  Thallostigma  densa.     Hall,  Rep.  State  Geologist  New  York  for  the  year 

1883,  p.  25. 
7.   Fistulipora  densa.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  231. 

Hamilton:  York,  New  York. 

Obs.    See  note  on  Lioclema  minutum  (Rominger). 

na  digitatum  (Hall). 

3.  Thallostigma  digitata.     Hall,  Trans.  Albany  Institute,  X,  p.  185  (abstract, 

1881,  p.  185). 

4.  Thallostigma  digitata.     Hall,  Rep.  State  Geologist  New  York  for  the  year 

1883,  p.  24. 
7.   Fistulipora  digitata.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  229,  pi.  lix, 

12, 13. 
7.   Fistuliporina  digitata.     Simpson,  Fourteenth   Ann.  Rep.  State  Geologist 

New  York  for  the  year  1894,  pi.  xxi,  11.  ' 

9.   Fistuliporinadigitata,  Grabau,  Bull.  Buffalo Soc.  Nat.  Sci.,  VI,  p.l70,  fig.  65. 
Hamilton:  Hamburg,  Erie  County,  New  York. 
Obs.    See  note  on  Lioclema  minutum  (Ronunger). 

na  1  exBul  (Hall). 

6.   Alveolites   exsul.     Hall,  Twenty-eighth    Ann.    Rep.   New    York    State 

Museum  (documentary  edition),  pi.  ix,  3, 4. 
9.   Callopora  exsul.     Hall,  Twenty-eighth  Ann.  Rep.  New  York  State  Museum 

(Museum  edition),  p.  115,  pi.  ix,  3, 4. 
2.   Callopora  exsul.     Hall,  Eleventh  Ann.  Rep.  Indiana  Geol.  Nat.  Hist.,  p. 

238,  pi.  viii,  3, 4. 
9.   Callopora  ?  exsul.     Miller,  North  American  Geol.  Pal.,  tig.  463  (p.  295). 
Niagara:  Waldron,  Indiana. 
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Keycsi,  Missouri  GeoL  Sur. ,  V^  i>.  IS. 


Hall,  Trans,   Albany   Institute^   ^ 


Lioclema  (T  KiehokoiLeLla)  flondum  (lliill). 

1 S52.    Cttllop  >ni  fli^rii la.     Il al L  Pal  Ni- w  Yurk ,  1 1,  p,  I4tJ,  ytt  si,  2^t-/ 
1 8m    l^^iucleuia  aorida.     rim'h,  Gw)!.  Bun  lilUiois,  VIII,  pp. 4lfi, 425. 
Xiaipfara:  Lcckftort,  New  York* 

Lioclema  foliatiim  Ulrich. 

1 SSU.    1  a4  ix.:  lema  f ol  iatu  »i .    ( Ulrich,  in  pre*?s) ,  M  il  ler,  North  A merkaii  C 

1S90.   I^ifjclema  foliatuni.     ririoli,  Geol.  ^ur.  Illinoie,  VI U,  p*  4S1,  fig.  1 
1 8*34.    Le  il x-leiiui  f ol  ittt mil .     K  e yew^  ^  f  i j^ou  r i  <  kx>l .  Su  n ,  V ,  p.  1 4  * 
185*6,   Lioclema  f i>l  lata.     U 1  ri*-h,  Zitters  Textb.  Pal.  { Engl  €h1-  ) ,  fig*  46^ 
Wanmw :  Wanw  vv ,  I  Hi u oie. 

Lioclema  gracOHmum  LTlrich, 

I88J5.    Iveiot'leina  f^TainllijuUDi.     Ulricli,  Bull  Deniaon  Umv*^  IV,  p.  i 

di»*t<:^ri!:ied. ) 
liS90.    Leiodetna  gtaciUimum.     Ulrich^  Geol.  Sur.  IIUdoISt  VIII,  p, -129 

1  SIN .    Lei  I  Ki  lenm  gratullimum- 

K  i  Ti(  1  e  rl  1 00k :  M  ar^hal  I  town,  Iowa . 

Burimgton:  Burlmgton^  lov,'n. 

Keokuk:  Keokuk,  Iowa, and  other  Itn^lities, 

AVarsaw:  VVansaWj  lUiuois, 

Waverly:  lA>fii,Ohio. 

Lioclema  intercellatum  (Hall), 
ISSil   TlialloHtiguia    iuten^ellata, 

(ttlititniet,  laSl.p.  13). 
188(3.    Fistulipora  iutert'L41ata.     Hall,  Fifth  Ann.  Hep.  BUlG  Geologist  K 

for  the  year  1885,  pi.  xxxii,  15-20» 
1887.   Fimuli|H:>ra  iiit*;n!flkta.     Hall  and  SimpsoUp  I^L  New  York^  VI 
xxxiij  15-20, 
Hauiilton:  Falla  of  the  Ohio, 
Obs!*     8ee  note  rni  Li<u'leiua  minutum  (Rominger), 

Lioclema  inYolveiiB  (liaLl  and  Simpson). 

1887,    Fistulipora  involveui*.     Hall  aud  Simpson,  I^.  New  York,  V| 
pllij£,2. 
Haujilton:  Near  Alden  Htation,  New  York. 
^!^>l,     See  note  on  Lit>clema  niinutum  (Rominnjer). 
Lioclema  (?  Kicholsonella)  laminatum  (flail), 

1852,    Cdlopora  laminata.     Hall  PaL  New  York,  H»  p.  1 46,  pL  xl,  'At^-€* 
1890,   Ijeioc'lenia  ?  laJiiiuatianu     riHfli,  Geol.  Sur.  IIljuoiH,  VI U,  pp,  4Ifl 
Niagara:  L(«/ki.H>rt,  Ni-w  York, 
Liocle.na  microporum  (Hall), 

1lSH:1    Tballtpsti^'Uia  niicruiwra.    Hall,  Trans.  Albany  Inatitute,  X,  p.  1S6 

1881,]).  1H6). 
1884.   Thai  lost  t^^ma  micrrjfjonL 

year  188:1,  p.  m 
188T,    FistuUiK inv  mioR^pora. 

Ivii,  20,  pi.  lix,  :i 
18M7,    Fifitul^KiTina  micropora, 

mm 


Hall,  Rep.  State  Geologist  New  Yor 
Hall  aiul  Sinipetni,  Pah  Nnw  York,  VI^ 


Simpeon,  Fourteenth  Ann.  Rep,  Sta.li* 
New  York  for  the  yt'ar  1804,  pi.  xxi,  t)-S. 
Fiatuliixirina  micropora,     Gral^au,  Bull,  Buffalo  80c*  Nat,  Bi-f,,  V 

Hflnulton:  Eighteenmlle  C^reek,  Erie  tViunty,  New  Ycrk, 
Obe.    See  note  on  Lioclema  n^gi^flif^  (§^^fe 


LM  AND  BAHBLER.J    CATAliO»UE  OF  (iJGJHEKA  ANJD  Bl^KCIfib.  0\JD 

dema  minutigBimuin  (Nicholson). 

1875.   Callopora  minutissima.     Nicholson,  Pal.  Province  Ontario,  p.  77,  fig.  43. 

1898.  Leioolenia  minutissimum.     Whiteaves,  Contr.  Canadian  Pal.,  I,  p.  380. 
Hamilton:  Arkona,  Ontario. 

Obe.     See  note  on  Lioclema  minutum  (Rominger). 

clema  minutnm  (Rominger). 

1866.   Fistulipora  minuta.     Rominger,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  120. 

1887.    Fistulipora  minuta (?).     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  223,  pi. 

lix,5-8. 
1890.    Leioclema  minutum.     I'lrich,  Geol.  Sur.  Illinois,  VHI,  p.  427. 

1899.  Fistuliporina  minuta.     Grabau,  Bull.  Buffalo  Soc.  Nat.  St'i.,  VI,  p.  169, 

fig.  64. 

1883.  Thallostigma  striata.     Hall,  Trans.  Albany  Institute,  X,  p.  186  (abstract, 

1881,  p.  186). 

1884.  Thallostigma  striata.     Hall,  Rep.  State  Greologist  New  York  for  the  year 

1884,  p.  28. 

Hamilton:  Near  Alpena,  Michigan;  Buffalo  and  Davenport,  Iowa;  Anda- 
lusia and  Rock  Island,  Illinois;  Erie  County,  Delphi,  and  West  Ham- 
burg, New  York. 

Obe.  We  believe  the  following  species  to  be  closely  related  to,  if  not 
identical  with,  this  species:  Lioclema  confertiporum,  decipiens,  digita- 
tum,  intercellatum,  involvens,  microporimi,  minutissimum,  multacule- 
atum,  punctillatum,  segregatum,  and  subtile.  However,  before  they  are 
placed  as  actual  synonyms,  the  types,  if  accessible,  or  specimens  from  the 
typical  localities,  must  be  studied. 

clema  multaculeatnin  (Hall). 
1884.   Thallostigma  multaculeata.     Hall,  Rep.  State  Greologist  New  York  for  the 

year  1883,  p.  23. 
1887.    Fistulipora  multaculeata.     Hall  and  Simpson,  Pal.  New  York,  VI,*  p.  228, 

pl.lix,10,ll. 
1897.    Fistuliporina  multiculeata.     Simi)Son,  Fourteenth  Ann.  liep.  State  Geolo- 
gist New  York  for  the  year  1894,  pi.  xxi,  12. 
Hamilton:  Darien  Center,  New  York. 
Obe.     See  note  on  Lioclema  minutum  (Rominger). 

dema  occidens  (Hall  and  Whitfield). 
1873.    Fistulipora  occidens.     Hall  and  Whitfield,  Twenty-third  Ann.  Rep.  New 

York  State  Museum,  p.  228,  pi.  x,  9,  10. 
1890.    Leioclema  occidens.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  j).  426. 

1878.  Callopora  cincinnatiensis.     Ulrich,  Jour.  Cincinnati  Scnr.  Nat.  Hist.,  I,  p. 

93,  pi.  iv,  8,  8a. 

1882.  Callopora  cincinnatiensis.     Ulrich,  Jour.  Cincinnati  Sent.  Nat.  Hist.,  V, p. 

142,  pi.  vi,  18,  18a. 
Hamilton:  Hackberry,  Rockford,  Independence,  and  Buffalo,  Iowa;  Rock 
Island,  Illinois;  Calloway  County,  Missouri. 

clema  parasiticum  (Hall). 

1879.  Callopora  parasitica  (in  part) .     Hall,  Thirty -second  Ann.  Rep.  New  York 

State  Museum,  p.  157  (reprint,  1880,  p.  19). 

1883.  Callopora  parasitica.     Hall,  Rep.  State  Geologist  New  York  for  the  year 

1882,  pi.  xiv,  13-18. 

1887.    Fistulipora  parasitica.     Hall  and  Simi)8on,  Pal.  New  York,  VI,  p.  28,  pi. 
xiv,  13,  14,  pi.  xxiii,  4. 

Bull.  173 20 
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Lioclema  paraBiticuin  (Hall) — Continued. 

1890.   LeicK^lema  parasiticum.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  425. 
Lower  Helderberg:  Clarksville,  New  York. 

Lioclema  ponderoBum  (Hall). 

1874.  Callopora  ponderosa.     Hall,  Twenty-sixth  Ann.  Rep.   New  York  State 

Museum,  p.  103. 
1879.   Callopora  ponderosa.     Hall,  Thirty-second  Ann.   Rep.  New  York  State 

Museum,  p.  156  (reprint,  1880,  p.  18). 
1883.   Callopora  ponderosa.     Hall,  Rep.  State  Geologist  New  York  for  the  year 

1882,  pi.  xiv,  9-12. 

1887.  Fistulipora  ponderosa.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  27,  pL 

xiv,  9-12,  pi.  xxiiiA,  8-10. 
1890.   Leioclema  ponderoeum.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  425. 
1897.    Fistuliporina  ponderosa.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 

New  York  for  the  year  1894,  pi.  xxi,  14. 
Lower  Helderberg:  Schoharie,  New  York. 

Lioclema  pnnctatum  (Hall). 

1858.   Callopora  punctata.     Hall,  Geol.  Iowa,  I,  Part  2,  p.  653. 

1882.  Leioclema  punctata.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist,  V,  p.  141, 

pi.  vi,  1,  la. 

1888.  Leioclema  punctatum.  Ulrich,  Bull.  Denison  Univ.,  IV,  p.  91. 
1890.    leioclema  punctatum.  Ulrich,  Greol.  Sur.  Illinois,  VIII,  p.  430. 
1894.    Leioclema  punctatum.  Keyes,  Missouri  Geol.  Sur.,  V,  p.  13. 

1866.   Callopora  missouriensis.     Rominger,  Proc.  Acad.  Nat.  Sci.  Philadelphia, 
p.  117. 
Keokuk:  Keokuk,  Iowa;  Kings  Mountain,  Kentucky;  Lagrange,  Missouri. 
Warsaw:  Warsaw  and  Columbia,  Illinois. 
Waverly:  Cuyahoga  Valley,  Ohio. 

Lioclema  punctillatnm  (Winchell). 

1866.   Callopora  punctillata.     Winchell,  Rep.  Lower  Peninsula  Michigan,  p.  88. 
Hamilton:  Petoskey,  Michigan. 
Obe.     See  note  on  Lioclema  minutum  (Rominger). 

Lioclema  segregatnm  (Hall). 

1883.  Thallostigma  segregata.     Hall,  Trans.  Albany  Institute,  X,  p.  186  (abstract, 

1881,  p.  186). 

1884.  Thallostigma  segregata.     Hall,  Rep.  State  Geologist  New  York  for  the  year 

1883,  p.  27. 

1887.   Fistulipora  segregata.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  219,  pi. 

Hx,  4. 
1899.    Fistuliporina  segregata.     Grabau,  Bull.  Buffalo  Soc.  Nat  Sci.,  VI,  p.  168, 
fig.  62. 
Hamilton:  Eighteenmile  Creek,  New  York. 
Obs.     See  note  on  Lioclema  minutum  (Rominger). 

Lioclema  Bpheroideum  (Hall). 

1883.  Thallostigma  spheroidea.     Hall,  Trans.  Albany  Institute,  X,  p.  187  (al>- 

stract,  1881,  p.  187). 

1884.  Thallostigma  spheroidea.     Hall,  Rep.  State  Geologist  New  York  for  the 

year  1883,  p.  31. 
1887.    Fistuliix)ra  ppheroidea.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  225, 
pi.  Ivii,  3,  4. 
Hamilton:  York,  New  York. 
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Loclema  sub^lobosum  l^ndi. 

iHiK).    Ix-iot'leiiui  fjuljglolxjeuiii.     Ulrkih,  GeoL  Sur.  lUinaiB,  VllI,  p.  428,  pL  Ixxv^ 

Klniit^rhook;  Marshal  I tijwn,  Iowa, 

LQclema  subtile  (Hal!). 

1883.   Thi*U<»wtiKrna  su*>tais.     Hall,  Trann,  Allmny  Institute,  X,  p.  187  (abstiat^ 

1881,  p.  187). 
ISM.    ThalloHttgma  eubtills.     Hall,  Rop.  Blate  Geologist  N^w  York  for  the  year 

1883,  p.  m 
1887.    Fistulijioni  7  HuMilis.     Hall  and  SimpBon,  1^1.  New  York,  VI,  p.  233. 
1898.    Fi«tuli|mra  ?  eubtil&'.     WhiteAves,  Contr.  Canadian  Pal.,  I,  p,  380, 
Hamilton :  Wt^t  Williarnn,  Ontiirio, 
0^)s.     See  note  on  Li*K\lema  minutum  (lioniinger). 

oclema  vaohflmuthl  Ulrieh. 
1890,    I^^iooletna  wachamuthi  Ulrieh,     Gcoh  Sur*  Illinoi^^  VUI,  p*  428,  pL  Ixxv, 
7-7/>. 
Kinderhook:  Marshal  I  to  w^n,  Iowa» 

:oclema  T  wilmiiigtoiienBe  Ulrich, 

1^590,  LeioeleLna  Wilmington en«e.     ITlridi,  Gtsol.  Hur.  lUiiioiri,  VIII,  p,  426,  pL 

xxxiv,  4-4/;, 
1S95.    Monti culipora  wilmingtonenee,     J.  F.  Jarneft,  Jour.  Cincinnati  Boi\  Nat, 
Hist.,  XV Til,  p.  76. 
Cincinnati  (Richmond) :  Wilmingt^iin,  IllinoJa. 

[QCLEKELLA  Foers^te,     Genotype:  C&lloponi  ohioensis  Foersfce- 

ISm.  Lioclemella.     Poerste,  Owl.  Sur.  Ohio,  VII,  p.  600, 

.oclem«Ila  annulifera  (Whittidd). 

1878.   Tr t'ln  at/  ilKt  ra  an  n  1 1 1  i  f e  r .     W  li  i  t  li  r  I  <  I »  A  n  1 1 .  Rep.  Geol ,  Su  r ,  Wisconfli  n  for  the 

year  1877,  p.  67. 
1882.    Trematopora  annul  if er.     Whittleld^  GeoL  Siir.  WiHt'onBin^  IV,  p.  254,  pi. 

xi,  15^17. 
1882.    Batofftomella  aniitilifem.     ITlrich,   Jour,    C'liH^innati   S<jc.  Nat  Hiet.,,  V, 

p.  141. 
1895.    Lioclemella  anmilifera.      (mricli)  Focrete,  Geol.  Snr.  Uhii>»  VII,  p.  600, 
Cincinnati   (Rii^hmtmd) :  Delafield  and   Iron  Ridge,  WiscoiiBiaj   Katou, 

Ohio. 

oolemeUa  fuilformia  (Whitfield). 
1878.   Cheetetes  fusiformia.     Whitfield,  Ann,  Rep.  Geol.  Bur.  WiBconein  for  the 

year  1877,  p.  70. 
1882.   Chffitetes  fusiform  is,     Whitfield  p  Geok  Sur.  WiMx^nsin,  IV,  p.  248,  pL  si, 

13,  14. 
18fl5.    Liocaemella  fuaiformiB.     fUlrich)  FoeTOle,  Geol,  Sur.  Ohio,  VII,  p.  000, 
C^indnnati  (Riehinond);  Irt>n  Ridj^e^  Wieconsin. 

oclemeUa  nitida  {Ulrtcb)^ 
1890,   Trematopira  ?  nitida,     Uirich,  Gml.  Sur,  Illinois,  ^^II,  p.  419,  pi.  xxsiv, 

2-2/. 
1895,   Lioclemella  nitida.     (TJlrich)  Foerate,  Geoh  Sur,  Ohio,  VII,  p,  600, 
Cintmnati  (Richmond):  Savaisnah,  Illiooie. 

oelemella  ohioensia  (Foerate)- 
1887.    Callopora  ohioenBis,     Foetste,  Bull,  Std,  Lab.  Dt^nison  Univ.,  IT,  p,  174;  t 

ibid.,  TIT,  1888,  pi.  xvi,  a  Digitized  by  LjOOg IC 

1895.    LicKdemella  ohifx^naiw.     Foernto,  G©ol,  Sur.  Ohio  Vll,  p,  600,  pL  x%ik^  6, 
Clmton;  Dayton  and  Centerville,  Ohio. 
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Lioclemella  soLdiBsima  (Whitfield). 

1878.   Fi8tuliiK>ra  solidissima.     Whitfield,  Ann.  Rep.  (ieol.  Bur.  Wisconain  for 

the  year  1877,  p.  69. 
1882.    Fistulipora  solidissima.     Whitfield,  Geol.    Sur.   Wisconsin,  IV,  p.   255, 
pi.  xi,  18,  19. 
Cincinnati  (Richmond):  Delafield  and  Iron  Ridge,  Wisconsin;  Savannah, 
Illinois. 

Lioclemella  subfusiformiB  (James). 

1882.  Monticulipora  (?Monotrypa)  subfusiformis.  James,  Paleontologist,  No.  6, 
p.  52;  ibid..  No.  7,  1883,  pi.  i,  1. 

1888.  Monticulipora  fusiformis  (not  of  Whitfield).  James  and  Jamee,  Jour. 
Cincinnati  Soc.  Nat.  Hist.,  XI,  p.  26. 

1895.   Monticulipora  fusiformis,  (not  of  Whitfield).     J.  F.  James,  Jour.  Cincin- 
nati Soc.  Nat.  Hist.,  XVIII,  p.  83. 
Cincinnati  (Richmond):  Warren  and  Clinton  coimties,  Ohio. 

LOGTILIFOEA  Hall.  Genotj'pe:  Fenestella  perforata  Hall. 

1885.   Loculipora.  Hall,  Rep.  State  Geologist  New  York  for  the  year  1884,  p.  37. 

1887.  Loculipora.  Hall  and  Simpson,  Pal.  New  York,  VI,  p.  xxiii. 

1889.  Loculipora.  Miller,  North  American  Geol.  Pal.,  p.  312. 
1895.   Loculipora.  Simpson,  Thirteenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1893,  pp.  690,  716,  726;  Forty-seventh  Ann.  Rep.  New  York 

State  Museum,  pp.  884,  910,  920. 
1897.   Loculipora.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1894,  pp.  511,  520. 
1899.   Loculipora.     Grabau,  Bull.  Buffalo  Soc.  Nat.  Sci.,  VI,  p.  160. 

1888.  Tectulipora.  Hall,  Seventh  Ann.  Rep.  State  Geologist  New  York  for  the 
year  1887,  [p.  395];  Forty-first  Ann.  Rep.  New  York  State  Museum, 
[p.  395].     (Not  defined). 

1895.  Tectulipora.  Simpson,  Thirteenth  Ann.  Rep.  State  Geologist  New  York 
for  the  year  1893,  pp.  690,  715,  726;  Forty-seventh  Ann.  Rep.  New  York 
State  Museum,  pp.  884,  909,  920. 

1897.  Tectulipora,  Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 
for  the  year  1894,  pp.  511, 520. 
Obs.  Sections  of  Loculipora  perforata  show  that  the  nonporiferous  dis- 
sepiments are  reduced  to  a  minimum,  the  branches  coming  close  together 
(anastomosing) ;  but  it  is  not  correct  to  say  that  the  dissepiments  are 
celluhferous.  The  structure  is  in  all  essential  respects  precisely  as  in 
'}  the  species  loc^ulata,  the  type  of  Tectulipora. 

!jj  Loculipora  ambigna  (Hall). 

i  1876.   Hemitrypa   dubia.     Hall,  Twenty-eighth  Ann.  Rep.  New  York    State 

J  Museum  (documentary  edition),  pi.  xi,  17-21. 

i  1879.   Fenestella  ambigua.     Hall,  Twenty-eighth  Ann.  Rep.   New  York  State 

'  Museum  (Museum  edition),  p.  123,  pi.  xi,  17-21. 

1882.  Fenestella  ambigua.  Hall,  Eleventh  Ann.  Rep.  Indiana  Geol.  Nat.  HiKU, 
p.  248,  pi.  xi,  17-21. 

1889.  Loculipora  ambigua.     Miller,  North  American  Geol.  Pal.,  p.  312. 

1890.  Isotrypa  ambigua.     XJlrich,  Geol.  Sur.  Illinois,  VIII,  p.  534. 
Niagara:  Waldron,  Indiana. 

Loculipora  circumstata  (Hall  and  Simpson). 

1887.   Fenestella  (Loculipora)  circumstata.     Hall  and  Simi)eon,  Pal.  New  York, 
VI,p.l44,pKliv,22-25. 
Upper  Helderberg:  Walpole,  Ontario. 
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sulipora  circumstata  (Hall  und  Simpson)- — ContiiHU'ct, 

Otjs,   This  ffirrri  and  thflt  tlescribed  an  LoculijMjra  iierfcjmtji  iiiflv  pni\'<>  to 
Ix^  the  mn^e  sf>ecieH. 

emlipora  locnlata  (Hall). 
]  SHH.    Fee  est^  lift  { Tei  li  1 1  i  jh  >ni )  1  <  H^ilata.     H  al  1 ,  Seven  th  Aiul  R^p.  State  Gt«lo* 

jgiist   New  York   fur  the  yetir  1H87  []».  395];  Forty-firet  Ann*  Rep*  New 

York  State  Mnjfeimi   [p.  395]. 
18fi7 ,    Tet' 1 11 1 i pf s ni  1  Of ulata .     iSi m f isoii ,  Fon rtee nt h  A n ii .  Rep»  State  Geo  1<  tjjjist  Ne w 

York  for  the  ve^r  1894,  fip?.  60, 61  (p.  511) ,  pL  vn,  1-5  (lulled  Tei*tnli[>om 

hiperforatu  on  the  t-x plana tion  ftliec^f). 
1!^.    Feneftella  parallela.     Tlall,  Seventh  Ann.  Rep.  State  OeoltigiM  New  York 

for  the  3^ear  1887,  pK  ix^  ft-11;  Forty -first  Ann.  Rep.  New  York  fcstate 

^I 1  iseiiDi ,  pi .  is ,  6-1 1 . 
Ijfiwer Ilelderbei^:  ClarkBville,  New  York. 

suLipora  perforata  (Iltill). 
I1SH4*    Feneiitella    perforata.     Hail,    Thirty-flixth   Aim.  Rep»  New    York   State 

MiiBeum^  [K  65. 
1S85.    LiKniliiK^ra  i?erforata.     Hall,  Rep,  State  Geologist  New  York  for  the  year 

L'W,  i>LiT,  15. 
1867.   Fenestella  (l^it'nlipom)  |K?rforata,     Flail,  Sixth  Aim,  R«p,  Stat©  Geolngifit 

New  York  for  the  year  1886,  p.  62 ► 
i  888,    Kene*rte  1  la  ( Ixjcii  1  i  j^h j  ra )  perforata.    Hall ,  Se  ven  t  h  A  n n .  Rep*  State  G  eologiet 

New  York  for  the  year  1887,  i)l.  x,  t-13^  Forty- (i?wt  Ann.  Kep.  New  York 

Stale  Muaennj,  pi.  x,  1-1*1, 
1897,    LoeulijH>ra  j:>erforatii.     Siniijjaon,  Fourtt^enth  Ann.  Rep.  State  Gecjlogiat 

New  York  for  the  ye4ir  1894,  pL  vii,  6^12. 
IHttt).   Lotulipora  perforata.     Grabau,  Bull,  Buffalo   Sch*.  Nat,  S^L,  VI,  p.  ItiO, 

fig.  49. 
Hamilton:  I>arien  ami  near  (^anaudaigua  Lake,  New  York. 

EOPORA    Hall,     Genotype :    FenesteUa    (Lvropom)    wubriuadmns 

1857,  Lyropora,  Hall,  Pro(*.  Amerii^n  AwHoe.  Adv.  Sti.,  X,  p,  179. 

1882.  Lyropora.  Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  Y,  p.  150. 

1883.  Lyropora.  Claypole,  Quar.  Jour.  Geol.  Soc.  London,  XXXIX,  p.  32. 
1885.  Lyropora.  Hall,  Rep.  State  Geologist  New  York  for  the  year  1884,  p.  37. 

1885.  Lyropora.     Waagen  and  Pichl,  Pal.  Indica,  Ser.  XIII,  p.  773. 

1886.  Lyropora.     Ulrich,  Contr.  American  Pal.,  I,  p.  5. 

1889.  Lyropora.     Miller,  North  American  Geol.  Pal.,  p.  312. 

1890.  Lyropora.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  pp.  396, 580. 

1895.  Lyropora.    Simpson,  Thirteenth  Ann.  Rep.  State  Geologist  New  York  for 

the  year  1893,  pp.  689,  723,  726;  Forty-seventh  Ann.  Rep.  New  York 
State  Museum,  pp.  883, 917, 920. 

1896.  Lyropora.     Ulrich,  Zittel's  Textb.  Pal.  (Engl.  ed. ),  p.  282. 

1897.  Lyropora.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York  for 

the  year  1894,  pp.  515, 522. 
1895.    Lyroporella.     Simpson,  Thirteenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1893,  pp.  701,  724, 727;  Forty-seventh  Ann.  Rep.  New  York 

State  Museum,  pp.  895, 918, 921. 
1897.   Lyroporella.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1894,  pp.  516, 522. 
1895.   Lyroporina.    Simpson,  Thirteenth  Ann.  Rep.  State  Geologist  New  ^<F^OOqIc 

for  the  year  1893,  pp.  723, 727;  Forty-seventh  Ann.  Rep.  New°¥or^  ^tale        o 

Museum,  pp.  917, 921. 


SlO  AMERTCAK   fossil    BBYOZOA.  [bull.17;<- 

LTEOPOEA  Hall— Continued. 

1897.    Lyroporina.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 
for  the  year  1894,  p.  522. 

1897.  Lyroporidra.  Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 
for  the  year  1894,  pp.  517, 522. 
Obs.  On  page  701  of  the  Thirteenth  Aim.  Rep.  State  Geologist  New  York 
for  the  year  1893  Simpson  proposes  the  name  Lyroporella  for  species  of 
Lyropora  having  but  two  ranges  of  cells  on  a  branch  throughout  On 
page  723  of  the  same  work  the  name  Lyroporina  is  proposed  for  the  same 
group.  No  genotype  is  mentioned,  nor  do  we  know  of  any  species  having 
but  two  ranges  of  cells.  This  group  is  therefore  apparently  imaginary, 
and  should  strictly  not  have  been  placed  above  as  a  synonym  of  Lyro- 
pora. On  page  724  a  new  genus  Lyroporella  is  made  for  forms  having 
two  ranges  of  cells  on  the  narrower  portion  of  the  branches  and  three  or 
more  on  the  wider  portion. 
In  the  Fourteenth  Annual  Report  of  the  State  Geologist  of  New  York  for 
the  year  1894  Lyroporella  is  held  for  the  two  and  three  ranged  forms, 
Lyroporina  for  the  two  ranged,  and  a  new  genus  Lyroporidra  is  added. 
Six  species  and  one  variety  of  Lyropora  have  been  described,  and  we 
know  of  no  new  forms.  These  species  show  that  the  only  constant 
generic  character  is  the  thickened  V  or  U  shaped  calcareous  support 
This  at  once  shows  the  utter  uselessness  of  Simpson's  proposed  names. 
The  same  carelessness  and  artificiality  are  exhibited  in  other  cases.  See 
synonymy  under  Ptiloporella,  Ptiloporina,  Fenestella,  Polypora,  etc. 

Lyropoi*a  cinctura  Hall.     See  Reteporidi-a  cinctuta  (Hall). 

Lyropora  divergens  Ulrich. 

1890.   Lyropora  divergens.     Ulrich,   Geol.  Sur.  IlUnois,  VIII,  p.  584,  pi.  Iviii, 

4-46, 4d, 
1894.   Lyropora  divergens.     Keyes,  Missouri  Geol.  Sur.,  V,  p.  28. 
Chester:  Chester,  Illinois;  Sloans  Valley,  Kentucky. 

Lyropora  ovalis  Ulrich. 

1890.   Lyropora  ovalis.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  585,  pi.  Iviii,  5-56;  pi. 
lv,8. 
Chester:  Grayson  Springs  and  Litchfield,  Kentucky. 

Lyropora  qoincnncialiB  (Hall). 

1857.   Fenestella  (Lyropora)  quincuncialis.     Hall,  Proc.  American  Assoc  Adv. 

Sci.,X,p.l80. 
1890.    Lyropora  quincuncialis.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  583,  pi.  Iviii, 

3-3rf,  pi.  Iv,  7-7r. 
1894.   Lyropora  quincuncialis.     Keyes,  Missouri  Geol.  Sur.,  V,  p.  27. 
1897.   Lyroporella  quincuncialis:     Simpson,  Fourteenth  Ann.  Rep.  State  Geolo- 
gist New  York  for  the  year  1894,  fig.  69  (p.  516). 
;1  Chester:  Chester,  Illinois;  Sloans  Valley,  Kentucky. 

i  Lyropora  ranoBCuluin  Ulrich. 

]  1890.   Lyropora ranosculum.    Ulrich,Geol.  Sur.  Dlinois,VIII,  p.  581,pl.  Iviii,  1-lc. 

1897.   Lyropora  ranosculum.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 
New  York  for  the  year  1894,  figs.  66-68  (p.  515) . 
.  Chester:  Chester  and  Kaskaskia,  Illinois;  Sloans  Valley,  Kentucky. 

Lyropora  retrorsa  (Meek  and  Worthen). 

1868.   Fenestella  (Lyropora)  retrorsa.     Meek  and  Worthen,  Geol.  Sur.  IlUnois, 
III,  p.  504,  pi.  XV,  L 
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^FTopora  retrorsa  (Mfiek  and  Worthpii)  —  ContiiiinuL 

18^M.    Lyropim  retrorwa,     Keyea,  Miuetiiiri  Ikiul.  Siir.,  V,  p.  27 1  iiL  xxxiv,  -t, 
Burlington:  Burlington,  Iowa, 

yropora  aab(][iiadraiLi  (Hall). 

1857.    Fi^nest^Ua    (Ljropf>ra)    Bubqua^lranH.     Hall,  Pri>i\  Attier](!Hn  Arao*^,  A*lv. 

Bd.,X,p.  180. 
1890.    L>Tr>jHjrH  tHnbqnailrarTis.     ITlrich^  G«oL  Snr*  Illinois,  VIII j  p.  582,  pL  Iviii, 

18&4.   Lyropora  subqnadrani.     Keyefl,  Mieeouri  GeoL  Sun,  V»  p,  27, 
lRfl7.    Lyroporidra  Hub^iuinlranH.     fiinij>s<jn,  ri)url**enth  Ann.  Rep,  State  Geolo- 
gist New  York  for  the  year  18^4,  pL  ix,  Ifi. 
Cheeter:  Chester,  Illinois ;  Sloans  Valley,  Kentucky, 

TTopora  Bubquadraiis-lyra  (Hall), 

1S57.    Fentsrteila  (LyTopi>ni)   lyra.      Hall,  Pnx^  Anieri<»n   Abboc.  Adv,  8<d.,  X, 

p.  179. 
ISflO.    Lyrt:ipom  gubquadmna  van  lyra.     ITlrieh,  GefiK  Sur-.  Illinois,  VJII,  p.  5S3. 
Chester:  Kai*ka;fikia  and  Ohewter,  lUinoie. 

Tropor*>lla  Sinifwon-     S^A^  hyroiKiva  HalL 

V  r^jpore  11a  q  u  i  n  c  uncial  is  8  i  in  psoti .    See  Ly  ropora  q  uin  cunc  ial  is  ( I  lal  1) . 

yroporidra  Simpson,     See  Lyn)]^oni  HalL 

3^roporid  I'a  subquadrans  Simpson.     Spi'  Ly ropo  ra  sidH^uadnani!!  {Hall), 

y  roporina  Simpson*     See  LyropKiin  HalL 

:E£K0P0BA  Ulrich.     Genotype:  Meekopora  exiniia  Uli  u^h. 
1 890-    Meekopora.     iTlrich,  OeoL  Snn  Illinoiis,  VI 1 1,  pp.  383,  483, 
18SS.    MeekojM>ra.     (Ulrtcb,  in  prieeti),  Miller,  North  A  men  rain  Gi^y\.  IVL,  p,  312, 

1896.  Meekopora.     Olrich,  Zi tiers  Texth,  Pal,  { Engl.  ed. ),  ]>.  270. 

1897*    Meekapora.     Simpeon,  Fourteenth  Ann.  Rep.  State  Geologist  Xew  York 
for  the  year  1S94,  p-  538. 

eekopora  ?  ap^rta  Ulrith, 

]  890,    Mee  kopo  ra  7  apert  a.    Ulrich,  GeoL  Sur.  J]  linois^  V 11 1  ^  p,  485 ,  pi ,  Ixx  vi ,  1,1a. 
Keokuk:  Kings  Mountain,  Kentucky, 

eekopora  approximata  Ulrieh, 
1890.   Meekojioni  Hpprioxiniata,     Ulrich,  GeoV,  E^iir,  Illinois,  VIII,  p.  484,  pi, 

litxviij5. 
1894,    Meekopora  approximata.     Key^,  Miaeouri  Greoh  8ur. ,  V,  p,  16. 
Chester:  Charter,  IllinoiB;  Sloane  Valley,  Kentucky, 

eekopora  olausa  (Ulrich), 

1884.    Fi»ttjlipora  ?  clauaa.     Ulrich ^  Jour,  Cincinnati  Sck;,  Nat.  Hi^t,,  VII,  p,  47, 
pi.  iiij  4— 4fc. 

1889.  Meekopora  claujsa.     Miller,  North  American  Geol.  Pal.,  iig.  494  (p.  313), 

1890.  Meekopora  daufla.     Ulrich,  Geol.  8ur,  II hnoit*,   YlII,  p.  485,  pL   Iscsvi,  6, 

pL  lxx\di,  7-76,  iig.  be  (p-  315), 
1894.   Meekopora  clausa,     K eyes,  Missouri  Geol,  Sur,,  V,  p.  17, 

1897.  Meekajwrtt  clausa*     Aim  peon.  Fourteenth  Ann,  Rep.  State  Tionlof^JFt  New 

York  for  tho  year  1894,  fig.  94  {in  part)  (p.  538). 
Chester:  Sloans  Valley  and  Grayson  Springs,  Kentucky;  Chester,  Illiuiiis. 

eekopora  eximia  Ulrich. 

1890,    Meekopora  eximia.     Ulrich,  GeoL  Sur.  lilinoifl,  V 1 H ,  p.  48^3,    ph  ixxxjit  j 
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Meekopora  eximia  Ulrich — Continued. 

1896.  Meekopora  eximia.     Ulrich,  Zittel's  Textb.   Pal.    (Engl. 

(p.  270). 

1897.  Meekopora  eximia.     Simpson,  Fourteenth  Ann.  Rep.  State 

York  for  the  year  1894,  fig.  94  (in  part)  (p.  538). 
Ste.  Genevieve:  Pella,  Iowa. 
Chester:  Monroe  County,  Illinois;  Caldwell  County,  Kent 

Meekopora  foliacea  (Hall). 

ia52.   Ceramopora  foliacea.     Hall,  Pal.  New  York,  II,  p.  170,  pi.  x 
Niagara:  Lockport,  New  York. 

Meekopora  stellifera  (Rominger). 

1866.   Fistulipora  stellifera.     Rominger,  Proc.  Aciul.  Nat.  Sci.  Phili 
1890.    Fistulipora  stellifera.     Ulrich,  Geol.  Sur.   Illinois,  VIII,  p 
2,  2a. 
Hamilton:  Near  Alpena,  Michigan. 

ME80TEYPA  Ulrich.     Genotype:  Diplotrypa  infida  ITlric 

1879.  Diplotrypa  (in  part) .     Nicholson,  Paleozoic  Tabulate  Cora 

1881.  Diplotrypa  (in  part).     Nicholson,  Genus  Monticulipora,  pj 

1882.  Diplotr}'pa  (in  part).     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  H 

1883.  Diplotrypa  (in  part).  Foord,  Contr.  Micro-Pal.  Cambro-Si 
1890.  Diplotrypa  (in  part).  Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  ; 
1893.  Mesotrypa.     Ulrich,  Geol.  Minnesota,  III,  p.  257. 

MoBotrypa  discoidea  Ulrich. 

1893.    Mesotrypa  discoidea.     Ulrich,  Geol.  Minnesota,  III,  p.  260 
Trenton:  Goodhue  County,  Minnesota. 

Mesotrypa  infida  (Ulrich). 

1886.    Diplotrypa  infida.     Ulrich,  Fourteenth    Ann.  Rep.  G«ol. 

Minnesota,  p.  88. 
1893.    Mesotrypa  infida.     Ulrich,  Geol.  Minnesota,  III,  p.  258,  pi. : 
1896.    Mesotrypa  infida.     Ulrich,  Zittel's  Textb.  Pal.   (Engl.  e<] 
273).' 
Trenton  (Blac^k  River):  Minneapolis,  St.  Paul, and  Goodhu 
counties,  Minnesota. 

Mesotrypa  milleri  (Ulrich). 

1882.    Diplotrypa  milleri.     Ulrich,  Jour.  Cincinnati  Soc  Nat.  I 
pi.  xi,  2-2r. 
Niagara:  Osgood,  Indiana. 

Mesotrypa  patella  (Ulrich). 

1890.    Diplotrypa  patella.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p. 
2-2c. 

1893.  Mesotrypa  patella.     Ulrich,  Geol.  Minnesota,  III,  p.  257. 

1894.  Diplotrypa  patella.     J.  F.  James,  Jour.  Cincinnati  Soc.  Ni 

p.  184. 
Cincinnati  (Richmond):  Oxford,  Ohio;  Richmond,  Indianj 

Mesotrypa  qnebecensis  (Ami). 

1892.  Diplotrypa  Quebecensis.     Ami,  Canadian  Record  of  Scienc< 

1893.  Mesotrypa  quebecensis.     Ulrich,  Geol.  Minnesota,  III,  p.  25 
Trenton:  Quebec    City,  Quebec;  Brid port,  Vermont;   Trei 

Little  Falls,  New  York;    Frankfort,  Burgin,  and  Danvi 
Decorah,  Iowa. 
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e&otrypa  regnLaris  (Foord), 

lHy;i    Diplotrj'pa  regnlarit*.     Foord,  Contr*  Micjio-Piil.  C'auibni-Sil,,  p.  1^,  pU  i^ 

1893 .    Meeotry pa  re^laris.     iri  rich ,  Geol .  M  j  nnesotA^  1 11  ^  p*  257. 
Trenton:  Ottawa  City,  Canada, 

esotrypa  ?  rotimda  Ulrich. 

im'A.   SlewjtryiMi ?  rotuiuk.     ITlrich,  Qmh Minnfisota,  III,  p,  262,  fig.  17* 
Trenton  i  Hader^  Minnesota. 

efotrypa  selkirkeiiBifl  Whiteaves, 

1 89  7 .    M  t^aotr yi  ja  Sel  kirkt^nsiw.     W  hi  taavea,  Pal ,  Foea- ,  1 1 1 ,  p.  1  ft2,  pL  x  i  x  ^  1 , 1  <i, 
Trenton:  Eairt  Selkirkj  Canarla. 

esotrypa  ?  spmoia  Ulrieh. 
1893.    Mesotryja  ?  apinosa.     TFlrich,  GeoL  Minnesota,  III,  p.  259,  ph  xviit  *^V2. 
Trent<iii  (Bla(*k  River):  MinneaiKjUi*  ainl  St.  Paul,  Minnesota. 

esotrypa  wbiteaveii  (Nicholson), 
1875.   ChEctetes  petropolitanus  (in  part).      Nicholson,  Quar.  Jour,  (feol,  Sot*^ 

London,  XXX,  p,  510,  pi,  kxk,  5,  ftr, 
1S75.   Cliietetas  petropolitanua  (m  part).      Nic^holucnj,  Pjil.  Ohio,  JT,  p.  2(H,  jil. 

%xi,l4r'Uh. 
1875.    Cha?t«te8  petropolitaniiH  (in  part).      Sichols^in,  Gool.  Mag.,  new  t*eT.,  II, 

p. 175. 
187ft.   Chtetetes  petropolitanuii  ( in  part),      Nicholson,  Ann.  Mag.  Nat.  I  list,,  ser. 

4,  XVni,  p.  88,  pi.  V,  6a  (not  6). 
1879,   MonticiUipora  (Diplotrypa)  Whiteave^ii.     Ni4:hoiHi>n,  Pale*jioic  Tabnlate 

Coials,  p. 316,  pi.  xiii,  4-Ab  (not  pL  x.i\%  1 ). 

1881.  Monticulipora   (Diplotrypa)    Whiteavtsdi.     Nicholson,  Oicnua  ^fontirnH* 

pom,p.l60,%.3L 

1888.  Montienliiwm  whit«aveeii.     Jam*!**  and  Jamee,  Jotir.  Cincinnati  Sfxv  Nat. 

Hiet.,X,p.  leo. 
1893.    Meaotrypa  whiteavesii.     Ulrich,  G«*L  Minnesota,  III,  fig,  15g^  h. 
1S&4.    Monticulipora  whiteaveaii.     J.  F.  Jatnes,  Jour,  Cincinnati  Hoc.  Nat.  IIiHt, 

XVI,  p.  187, 
Trenton;  Peterboro',  Ontario, 

[TOOLEMA  Ulrich.     Genotype;  Mitxjcleina  c^inctosuni  Ulrich* 

1882,  Mitoclenia.     Ulrich,  Jour.  Cincinnati  8oc.  Nat  Hint.,  V,  p.  150. 
1890.    Mitoclema.     Ulrich,  tieoL  8urv.  Illinois,  VITI,  pp.  330,  mL 

1 893 .   Mitoclema,     U In ch , G eol . M in iieMu ta ,  JJ I , p.  1 22. 

1897.   Mitoclenm.     Simpson,  Fouri^eenth  Ajui.  Rep.  Slate  (jeologiet  New  York  for 
the  yearl8HP^5&8. 

Itoclema  cinctosnm  Ulrich. 

1882.    Mitoclenia  einc^tosum,     Ulrich,  Jour.  Cincinnati  Hoc.  Nat^  Hi^t,,  V,  x»,  159, 
pL  vi,  7,  7fj. 

1889.  Ena]lo[x>ra  cinctosa.     Miller,  North  American  (rool.  Pal.,  ]>.  3DL 

1890.  Mitociema  cinctoeum.     Ulrich,  Geol.  Bur.  Illinois,  VI 11,  pi.  liii,  8-8/1, 
1897*   ^litoclema  ciiictosum.     Simpson,  Fonrti^enlh  Ann.  R**p.  8tate  (ir^ilogitft 

New  York  for  the  year  1894,  figs.  205,  206  ( p.  599). 
Trenton  (Stones River);  High  Bridge,  Kentucky j  Murfreesboro,TennesBt*e- 

Itoclema  T  mnn'  nlmn  Ulrieh, 
1890.   Mit«clema?  mundulum.     Ulridi,  Jour.  Ci  nci  imati  Soc  Nat .  H  ist. ,  X I  Lp. 

177,  i^g.  4a-C,  Digitized  by  GOOQIC 

1893,    Mitociema  ?  inundulum.     Ulrich,  G«ol.  Minne«trta,  III,  p.  123,  pi,  ii,  4-&  ^ 

Trenton :  C/annon  Falls,  Minnesota. 


MONOTETPA  Nicholson.      Genotype:  Chsetetes  undulatus 
1879.   Monotrypa.     NicholBon,  Paleozoic  Tabulate  Corals,  p.  293. 

1881.  Monotrypa.     Nicholson,  Genus  Monticulipora,  pp.  102, 168. 

1882.  Monotrypa.    Ulrich,  Jour.  Cincinnati  See.  Nat.  Hist,  V,  p.  1^ 

1883.  Monotrypa.     Foord,  Contr.  Micro-Pal.  Cambro-SiL,  p.  14. 

1886.  Monotrypa.     Waagen  and  Wentzel,  Pal.  Indica,  Ser.  XIII,8 

1887.  Monotrypa.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  xiii. 

1889.  Monotrypa.    Miller,  North  American  Geol.  Pal.,  p.  196. 

1890.  Monotrypa.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  379. 
1893.   Monotrypa.     Ulrich,  Geol.  Minnesota,  III,  p.  303. 

1896.  Monotrypa  (in  part).     ZittePs  Textb.  Pal.  (Engl.  ed. ),  p.  104 

1897.  Monotrypa.     Ulrich,  ZittePs  Textb. Pal.  (Engl. ed.),  p.  275. 
1897.   Monotrypa.     Simpson,  Fourteenth  Ann.  Rep.  State  Geolog 

for  the  year  1894,  p.  581. 
1899.   Monotrypa,     Grabau,  Bull.  Buffalo  Soc.  Nat.  Sci.,  VI,  p.  136. 
1887.   Ptychonema.     Hall  and  Simpson,  Pal.  New  York,  VI,  pp.  xi^ 
1889.   Ptychonema.     Miller,  North  American  Geol.  P&l. ,  p.  201. 
1897.   Ptychonema.     Simpson,  Fourteenth  Ann.  Rep.  State  Geolog 

for  the  year  1894,  p.  583. 

Monotrypa  ?  amplectens  Grabau. 

1899.   Monotrypa  amplectens.     Grabau,  Bull.  Buffalo  Roc.  Nat.  S<: 
fig.  22. 
Hamilton:  Averys  Creek,  Erie  County,  New  York. 

Monotrypa  collicnlata  (Hall); 

1879.   Chfletetes  coUiculatus.      Hall,  Thirty-second  Ann.  Rep.  Ne^ 

Museum,  p.  148  (reprint,  1880,  p.  10). 
1883.   Cluetetes  colliculatua.     Hall,  Rep.  State  Geologist  New  Yorl 

1882,pl.viii,l-4. 
1887.   Chfletetes  coUiculatus.     Hall  and  Simpson,  Pal.  New  York, 

viii,  1-4. 
1893.   Monotrypa  colliculata.     Ulrich,  Geol.  Minnesota,  III,  p.  304. 
Lower  Helderberg:  Schoharie,  New  York. 

Monotrypa  (CliflBteteB!)  cnmnlata  Ulrich. 

1893.   Monotrypa  (Chaetetes  ?)  cumulata.     Ulrich,  Geol.  Minnesot 
pi.  xxvii,  26, 27. 
Trenton:  Goodhue  County,  Minnesota;  Ottawa,  Canada. 

Monotrypa  ?  filiasa  Ulrich.     See  Amplexopora  filiosa  (D'C 
Monotrypa  fruticosa  Grabau.      See  Chajtetes  fruticosus 

ilton). 
Monotrypa  ?  f urcata  Grabau.     See  Chsetetes  f urcatus  Hall 

Monotrypa  ?  helderbergisB  (Hall). 

1874.   Chaetetes  Helderbergise.     Hall,  Twenty-sixth  Ann.  Rep.  Ne 

Museum,  p.  110. 
1883.   Chfctetes  Helderbergiae.     Hall,  Rep.  State  Geologist  New 

year  1882,  pi.  ix  16,17. 
1887.   Ptychonema  Helderbergiae.     Hall  and  Simpson,  Pal.  New 

.     15,  pi.  ix,  16,  17. 
1879.    Favosites  inexpectans.     Hall,  Thirty-second  Ann.  Rep.  Ne 
Museum,  p.  146  (reprint,  1880,  p.  8). 
Lower  Helderberg:  Clarksville  and  Schoharie,  New  York. 
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onotrj^pa  incerta.     Ami,     Not  recognixablo, 

1892.  Moiiotr>'pii  int^rta.     Anii,  Cana<liaii  RtHvinl  of  S<4«nit\  V,  jl  101, 
TrenUm:  Quebec  City,  Quebec. 

motrypa  intabulata  ITlrich, 

1895.  MoDotrypa  intabulata,     ITlrich,  ffer^L  Miuiic^ota,  III,  p.  t^\  f\^.  2ft. 
Trenton:  (irKKlhue  luiil  Fillmore  ctiuutiefl,  Minnesota. 

oiiotryjm  IrrL^gnlaris  Ulrieh.     See  Leptotrypa  ?  irregulariH  (Ulrlch)< 

motrypa  magna  Ulrich. 

1893.  Monotryfjia  magna.     Ulrich,  Geol.  Minnesota^  Hi,  pi.  304,  p.  xxvii,  28^  29. 
Trenton  (Stones  River):  Bixon,  lllinoia;  Mineml  Point  and  Beloit^  Wis- 
consin. 

inotrTpa  monticolata  (Hall), 
187fi,    Cliajtetes  m<iutJCulatuB,     Hall,  Tlurty-sit^'ovKl  Aim,  Hi^p,  N*^w  York  State 

Mufleum,  p.  148  (reprint,  1H80,  p.  10). 
lftS2.   Moni>trypa  montieulata.     TJlrich,  Jour.  Cincinnati  Kh^  Nat.  Hiwt.,  V,  p. 

2156. 
1883,    ClueteteB  raonticuiatUH.     Hali,  Bep,  State  <^jeologiHt  New  York  for  the  year 

1882,  pL  viii,  5-7. 
1887.    Chietetes  monticnlatun.     HalJ  and  Simpeon^  PaL  New   York,  VI,  p.  12^ 

pU  viiij  5-7. 
I4>wer  Helderl>erig;  Schoharie,  New  York, 

HLotrypa  nodosa  ULrich, 

1S82.    Montii-ulipora  ?  Ortoni  (not  t»f  Niahob<>n).     IVbitfield,  i^teoL  Sur.  Wis- 

conRin,  TV,  p.  251,  pU  xi^  7,  8. 
1893.    Monotrjim  nodosa*     Ulrich,  Ct«oL  Minneaota,  III,  p.  306, 

Cincinuati  (Richmond):  Irt>n  Hidgeand  Delatield,  Wipconein;  Savannah, 

IllinoiH, 

Dnotryjja    petasiformia    Dlrich,      See    Amplexopcjni   petasifoiTiiia 

(Nicholson), 

motrypa  1  pioxima  {Hall). 
1879.    FaviH^itee  proximut*.     Hall,  Thirty-fl^'xmd  .Vjm.   Bep,  New  York  State 

Museum,  p.  147  (reprint,  1880,  p.  9). 
1883.    FavotdtciH  proximue*     Hall,  Kep*  State  Geologist  New  York  for  tlie  year 

1882,  pL  vti,  13-15. 
1887.     Favositee  proximns.     Hall  an<r  Sinipenn,  PaU  New  York,  VI^  p,  10^  pi. 
vii,  i;j-15. 
Lower  Helderberg:  Schoharie,  New  York. 

motrypa  rectimuralis  Ulrich. 
1890.   Monotrypa  rectimuralis.     Ulrich,  Greol.  Sur.  Illinois,  VIII,  p.  462,  fig.  3a 
(p.  308),  fig.  4d  (p.  309),  pi.  xxxviii,  1-16. 

1896.  Monotrypa  rectimuralis.     J.  F.  James,  Jour.  Cincinnati  Soc.  Nat  Hist., 

XVIII,  p.  124. 

1897.  Monotrypa  rectimuralis.     Simpson,  Fourteenth  Ann.  Rep.  State  Geolo^rist 

New  York  for  the  year  1894,  figs.  151-153  (p.  581). 
Trenton:  Alexander  County,  Illinois. 

motrypa  sphserica  (Hall). 
1874.   Chsetetes  spherica.     Hall,   Twenty-sixth  Ann.    Rep.    New  York  State 

Museum,  p.  111.  ^  ^ 

1883.   Favosites  sphericus.     Hall,  Rep.  State  Geologist  New  York  l^&ititb^i5\g^OglC 

1882,  pi.  vii,  1-12. 


Monotr3rpa  sphsBiica  (Hall) — Continued. 

1887.   Favosites  sphsericus.     Hall  and  Simpeon,  Pal.  New  York, 

1-12,  pi.  \dii,  8. 
1879.    Favoeites  minimufl.     Hall,   Thirty-second  Ann.    Rep.    Ni 
Museum,  p.  147  (reprint,  1880,  p.  9). 
Lower  Helderberg:  Clarksville,  New  York. 

Monotiypa  ?  spinosula  Hall  and  Simpson.     See  Monoti*}? 
losa  Hall  and  Simpson. 

Monotrypa  ?  ?  spinulosa  Hall  and  Simpson. 

1883.   Si^ecies  undetermined.     Hall,  Rep.  State  GeologiHt  New  Y< 

1882,  pi.  xvi,  25. 
1887.   Monotrypa  ?  spinosula  (in  error  for  spinuloea).     Hall  an< 
New  York,  VI,  p.  67,  pi.  xvi,  26. 
Ix)wer  Helderberg:  Schoharie,  New  York. 

Monotrypa  subglobosa  Ulrich.     See  Monotrypa  turbinatj 

Monotrypa  tabulata  (Hall). 

1876.   Chaetetes  tabulatus.     Hall,  Illus.  Devonian  Foss.,  pi.  xxx^ 
1879.    C'htfitetea  tabulatus.     Hall,  Thirty-second  Ann.   Rep.    N( 

Museum,  p.  149  (reprint,  1880,  p.  11). 
188:^.   ('hsetetea  ?  tabulatus.     Hall,  Rep.  State  Geologist  New  Yo 

1882,  pi.  ix,  12-15. 
1887.  Chjietetea  (Ptychonema)   tabulatus.     Hall  and  Simpson,  I 

VI,  p.  14,  pi.  ix,  12-15. 
1889.    Ptychonema  tabulatum.     Miller,  North  American  Geol.  P 
1893.    Monotrypa  tabulata.     Ulrich,  Geol.  Minnesota,  III,  p.  304 
1897.    Ptychonema  tabulatum.     Simpson,  Fourteenth  Ann.  Rep. 

New  York  for  the  year  1894,  pi.  xvii,  9. 
I^)wer  Helderberg:  Schoharie,  New  York. 

Monotrypa  turbinata  (James). 

1878.  Chaetetes  turbinatum.     James,  Paleontologist,  No.  2,  p.  11 
1S88.    Monticulipora  turbinata.     James  and  James,  Jour.  Cinci 

Hist.,  X,  p.  161,  pi.  ii,  la-c. 
1893.    Monticulipora  turbinata.     J.  F.  James,  Jour.  Cincinnati  i 
XV,  p.  158. 

1879.  C'hsetetes  subglobosa.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  1 

pi.  xii,  11-116. 
1882.   Monotrypa  subglobosa.    Ulrich,  Jour.  Cincinnati  Soc.  Nat. 
Cincinnati  (Utica):  Cincinnati,  Ohio,  and  vicinity. 

Monotr3rpa  undulata  (Nicholson). 

1875.    Cha?tetea  undulatus.     Nicholson,  Geol.  Mag.,  new  ser.,  II, 
1875.   Chaetetes  undulatus.     Nicholson,  Pal.  Province  Ontario,  pp 
1879.    Monticulipora    (Monotrypa)   undulata.     Nicholson,    Pale 
Corals,  p.  321,  pi.  xiv,  3-36,  4,  4a. 

1881.  Monticulipora  (Monotrypa)  undulata.     Nicholson,  Genup 

p.  170,  fig.  32  (not  fig.  33==M.  undulata-hemispherica 

1 882.  Monotrypa  undulata.     Ulrich,  Jour.  Cincinnati  Soc.  Nat. 
18S8.    Monticulipora  undulata.     James  and  James,  Jour.  Cinci 

Hist.,  X,  p.  161. 
1893.  Monticulipora  undulata.     J.  F.  James,  Jour.  Cincinnati  I 
XV,  ji.  157. 
Trenton:  Belleville  and  Peterl)oro,  Ontario. 
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otrypa  imdiilata-liemiBpherlea  (J,  F.  Jauit^^). 

881.  Monticulipora  (Moiiolrypa)  undiilata  (in  part).     Xifholson,  GenuH  Mou- 

tioiiliporaj  p.  170,  fig.  *i;^,  A-C. 
893*   Monticulipora  imdulata  vftr.  hem  iBfyhericii.     J,  F,  JfliueH,  J  nun  Cincinnati 
^Of.  Nat.  Hist.,  XV,  p-  1-57,  tig,  lDa-<^. 
C'miinnati  (Richmond?);  Tomnto  and  Wt^Htim,  Utuarici. 

rOTEYPELLA  Uhich.     Genotype:  Monotrypelk  ft^qualis  Ulrith, 
882h    Monotrypella,     T'lricbj  Jour,  Cincinnati  Sot\  Nat.  Hi(?L.,  V,  p*  153* 
883»   Mouotrypella-     Foorii,  Oontr.  Miero-Pal.  C^aml>ro-^iLj  p-  15. 
8H7.    Monotrypella.     Focrete,  B«1U  M.  l^K  Deniwn  Univ.,  II,  p.  171, 
RH7.    Monc>lTypc^lla.     Hall  and  Simpftoii,  Pal.  New  York,  VI ^  p,  xiit. 
8S9.    Mono  try  pel  la.     Miller,  North  Aniericur;  (re<d-  l*al,j  p.  IM. 
K9().    Monom-pelk.     Ulrieh,  (leoh  Sur.  Il^inoin,  VIII,  ]>p.  377,  4.^1. 
M%.   MonotTypelk.     Ulrich,  55ittd'H  T^'xtlh  Pal.  (Engl  wl.),  P-  ^'78, 
897 .    M  on  ot  n*  j  >el  la.     8i  m  i>tK:m ,  Fourteent  h  Ann*  Rep.  State  GeologiHt  New  York, 
fortho  yt^rl894,  p.  581. 

Dtrypella  1  abmpta  (Hall)> 

879.    Cha*tat*'3  abrupt ub.     Hall,    Thirty-eeconrt  Ann,    tt^p*  Npw   York    State 

Museum,  p.  148  (reprint,  1880,  p.  10). 
883*    (!>hfetetei3  aJjruptup*     Hall,  Hep,  State  Geologist  Ni*w  York,  for  Uie  year 

1882,  pL  ix,  9-lL 
887.   Chtetetei  ( Monotryfiella)  abruptu**     Hall  and  Sinipeon,  Pah  New  Y*>rk, 

VI,  p,  13,  pi.  ix,  9-11. 
Lower  Helderberg:  Schobane,  Kt^w  York. 

strypella  fiequalis  Ulrich, 

882.  ^MonotryptOla  ;i['qualiH.     riHch,  Jour,  Cinrjnimti  S<h'*  Nat.  Hiat.,  V,  p.  247, 

pi  xi,  3^^ 
8tK).    Monotry|M*na  i^ualis.     Ulrirh,  Geol.  Rur.  Illinoiti,  VIII,  fig,  3f/  (p.  ;WH), 

%.  4a  (p.  309). 
8M*   Monti  cut  ijwra  fequaUp,     J.  F.  Jarnef,  Jour.   Cinnnnati  SfK^   Nat.   HiHt.,  ' 

XVI,  p.  201. 
897,   Monotrypella  icqualief.     Hini[Hi<.m,  Fourtt^nth   Ann.  Rep*  St^te  GeokigiHt 

New  York  fnr  the  year  1894,  figs.  1.^  l-],Tli  (p.  582), 
Cincinnati  (I'tira):  Covingtcm,  Kentucky. 

otrypcilla  apprewsa  Ulrich.     See  Eridotrypa  appressa  (IJIricli), 

)trypella  1  arbnscula  (Hall). 

879.   Chaetetes  fruticosus.     Hall,  Thirty-second   Ann.   Rep.  New  York  State 
Museum,  p.  148  (reprint,  1880,  p.  10). 

883.  Chsetetes  fruticosus.     Hall,  Rep.  State  Geologist  New  York,  for  the  year 

1882,  pi.  ix,  1-8. 
887.    ChsBtetes  (Monotrypella)  arbusculus.     Hall  and  Simpson,  Pal.  New  York, 
VI,  p.  12,  pi.  ix,  1-3  (?  4,  5),  6-8. 
Lower  Helderberg:  Schoharie,  New  York. 

otrypella  briarea  Ulrich.     See  Eridotrypa  briareus  (Nicholson), 
otrypella  confluens  Foerste.     See  Homotrypa  confluens  (Foerste). 

>tr7pella  ?  consimilis  (Hall). 

876.   Chsetetes  ?  consimilis.     Hall,  Twenty-eighth  Ann.  Rep.  New  Y'ork  State 

Mus.  (documentary  edition),  pi.  ix,  7-14. 
879.   Chsetetes  consimilis.     Hall,  Twenty-eighth  Ann.  Rep.  New  York  State-^  I 

Museum  (Museum  edition),  p.  110,  pi.  ix,  7-14.  Digitized  by  vjOOg IC 
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Monotrypella  ?  consimiliB  (Hall) — Continued. 

1882.   Chsetetee  consimilis.     Hall,  Eleventh  Ann.  Rep.  Indiana  Gi 
p.  230,  pi.  viii,  7-14. 

1882.  Monotrypella  consimilifl.    Ulrich,  Jour.  Cincinnati  Sdc.  Nat  1 
Niagara:  Waldron,  Indiana. 

Monotrypella  crassimnraliB  Ulrich. 

1890.   Monotrypella  craseimuralis.     Ulrich,  Geol.  Sur.   Illinois, 

pi.  xxxviii,  2-2/ 
1894.   Monticuliporacrassimuralis.     J.  F.  James,  Jour.  Cincinnati  i 
XVI,  p.  208. 
Cincinnati  (Richmond):  Wilmington,  Illinois. 

Monotrypella  ?  densa  (Hall). 

1874.   Trematopora  densa.     Hall,   Twenty-sixth   Ann.    Rep.    Ne 

Museum,  p.  105. 
1879.   Trematopora  (Chsetetee)  densa.     Hall,   Thuty-second  An 

York  State  Museum,  p.  150  (reprint,  1880,  p.  1'2). 

1883.  Trematopora  (Cheetetes)  densa.     Hall,  Rep.  Stat©  Geologi 

for  the  year  1882,  pi.  x,  11-13. 

1887.  Chsetetes  (Monotrypella)  densus.     Hall  and  Simpson,  Pal.  J 

p.  14,  pi.  X,  11-13. 
Lower  Helderberg:  Catskill  Creek  and  Schoharie,  New  Yoi 
Obs.    This  species  may  belong  to  the  genus  Eridotrypa. 

Monotrypella    multitabulata    Ulrich.     See    Callopora    n: 
(Ulrich). 

Monotrypella  qnadrata  (Rominger). 

1866.   Chsetetes  quadratus.     Rominger,  Proc.  Acad.  Nat.  Std.  Phila< 

1881.  Monticulipora  (Monotrypa)  quadrata.     Nicholson,  Genus  ! 

p.  179,  fig.  36. 

1882.  Monotrypella  quadrata.    Ulrich,  Jour.  Cincinnati  Soc  Nat  I 

1888.  Monticulipora  quadrata.     James  and  James,  Jour.  Cincin 

Hist.,  X,  p.  176. 

1889.  Monotrypella  quadrata.     Ulrich,  Contr.  Micro-Pal.  Cambn 

p.  36. 

1894.  Monticulipora  quadrata.     J.  F.  James,  Jour.  Cincinnati  S< 

XVI,  p.  198. 

1895.  Monotrypella  quadrata.     Whiteaves,  Pal.  Foes.,  Ill,  p.  116 

1874.  Chsetetes  rhombicus.     Nicholson,  Quar.  Jour.  Geol.  Soc  L 

p.  507,  pi.  xxix,  11-116. 

1875.  Chsetetes  rhombicus.     Nicholson,  Pal.  Ohio,  II,  p.  201,  pi. 

1876.  Chaetetes  rhombicus.     Nicholson,  Ann.  Mag.  Nat  Hist,  i 

p.  86,  pi.  V,  1-16. 
1878.   Monticulipora  rectangularis.     Whitfield,  Ann.  Rep.  Geol.  i 

for  the  year  1877,  p.  70. 
1882.   Monticulipora  rectangularis.     Whitfield,  Geol.  Sur.  Wiscom 

pi.  xi,  11,12. 
1878.    Monticulipora  multituberculata.     Whitfield,  Ann.  Rep.  Geo 

sin  for  the  year  1877,  p.  71. 
1882.   Monticulipora  multituberculata.     Whitfield,   Geol.    Sur.  \ 

p.  250,  pi.  xi,  9,  10. 
Cincinnati  (Richmond):  A  common  and  characteristic  sped 

mond  group  in  Ohio,  Indiana,  Illinois,  Wisconsin,  and  W 

Monotrypella  simplex  Ulrich.     See  Eridotrypa  appressa  ( 
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LOtryp^Ua  flubquadrata  Ulrii^h- 

1882.    Monotrj'pella  (siitHiuajdrata,     UIfh^Ii,  Jour.  Oin4;inD3iti  Bf>c»  N»t-.  Hist^  V, 

p,  249,  pi.  xi,  4-4&. 
18^,   Monti eulij)ora  qimdraUi.  var.  subquailratit.     J.  F.  Jamet^j  Jour.  Cindiiimti 

8o4!.  Nat.  HiM.,  XVI,  p.  199. 
Cincinnati   (Eichmond):    Osgoodj    Indiana;  Blan<^ht>at<?^,    llanover,  imd 

Oreponiftj  Ohio* 

no  try  pel  la  Ti'e  n  ton  en^j  is  Fooixi,     See  Eridot  ry  pa  trcn  tonon^is  (Nich- 
bon). 

lotrypella  1  ujijiga    Whiteaves. 

1H91.    Monotrypella  lltijiga.  Whit4»ave*H  Contr.  Cknadian  Pal.,  T,  p.  214,  pi.  xxx, 
1-ld. 

Devonians  Peace  River,  Vurmilion  Falls,  Canada. 

Olte.  Thjs  species  is  probably  an  Eridotrypa. 

ffTICTJXIPOEA  D'Orbigoy.     Geaotype;  Montkulrpani inainmulata 
>'Orbigny. 

D'Orbigny,  Prodr.  de  Pal.,  I,  jj.  25. 

Milne- Bdwarda,  Hist,  Nat,  de^  Gorall,IIL,  p,  272, 

Eit^hwald,  Letluea  Roasioa,  I,  p.  4ft2. 

D«5  Koninck,  Nouv.  Rech.  Anim*  ¥<im.  Terr.  Carb.  Bel- 


1850. 
1860. 
1860. 
1872. 


187a 
1881. 
1882. 
1883. 
1886. 
1888. 


18B9. 
1890. 
1893. 
1893. 
1896. 
1R96. 
1897. 


Monticiilipora* 
M  on  tic  III  J  pom. 
MoDtimilipora, 
Montlcnlipora, 

gique^  p.  141. 
Monticulipotu. 
Monti  culipora. 
Monticulapora. 
Monticulipora. 
MonticaIif>ora, 
Monticulipora. 

p.  158. 
Monticuliiwra, 
Monticulipora. 
Monticulipora. 
MonticuHpom, 
Monti  cuiiixjra. 
^lonti  culipora. 
MonticuliporH. 


Nicholson,  Paleozoic  Tabulate  (■oteIb,  p.  269, 

Nicholson^  Getitia  MonticidliMJtu,  \k  99. 

Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Ilij^t.,  Y^  pp.  153,  232. 

Foonlj  Contr.  Micro^Pal.  Canibro-8iL,  p.  7. 

Waagen  an<l  Wentzel,  PaL  Imlica^  Ser.  XllI,  p.  874. 

James  itrnl  James,  Jour.  CinciTuuiti  Soj;.  Nat.  Hist.,  X, 


1881, 


I  »i 


Miller,  Nf>rth  Arnerifsin  Gt'ol.  PaL,  jl  197. 

Uirich,  Geol,  Hut.  lllinoiP,  VllI,  pp.  370,  407. 

Ulrich,  GetiL  Minnesota,  111,  p.  217.  ■ 

J.  F.  Jamtw,  Joiu.  Cincinnati  Hfx\  Nat,  Hiet,,  XV,  p.  155.  | 

Zittere  Texth.  PaL  (Engl,  c^.],  p.  103. 

Ulrich,  Zittd'BTextb.  Pal.  (EngL  ed,),  p.  272. 

Bimpaon,  Fourteenth  Ann.  Kep.  State  Geolfigist  New 
York  for  the  yt^r  1894,  p.  577. 
Peronopora  (in  part).  Nicholson,  Genus  Mont iciili pom,  p.  215. 
Obe.  By  mowt  writem  the  genus  MonticulitKira  ba.*i  Iji^^ii  given  a  x^ry  wide 
atx'eptation,  'We  have  employ e<i  the  temi  in  its  restricted  ^nm:  aa 
dedned  l>y  Mr.  Ulrich  in  hie  latent  workif,  but  most  of  the  ab.ive  cita- 
tions refer  to  Montictilipom  in  a  tuueh  wider  ^.n»e* 

nticuliponi  tequalk  J.  F,  Janies.     See  Monotrypella  iv.qualis  Ulrich. 

Qticulipora  affiniy  J.  F.  James.     See  HetcBotrypa  affiiiis  (Ulrich). 

Qticulipora  (Fistulipora)  alternata  James  and  James.     See  Coelo- 

iema  alternatum  (James). 

nticulipora  andrewsii  James  and  James.     See  Callopora  andrewsi 

Nicholson). 

nticulipora   (Heterotrypa)   Andrewsii  Nicholson.      See   Callopora 

adrewsi  (Nicholson).  GoOqIc 

nticulipora  (Constellaria)  antheloidea  James  and  James.     See  Stelli- 

ora  antheloidea  Hall. 


Ji 


Monticiilipora    approximatus    Hall.      See    Callopora    c 
Edwards  and  Haime). 

Monticulipora  arborea  Ulrich. 

1893.    Monticulipora  arborea.     Ulrich,  Geol.  Minnesota,  III,  p. 

•    13,  14. 
1896.    Monticulipora  arborea.     Ulrich,  ZittePs  Textb.  Pal.  (Enj 
(p.  272). 
Trenton:  Cannon  Falls  and  St.  Paul,  Minnesota;  Decoral 
and  Frankfort,  Kentucky. 
Monticulipora  arcolata  J.  F.  James.     See  Aspidopora  ar< 
Monticulipora  aspera  J.  F.  James.     See  Spatiopora  aspe 
Monticulipora  (Dekayia)   aspera    James    and  James. 

aspera  Milne-Edwards  and  Haime. 
Monticulipora  asperula  J.  F.  James.     See  Petigopora  asp 
Monticulipora  (Heterotrypa)  Barrandi  Nicholson.     See  I 
barrandei  (Nicholson). 

Monticulipora  billings!  Foord. 

1883.    Monticulipora  Billingsi.     Foord,  Contr.  Micro-Pal.  Cainl 
i,  2-2c. 
Trenton :  Near  Ottawa  City,  Canada. 
Monticulipora  briaroa  James  and  James.     See  Eridotr 

(Nicholson). 
Monticulipora  (Monotiypa)  briareus  Nicholson.     See  Er 

areus  (Nicholson). 
Monticulipora  calceola   Miller  and   Dyer.     See  I^ptoti 

(Miller  and  Dyer). 
Monticulipora  (Monotrypa)  calceola  Nicholson.     See  he 

ccola  (Miller  and  Dyer). 
Monticulipora  calycula  James  and  James.     See  Aspidoj 

(James). 
Monticulipora    (Diplotrypa)    calycula     NicIioLson.     See 

calycula  (James). 

Monticulipora?  cannonensis  Ulrich. 

1893.    Monticulipora  ?  cannonensis.     Ulrich,  Geol.  Minnesota,  1 
XX,  10-12. 
Trenton  (Black  River  and  Trenton) :  Cannon  Falls,  Minn< 

Monticulipora  cincinnatiensis  (James). 

1875.    CluetetcH  cincinnatiensifl.     James,  Catal.  Sil.  Fobs.  Cincinr 
1881.    Monticulipora  (Peronopora)  Cincinnatieneis.     Nicholson, 
culipora,  p.  226,  pi.  ii,  6-6c. 
Monticulipora  cincinnatiensis.     Ulrich,  Jour.  Cincinnati 

V,  p.  239. 
Mouticulijx)ra  cincinnatiensis.     James  and  James,  Jour. 

Nat.  Hist.,  X,p.  170. 
Monticulipora  cincinnatiensis.     J.  F.  James,  Jour.  Cine 

Hist.,  XVI,  p.  188. 
Cincinnati  (Lorraine) :  Cincinnati,  Ohio,  and  vicinity. 
Monticulipora  (Peronopora)   Cincinnatiensis   Nicholson, 
culipora  cincinnatiensis  (James). 


1882. 


1888. 


1894. 
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:>ntit'niipora  circularis  Janie.s,     See  Calloporella  ciixuilaris  (James). 

:)nti<*ulipura  {HGterotrypa)  eircuiarirt  James.     See  Calloporella  tiv- 

L'ulariij  (James). 

>nticulip<)ra  t*lavacoidea  Jame^  and  Jame^,     See  Leptotrypa  rlava- 

:toidea  (James). 

^ntic'ulipora  (Monotrypi)  clavaeoidea  Nicholson,     See  Leptotrypa 

L'lavaooidea  (James). 

mticulipora  tt  cleavelandi  Jame^. 

1S82.    Monticulip<ira  (I[et*;rotrypii  ?)  ol^avelandL     Jsirne«j  P&leontologiHt,  No.  6, 

p.  49,  pi.  i,  7, 
1B88.    Monticulipora  cicMvel&iiUi-     Jamaa  and  jRuneef  Jour.  Cinciunati  8f>c.  N&L 

Hist,  XI,  p,  15,  pi.  i,  4. 
1895.    Mon  ti  cull  pom  cJeavelandi.     J.  F".  .Jainee,  Jour.  Cincinnati  Soc.  Nat  Hiat, 

XVIII,  p.  m. 

Cincinnati  (Richmond) :  Lynchburg,  Ohio, 

01)6.  This  species  may  belong  to  the  genus  HomotrypEr  but  the  descrip- 
tion given  is  not  full  enoug^h  to  detenu ine  the  geuus  with  any  degree  of 
rertainty. 

jiiticullpora  r^  clintonens is  James. 

1882.    Monti(;ul]poTu  (Heterotrypa)  dintoneufiiit.     James,  Bialeontologist,  No.  6^ 

p.  45,  pi.  i,  9. 
1S8H.    Montieulipora  cUutQuensis.     Janie;fl  and  Jamee,  Jour.  (Cincinnati  BrK.%  Nat 

Hist.,  XI,  p.  20,  pL  i,  1,  U. 
1895.    Monticullpora  clintonensin.     J.  F.  James,  Jour.  Cincinnati  Boc.  Nat.  Hist, 
XVIII,  p.  73. 
Cincinnati  (Richmond) :  Clin  ion  County,  Ohiu. 

Obe.  Thin .  is  almost  L'ertainly  a  synonym  for  Heten:itryi»a  mibramoea 
(Ulrich). 

r>iitieiiHpoiii  communis  Jumc^s  and  James.     See  Callopora  onE^alH- 

L*<)m munis  (James^*). 

f>nticulipora  compre^sa  J.  F.  James.     See  Peronopora  cu>mpressa 

(Ulrieh). 

:>nticuliponi  eonaimilis  Ulrich.     See  Monticulipora  lie  vis-con  si  mills 

Ulrich. 

3nticulipoi*a  contexta  J.   F.  James.      See  Homotrypella  contexta 

Ulrich. 

onticulipoi-a  crassimuralis  J.  F.  James.     See  Monotrypella  crassi- 

muralis  Ulrich. 

onticulipora  crustulata  James  and  James.     See  Chsetetes  crustulatus 

James. 

onticulipora  cumulata  J.   F.  James.     See  Nicholsonella  cumulata 

Ulrich. 

onticulipora  curvata  J.  F.  James.     See  Homotrypa  curvata  Ulrich. 

onticulipora  dalei  Milne-Edwards  and  Haime.     See  Callopora  dalei 

(Milne-Edwards  and  Haime). 

onticulipoi-a  Dalii  Hall  (not  Milne-Edwards  and  Haime).     See  Calla-         t 

poi-a  ramosa  (D'Orbigny).  digitized  by  CjOOg IC 
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Monticulipora  Dalii  White  (not  Milne-Edwards  and  Haime). 
1875.   MonticuFipora  Dalii.     White,  Wheeler's  Geogr.  Geol.  Explc 
p.  66,  pi.  iv,  5. 
Trenton:  Silver  Canyon,  Pahranagat  Range,  Nevada. 
Obe. — Further  study  of  the  original  type  specimens  is  needed  1 
what  they  are,  but  it  can  be  safely  said  that  they  do  not  b 
they  were  referred. 

Monticulipora  dawsoni  James  and  James.     See  Homotryp 

(Nicholson). 
Monticulipora   (Heterotrypa)  dawsoni   Nicholson.      See   B 

dawsoni  (Nicholson). 
Monticulipora  delicatula  James  and  James.     See  By  thopora 

(Nicholson). 
Monticulipora  discoidea  James  and  James.     See  Amplexo 

coidea  (James). 
Monticulipora  (Monotiypa)  discoidea  Nicholson.     See  Ampi 

discoidea  (James). 
Monticulipora  dubia  J.  F.  James.     See  Diplotrypa?  dubia  1 
Monticulipora  dychei  James.     See  Leptotrypa?  dychei  (Jai 
Monticulipora  (Monotrypa)  dychei  James.     See  Leptotryj 

(James). 
Monticulipora  eccentrica  James  and  James.     See  Aspidop 

trica  (James). 
Monticulipora    (Heterotrypa  ?)   eccentrica  James.      See  A 

eccentrica  (James). 
Monticulipora  elegans  James  and  James.      See  Discotryj 

(Ulrich). 

Monticulipora  falesi  James. 

1884.   Monticulipora  falesi.    James,  Jour.  Cincinnati  Soc.  Nat.  Hist., 

pi.  vii,  2-2d. 
1888.   Monticulipora  falesi.    James  and  James,  Jour.  Cincinnati  Soc 

X,  p.  168. 
1894.   Monticuhpora  falesi.     J.  F.  James,  Jour.  Cincinnati  Soc.  Nat. 
p.  185. 
Trenton:  Danville,  Kentucky. 

Obs. — ^The  characters  relied  upon  for  making  this  a  specieH  ar 
investigation  of  the  types  may  prove  it  a  valid  species. 

Monticulipora  filiasa  D'Orbigny.      See  Amplexopora  filic 

bigny). 
Monticulipoi-a  flabellaris  J.   F.  James.      See  Homotrypa 

Ulrich. 
Monticulipora    frondosa    D'Orbigny.      See     Heterotrypa 

(D'Orbigny). 
Monticulipora  frondosa  James  and  James  (not  D'Orbigny). 

nopora  decipiens  (Rominger). 
Monticulipora  (Peronopora)  frondosa  Nicholson  (not  D'Orbi^ 

Peronopora  decipiens  (Rominger). 
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Qnticulipora  fusiformis  James  and  JaraoH  {not  Whittield).  See  Lio- 
clemella  i^ubfusifonnis  {James). 

ontieulipora  gelasinosa  J.  F*  James.  See  Honiotrj|m  gelasinosa 
Uhich. 

onticmlipora  gracilis  James  and  James.  See  Bythopora  gracilis 
(Nichokoti). 

onticulipora  (Heterotrj^pa)  gracili.s  NichoL^on.  See  Bythojiora  gra- 
cilis {Nicholson). 

ontjculipora  grandis  Ulrich,     See  Prasopora  gt-andis  (Ulrich). 
onticuliponi  (FistiUipora)  granulifera  J.  F.  James.     See  Homotry- 
pella  granulifera  {ITlrich). 

onticulipora  hamiltoneni^e  J.  F.  James.  See  Mooticulipora  ^  win- 
cheUi  Ulrich. 

ontieulipora  hospifailia  James  and  James.  See  Prasopora  ?  hospi- 
tal is  (NichoLson)* 

onticulipfHii  hospital  is  var.  l^vis  Jauies  and  James,  See  Monti cu* 
lipoiu  IsQvi?^  Ulrich, 

ontieulipora  hospitalii^  var.  iieglecta  Jaiiies  and  James.  See  Prajso- 
jK)ra  ?  hospitalia  (Nicholson), 

ontieulipora  iiuperfectum  J,  F,  James.  See  Hemiphragma  imper- 
fecta m  (Ulrich). 

ontieulipora  implicatum  J.  F,  James,  See  Batostonia  implicit um 
(Nicholson). 

ontieulipora  (Heterotrypii)  implicmta  Nicholson,  See  Batostoma 
i  m  pi  i  catum  ( Ni  ch  olson ) . 

ontieulipora  incompta  Ulrich. 

1893.    Moiiticalipora  incompta.     iHrich^  GeoL  Minnesota,  HI,  i>,  219,  pi.  xv,  n-12, 
Tiv-nUm  (Bkck  Rivwr):  MimieapoluH,  Mhin««otji. 
^ontieulipora  inllecta  J.  F.  James.     See  Heterotrypa  inflecta  Ulrich, 
^ontieulipora  irregularis  James  and  James.     See  Ijeptyotrypa  f  irreg- 
ularis (Ulrieh), 

ontieulipora  (Mono  try  pa)  irregularis  Nicholson.  See  Leptotr\'pa  ? 
irregularis  (Ulrich), 

^onticuliiK>ra  Jamei*i  Nicholson.  See  Batostoma  janiesi  (Nicholson), 
on  ti  culipora  {Heterotry  pa)  Jamesi  Nicholson.  See  Batostuuia  jamesl 
(Nicholson). 

ontieulipora  ??  kentuckyeniis  James. 

1S83.   Montictilipora   kt^ntuckensia^     Jani^,  Fkiuontologifltj  Nu.  7,  p.  57,  ]il,  li, 

1888.   Monti  enlipora  kentuekenBis.    Jamea  and  James,  Junn  Ciudnnati  Sno.  Nat. 

Hist.,  X,  p.  180,  pi.  ii,  ^a^d. 
1S94.    Mnnticulipora  kectuckenj^is.     J.  F.  JamfiiH,  Jour.  Cincinnati  Bot%  Nat.  Hist,, 
XVI,  p.  203. 
Cincinnati  (?):  Pam^  Kenluck3^ 

Obe.— The  genuju  to  whic*h  tUii*  apeeiee  beloi^  ciaii  not  b<t  dUstorjou 
from  the  descriptionM  given. 
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Montioulipora  IsBvis  Ulrich. 

1882.   Monticulipora  Isevis.     Ulrich,  Jour.  Cincinnati  Soc  Nat  Hist.,  V,  p.  236, 

pi.  X,  1-16. 
1888.   Monticulipora  hospitalis  var.  bevis.     James  and  James,  Jour.  Cincinnati 

Soc.  Nat.  Hist,  XI,  p.  27. 
1895.   Monticulipora  Isevis.    J.  F.  James,  Jour.  Cincinnati  Soc.  Nat  Hist,  XVII I, 
p.  85. 
Cincinnati  (Richmond):  Oxford, Ohio. 

Monticulipora  IflBvis-consimilis  Ulrich. 

1882.   Monticulipora  consimilis.    Ulrich,  Jour.  Cincixmati  Soc.  Nat.  Hist.,  V, 
p.  238,  pi.  X,  2. 

1894.  Monticulipora  consimilis.     J.  F.  James,  Jour.  Cincinnati  So<^  Nat.  Hist,, 

XVI,  p.  189. 
Cincinnati  (Richmond):  Oxford, Ohio. 

Monticulipora  lamellosa  Ulrich. 

1890.   Monticulipora  lamellosa.    Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  408,  pi.  xxxii, 
4-46. 

1895.  Monticulipora  lamellosa.    J.  F.  James,  Jour.  Cincinnati  Soc.  Nat  Hist, 

XVIII,  p.  83. 
Cincinnati  (Richmond):  Wilmington, Illinois. 
Monticulipora  lens  James  and  James  (not  NebuUpora  lena  McCoy). 

See  Calloporella  circularis  (James). 
Monticulipora  (Dekayia)  maculata  J.  F.  James.     See  Dekayia  macu- 

lata  James. 
Monticulipora    mammillosa    Simpson.     See    Monticulipora    mole^ta 

Nicholson. 
Monticulipora  mammulata  James  and  James  (not  D'Orbiguy).     See 

Heterotrypa  frondosa  (D'Orbigny). 
Monticulipora  (Heterotrypa)  mammulata  Nicholson  (not  D'Orbigny). 

See  Heterotrypa  frondosa  (D'Orbigny). 

Montioulipora  mammulata  D'Orbigny. 

1850.  Monticulipora  mammulata.     D'Orbigny,  Prodr.  de  Pal.,  I,  p.  25. 

1851.  Chffitetes  mammulatuB.     Milne-Edwards  and  Haime,  Pol.  Foas.  Terr.  Pal., 

p.  267,  pi.  xix,  1,  la. 
1854.  Monticulipora  mammulata.     Milne-Edwards  and  Haime,  British  Fosb. 

Corals,  p.  265. 
1860.  Monticulipora  mammulata.     Milne-Edwards,  Hist.  Nat.  des  Corall.,111, 

p.  276. 

1882.  Monticulipora  mammulata.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V, 

p.  234. 

1883.  Monticulipora  mammulata.     Hall,  Twelfth  Ann.  Rep.  Indiana  Geol.  Nat. 

Hist.,  p.  250,  pi.  xi,l. 
Not  Monticulipora  mammulata.    James  and  James,  Jour.  Cincinnati  Soc 

Nat.  Hist.,  XI,  p.  16;  J.  F.  James,  ibid.,  XVIII,  p.  69  ( =Heterotrypa. 

frondosa  (D'Orbigny)). 
Cincinnati  (Lorraine):   Cincinnati,  Ohio,  and  vicinity;  Maury  County, 

Tennessee. 

Monticulipora  mammulata  var.  molesta  Ulrich.     See  Monticulipora 
Miolesta  Nicholson. 
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mticiilipora meeki  James aiidJames,     See  By thopora meeld  ( Jamtsi?), 
) n ticu I i pora  (C h eeteta^)  meek  i  J ames ,    See  By t h o po ni  ni eek i  (J  am es ) ,  I 

mticiilipora  (Fistulipora)  milfordensis  James  and  Jame^.     See  C«r-  ' 

traoporella  granulosa-niilfordensis  (James)* 

nticulipora  molesta  Nicholson. 

Ihi8l.  Montkalipom  (Peronopora)   iriole*ita,     Nifiholi*t^ri,  trtmua  MontuMiliiJijra, 

p.  224,  pi.  yi,  2-2ff- 
1882.  Mod  ticu]  3  pora  niammuLata  var.  tnoleptiu     t^l  rif^h,  Jonr.  CMninmiati  Boc.  Nat, 

Hint.,  V,  p.  236. 
1 889.  M OD tifi  1 1 i pora  man \ m u lata.     Nich olson ^  M an «a I  1  *al . ,  p.  35.5. 
I8ft5.  M out itnili pora niolewta,  J.  F.  Jaines,  Jour.  Cindrmiitj  Stw.  Kat.  Hist*, XVIII, 

p.  38. 
1897.  Monticulipora  manimillcjsa  (in  error).     Bmipson^  Fotirteenth  Ann.  R«p. 

State  tre<jl*j^t  New  York  for  the  year  1894,  p,  577,  pL  3tvti,  1-3. 
Cindnnati   (Lorraine):    Cincinnati,  tJhio,  and  vicinity;    Maury  Clounty, 

Tenne«eee. 

mtictiljpora  (Heteix>trypa)   moniliformis  Nit'holrton.      See  Hetero- 
ry\m  i  monilifonuis  {Nicholson). 

ntlculipora  ?  moEticula  White. 

1876.  MontitruH[>ora    niontkiila.      Whitf^  Phh-.  Aiwl  T^'at,  Sd.  Philaddphi% 
p.  27. 
llamilttm:  Iowa  City  and  Buffalfi^  Iowa. 

jiitieulipora  luultitiiberculata  Whitfield.     See  Monntr\^lla  qua<l- 

■ata  (Roniinger). 

mtieulipoi'a  n^wberryi   Janie8  and  Janien.     Set^  A«pidopoi*a  new- 

>erryi  (Nicholson). 

mticulipom    (Prasopora)  Newberryi  Nicholson.     See  Aspidopom 

lewberryi  (Nicholson). 

inticulipoi'a  newportenisis   Jame^    and  JameB.     See   Atactoporella 

lOwporten.siH  Ulrich. 

mticuUpom  (Fisttilipora)  nichoLsont  Jaine,'-  and  Jimies.     Seo  Chile- 

>orella  nicholsoni  (.Tames). 

►ntlculipora  nodulosa  James  and  Jamess,     St*e  Callopom  nodulosa 

Nicholson), 

►nticulipora    (Heterotrypa)    nodulo«a     Nicholson,      See    Callopora 

lodulosa  {Nicholson). 

►nticulipora  obioensis  James.     See  Pekayella  ulrich  i-robiista  Fooi'd. 

►n  t iculipoiTi  o^ n ealH  James  and  James,    Se e  Call o po ni  onea  1 1  i  (James) . 

►nticulipora  (HeteTOtrypa)  O'NealH  Nicholson  {not  of  James),     See 

>allopora  onealli-sigillarioides  (Nicholson). 

I  n  t  icu  1  i  pora  ( Het  e  r otiT  pa)  o'  n  ealli  'if  var,  conim  u  n  i  s  Jame.s .    See  Cal  - 

opora  onealli-coninmnis  (James), 

ntlculipora  ortonl  James  and  Jame^,     See   Atacto|xirelIa  ortoni 

Nicholson). 

nticulipora  (Peronopora  t)  Ortoni  Nicholson.     Se3  AtatjJjOgo^el^QQQJ^ 

►rtoni  (Nicholson)* 
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Monticulipora  ?  Ortoni  Whitfield  (not  of  Nicholson). 

nodosa  Ulrich. 
Monticulipora  (Fistulipora)  oweni  James  and  James. 

oweni  (James). 
Monticulipora  papillata  Milne-Edwards,  James  and  Jame« 

lipora  papillata  McCoy). 
1860.   Monticulipora  papillata.    Milne-Edwards,  Hist  Nat.  des  Cora 

1888.  Monticulipora  papillata.     James  &  James,  Jour.  Cincinnati  S 

XI,  p.  23. 
1895.   Monticulipora  papillata.     J.  F.  James,  Jour.  Cincinnati  Sc 
XVIII,  p.  81. 
Obs.  The  form  referred  as  above  can  not  be  identified  froa 
tion;  probably  a  variety  of  forms  was  included. 

Monticulipora  parasitica  Ulricb. 

1882.   Monticulipora  parasitica.     Ulrich,  Jour.  Cincinnati  Soc.  Ns 

238,  pi.  X,  3, 3a. 
1895.   Monticulipora  parasitica.     J.  F.  James,  Jour.  Cincinnati  Sc 

XVIII,  p.  81. 
Cincinnati  (Richmond):  Oxford  and  Hanover,  Ohio;  Richno 

Wilmington  and  Savannah,  Illinois. 

Monticulipora  parasitica-plana  Ulrich. 

1889.  Monticulipora  parasitica  var.  plana.      Ulrich,  Contr.  Micro- 

Sil.,  Part  II,  p.  29,  pi.  viii,  3-3(f. 
1895.   Monticulipora  parasitica  var.  plana.     Whiteaves,  Pal.  Foes.,  ] 
Cincinnati  (Richmond):  Stony  Mountain,  Manitoba. 

Monticulipora  (Constellaria)  parva  J.  F.  James.    See  Conste 

(Ulrich). 
Monticulipora  pavonia  Milne-Edwards.      See  Escharopc 

(D'Orbigny). 
Monticulipora   (Monotrypa)   pavonia  Nicholson.       See   I 

pavonia  (D'Orbigny). 
Monticulipora  (Dekayia)  pelliculata  J.  F.  James.     See  Deh 

ulata  Ulrich. 
Monticulipora  petasiformis  James   and  James.      See   Ai 

petasiformis  (Nicholson). 
Monticulipora  (Monotrypa)  petasiformis  Nicholson.     See  Ai 

petasiformis  (Nicholson). 
Monticulipora  petasiformis  var. welchi  James  and  James.    S 

opora  petasiformis-welchi  (James). 
Monticulipora  petechialis  James  and  James.     See  Petigop< 

alis  (Nicholson). 
Monticulipora  (Constellaria)  polystomella  James  and  Jame 

olson).     See  (in  part)  Constellaria  constellata  (Van  Clevt 

(in  part)  Constellaria  polystomella  Nicholson. 
Monticulipora  prolifica  J.  F.  James.     See  Heterotrypa 

prolifica  Ulrich. 
Monticulipora  punctata  Whittield.     Sec  Constellaria  punc 

field). 
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oiiticuUpom  pui^tulo^  J*  F.  James.     See  AmplexDi>ora  pui^tulot^R 

Ulrich. 

r>nticulipora  quadrata  James  and  Jamefl.    See  Monotrypella  quadrata 

(Romiiiger). 

unticuHpora  (Monotrypa)  ffuadrata  Nicholson.     Sc^g  Monotrypella 
quad nit^L  ( Roni  i  n ge r) , 

:7riticnili]>ora  quad  rata  vai\  sulKiuadiuta  J.  F.  Jarne^i.  See  Monotry- 
pella subquadjata  Ulrich, 
jnticulipora  rtiinoKa  D'Orbigny.  See  Callopora  ranioga  (D'Orbigny)- 
jii  ticul  ipora  (Het erotry pa)  i^uiOMa  N ieholnon .  See  Callopora  raniosa 
(D'Orbigny). 

i>TiticuHpoift  iitmo&a  var.  dalei  Jame,s  and  James.     See  Callopora 
dalel  (Milne- Ed warda  and  Haime). 

;>iiticiilipt>ni  (Heterotrypa)  ramosa  var.  dalei  Nicholson.     See  Callo- 
pora dalei  (Milne-Edwards  and  Haime). 

:>ntieiLlipora  ramowa  var.  rugosa  James  and  James.     See  Callopoi"a 
rugosa  (Milne -Edwards  and  Haime). 

untirnlioora  (Heterotrypa)  ramosa  var.  rugosa  Nicholson*     See  Cal- 
lopora rugosa  ( Milne-Ed ward«  and  Haime). 

Jtjticulipoiii  rectangular  is  Whitfield.      See  Monotiypella  quadmta 
(Kominger). 

:>ntitnilipora   nigosa    Milne- Edwards  and    Hainu\      See   Qillopoi-a 
rugo?*a  (Milne-Edwards  and  Haime). 

jntieuli|X)ni  (Fi.^tulipora)  riLstica  J.  F.  James.     See  HomotrypeUa 
ru^ticaUlrif'h, 

:)nticulipora  Helwynii  J,  F.  James  (not  Nicholson).     See  Prasopora 
^imulatrix  Ulrich, 

inticidipcjin  (Pm.4opora)  Selwynii  Nicholson.      See  Pi'ttsoponi  .hcI- 
W3'ni  (Nichol.Hon). 

jnticulipora  (Praaopora)   Selwynii  var.  hospital  is  Nicholson.     See 
Prasopora  I  hospital  is  (Nicholson). 

:>nticolipora  septosa  James  and  James.     See  Amplexoponi  septosa 
(Ulrich). 

3nticulipora  simulatrix  J,   F.  James.     See  Eridotrypa  simulatrix 
(Ulrich). 

>nticn]ipoi'a  singular  is  J.  F.  James.     See  Hctei^otrypa  ningularis 
[Ulrich). 

Dnticulipoi'a   stidhami   J.    F.    James.      See   Leptotrypa    stidhami 
Ulrich. 

jnticulipora  subcylindrica  James.     See  Amplexopoi-a  filiosa  (D'Or- 
bigny). 

jnticulipora  (?  Monotrypa)  subfusifonnis  James.     See  Lioclemella 
mbfusiforrais  (James).  C^ooalp 

jnticulipora  subpulchella  James  and  James.     See  Heterotrypa  ^uB*-       o 
pulchella  (Nicholson). 
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Monticulipora   (Heterotrypa)   subpulchella   Nicholson.     S 

trypa  subpulchella  (Nicholson). 
Monticulipora  (Heterotrypa)  Trentonensis  Nicholson.    See 

trentonensis  (Nicholson). 
Monticulipora  tuberculata  James  and  James.     See  Spatiop 

culata  (Milne- Edwards  and  Haime). 
Monticulipora  (Monotrypa)  tuberculata  Nicholson  (not  Milr 

and  Haime).     See  Spatiopora  corticans  (Nicholson). 
Monticulipora  turbinata  James  and  James.     See  Monotryp 

(James). 
Monticulipora   ulrichi   James  and    James.      See    Dekaye 

(Nicholson). 
Monticulipora    (Heterotrypa)    Ulrichii    Nicholson.      See 

ulrichi  (Nicholson). 
Monticulipora  undulata  Jamas  and  James.     See  Monotryp 

(Nicholson). 
Monticulipora    (Monotrypa)    undulata    Nicholson.     See 

undulata  (Nicholson). 
Monticulipora  undulata  var.  hemispherica  J.  F.  James. 

tiypa  undulata-hemispherica  (J.  F.  James). 
Monticulipora  uniformis   J.  F.  James.     See  Peronopora 

Ulrich. 
Monticulipora   varians   James   and  Jamas.      See   Batostoi 

(James). 
Monticulipoi'a   (Chsetetes)    varians   James.      See   BatostoE 

(James). 
Monticulipora  vaupeli  James  and  James.     See  Nicholsons 

(Ulrich). 
Monticulipora  (Fistulipora)  venusta  James  and  James.     Se( 

venusta  (Ulrich). 
Monticulipoi'a  verrucosa  J.  F.  James.     See  Calloporella 

(Ulrich). 
Monticulipoi*a  (Monotrypa)  welchi  James.     See  Amplexop 

f ormis- welch  i  (James). 

Vonticnlipora  westoni  Foord. 

1883.   Monticulipora  Westoni.   Foord,  Gontributior.s  Micro-Pal.  Can 
pl.i,l-l^ 
Trenton:  Ottawa  City,  Canada. 

Monticulipora  wetherbyi  Ulrich. 

1882    Monticulipora  wetherbyi.     Ulrich,  Jour.  Cincinnati  Soc.  > 

p.  239,  pi.  X,  4-46. 
1886.   Monticulipora  wetherbyi.     Ulrich,  Fourteenth  Ann.  Rep.  G< 

Sur.  Minnesota,  p.  129. 

1888.  Monticulipora  wetherbyi.     James  and  James,  Jour.  Cincini 

Hist.,  XI,  p.  24. 

1889.  Monticulipora  wetherbyi.     Ulrich,  Contr.  Micro-Pal.  Cambr 

p.  30. 

Digitized  by  CjOOQ IC 


•;;^h;^^ 


f 


KLE»iHi>BAfl»LEit.]    CATALOGUE  OF  OEN^IBA  AND  SPECIES,  329 

mticnlipora  wetherbyi  Ul rich —Continued, 
let's,    Monti  ciili  pom  wetherbyL    TJIrich,  Geoi  Minnf^sota,  III,  p.  218^  pL  it, 

7,S. 
1897,    Montirulipom  Wetherbyi,     Whit.eaves,  Pal.  Fohs.,  Ill,  p.  162. 

Trenton  (Stones  River):   High  Bridgt?,  Kentucky;   Minneapolie,  Minne- 
sota; Bt  Andrews,  Manittiba. 

^nticulipora  wetherbyi  vai*.  asperula  Jainen  and  James.     See  Peti- 

^opora  uspRrula  Ulrich. 

3nticulijM>ra  whitenvesii  Janaes  and  Jaraeii^p     See  Me^sotrypa  wbit^ 

?a V  es  i  (Ts^  i  ch  o  Ison) . 

>nticulipt>ru   (Diplotrypa)    WhiteaveHii   Nicholson.      See   (in   part) 

Prasopora   selwyni   (Nicholson),    (in    paii)    Pra^opora   simulatrix- 

DrientnlitJ  Ulrieh,  (in  pirt)  MeHOtrypa  whiteavesi  (Nicholson). 

>nticu!ipora  whitiieidi  Jaoies  and  Jamej:>.     See  Hemiphragma  whit- 

ieldi  (James), 

>nticulipora  (Chsetete^)  whitfieldi  James,     Se«  Hemiphmgnm  whit- 

ieldi  (James), 

inticulipora  wilmingtoneose  J.  F.  James,     See  Liot^lema  l  wilming- 

x>iiense  Ulrich, 

nticnlipoTE  t  winchelli  Ulrich. 
1890.    Monticulipora  winchelli.     Ulrich,  Geol.  Bur.  TlUnoiB,  VIII,  p.  406,  pi.  xJv, 

6,  ftrt, 
1 S95 .    M on ticulipom  hain il toneni»e.     J .  F,  Jam^,  Jour,  Oinciiinati  ScHt,  Nat*  Hist , 

XVm,  p.  87. 
Hamilton:  Near  Alpena,  Michigan. 

nticnlipora  ?T  winchelli  Jame^. 

1 S82 .    Mod  ticuli  pora  ( Heterotry pa )  w j  n  ehel  I  i .    JameSj  PaleontoloiariHt ,  No,  6,  p.  48.  j 

1883.   Monticalipora  winchelli.    Jame*?^  PaU^onttjUjgiat,  No.  7,  pi,  i,  5. 
1895.    Monticulipora  winchelli.     J.  F.  James,  Jour.  Cineinnati  Soc.  Nat*  nLeit., 
XVIII,  p.  87. 
Cincinnati  (Richmond):  Near  Lynch buf^,  Highlaml  County,  Ohio, 
Obe.  Species  probably  valid,  bnt  generic  position  has  not  yet  been  deter- 
mined. 

>Titiculipora  (Heterotrjpa)  winchelli  James.     See  Monticulipom  i% 
i^inchelli  James, 

rEticnlipora  11  wortheni  James. 

1882.   Monticulipora  (Monotryiw)  wortheni.    James,  PaleontologiHt,  No.  6,  p,  60, 

pl^i,2- 
1894,   Monticulipora  wortheni,     J.  F.  JameH,  Jour.  Cindnnati  Soc.  Nat  Histp 

XVI,  p.  207. 
Cincinnati  (Richmond):  Lynchburg,  Highland  County,  Ohio. 
Obe.  The  description  given  is  insuflficient  to  decide  the  generic  position. 

bulipora  McCoy.     Genotype:  Nebulipora  papillata  McCoy. 
1850.   Nebulipora.    McCoy,  Ann.  Mag.  Nat.  Hist. ,  ser.  2,  VI,  p.  282. 
1852.   Nebulipora.    McCoy,  British  Pal.  Foss.,  p.  22. 
1882.   Nebulipora.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  p.  155.  ^^ 

Obfl.  Nothing  haa  been  added  to  McCoy's  original  descriptions.     TheOOQlC 
genus,  apparently  monticuliporoid  in  its  structure,  not  having  been  char-        ^ 
acterized  with  the  precision  necessary  for  modem  purposes,  has  not  been 
used  by  recent  writers. 
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NEMAtAXIS  Hall.     Genotype:  Nemataxis  fibrosus  Hall. 

1886.  Nemataxis.    Hall,  Fifth  Ann.  Rep.  State  Geologist  New  Yorfe 

1886,  explanation  pi.  xxv. 

1887.  Nemataxis.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  xv. 
1889.   Nemataxis.    Miller,  North  American  Geol.  Pal.,  p.  313. 
1897.  Nemataxis.    Simpson,  Fourteenth  Ann.  Rep.  State  GreologL 

for  the  year  1894,  p.  552. 

Hemataxis  fibrosus  Hall. 

1886.  Nemataxis  fibrosus.    Hall,  Fifth  Ann.  Rep.  State  Geologist  K 

the  year  1886,  pi.  xxv,  30-36. 

1887.  Nemataxis  fibrosus.     Hall  and  Simpson,  Pal.  New  York,  VI,  ] 

30-36. 
1897.   Nemataxis  fibrosus.    Simpson,  Fourteenth  Ann.  Rep.  State  G 
York  for  the  year  1894,  pi.  xvi,  15-18. 
Upper  Helderberg:  Ontario,  Canada. 

Nemataxis  ?  simplex  Hall  and  Simpson. 

1887.  Nemataxis  simplex.     Hall  and  Simpson,  Pal.  New  York,  VI,  p 

17-19. 
Hamilton:  Darien  Center,  New  York. 

NEMATOPOBA  Ulrich.     Genotype:  Nematopora  ovalis  Ulr 

1888.  Nematopora.     Ulrich,  American  Geologist,  I,  p.  234. 

1889.  Nematopora.    Miller,  North  American  Geol.  Pal.,  p.  313. 

1890.  Nematopora.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  pp.  401, 644. 
1893.   Nematopora.     Ulrich,  Geol.  Minnesota,  III,  p.  204. 

1896.  Nematopora.    Ulrich,  ZittePs  Textb.  Pal.  (Eng.  ed. ),  p.  281. 

1897.  Nematopora.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologi 

for  the  year  1894,  p.  553. 

Nematopora  altemata  Ulrich. 

1890.   Nematopora  altemata.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  < 
8,  8a. 
Trenton:  Alexander  County,  Illinois. 

Nematopora  oonferta  Ulrich. 

1890.   Nematopora  conferta.     Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist 

fig.  22. 
1893.   Nematopora  conferta.     Ulrich,  Geol.  Minnesota,  III,  p.  206,  pi 
Trenton:  Cannon  Falls,  Minnesota. 

Nematopora  delicatula  Ulrich. 

1890.   Nematopora  delicatula.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  ( 

11-116. 
1893.   Nematopora  delicatula.     Ulrich,  Greol.  Minnesota,  III,  p.  206, 
1897.   Nematopora  delicatula.     Simpson,  Fourteenth  Ann.  Rep.  Stj 
New  York  for  the  year  1894,  figs.  124, 125  (p.  553). 
Trenton:  Alexander  County,  Illinois;  Cannon  Falls,  Minneso 

Nematopora  formosa  (Billings). 

1866.   Ilelopora  formosa.     Billings,  Catal.  Sil.  Foes.  Anticosti,  p.  3^ 
1890.   Nematopora  formosa.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  6 

Anticosti:  Anticosti  Island. 

Obs.    See  also  Helopora  ?  concava  Billings. 

Nematopora  fragilis  Ulrich. 

1890.   Nematopora  fragilis.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  ( 
10-lOc. 
Trenton:  Alexander  County,  Illinois. 
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!m&topora  granoia  lllrioh. 
1890.   Nematopora  granof^.     Ulrirli^  Jour.   Clncdnuatl  Sik-,   Nat.   lltwt.i  XJI,  p. 

196,  fig.  20. 
1893*    Sematopora  granoea.     Ulrirh,  <.Tt?*>l.  Minnii'eota,  111,  p.  2ft6,  pL  iii,  17^2IX 
Trenton:  Cannon  Fallij,  Minnewtitu* 

jtnatopora  lineata  (Billings), 

1866.    Helopom  Uneata.     Billinp^  Catal.  SiL  ¥q&a.  AntiCfj^tif  \i,  M. 
1890.    Neniatopora  )iiieata-    ITlrii^h,  Geol.  Sur.  lUiuois,  VIII,  p.  646,  pL  xxbc,  7-7^. 
AntiooBti:  Anticosti  Island.  . 

iinatoporal  lineopora  (Billings). 
IH66*    Helopora  Hneopora.     Billings,  Catal,  8il.  F<jfis*  An tifosti,  p.  ?i8, 
1890,   Nematopora?  Hneoixjra.     Ulridi,  Get>L  Sur,  lUinoisi  VI 11,  p.  645, 
Anticosti:  Anticosti  Islaad. 

^matopora  macropora  (Hall). 

1SH;^.   Treniatrt|x;ira  ?  (TracliyiM:jra?)  maciriftorfl.     Hall,  Trana.  AlVmny  Instttute, 

X,  p,  60  (abeitra*?t,  1879,  p.  4). 
1882*   Trematopora  ?  ( Trac'h  y  pni  ra  7 )  mttcru  jio  m.    I  lal  1 ,  Eleventh  Ann,  Be  p.  1  i  idi- 

anaGeol.  Nat.  Hist.,  p,  23«i, 
Nia^m;  Waldron,  Iiitliana, 

^matopora  minuta  (Hall). 
1876.   Tnmiatojwm  ?  (Tra**hyp<ira  ?)  mimita.     Hall,  TwcTity-d^htli   Mm.  "Rep, 

Nrw  Yi^rk  Stato  Muwnrn  (dtH^umentary  edition),  pi.  xi,  H. 
1H79,    Trematoptjni  minnta.     llall^  Twenty-eighth  Ann,  Rep,  New  Yr>rk  State 

Miiijeuin  {Mnyeum  ef  11  lion  I,  p.  113^  pi,  xi,  8. 
1 8S2,    Trematopora  xn  i  n\  i  ta,     11  al  I ,  El  eve  nth  Ann,  liep.  I  nd  iana  Crvt  t  \ ,  NaL  Hist . , 

p,  2^4,  pL  %,  8. 
IBftO.    Neuiatofjora  minnta,     Ulrich,  GeoL  Snr,  lllinoia,  VIII»  p-  645, 
Niagara:  Waldron,  Indianii. 

tmatopora  ovalie  Ulrlch. 
1890,    Neinaltjpora  ovalia,     Ulrieli,  Joiir,  Cincinnati  B<m^,  Nat.  IIii?t.,  XII,  p,  197, 

%.  21. 
1893,   Nenialopora  ovalifl,    Ulrich,  Geol,  Minne^ta,  III,  p,  204,  pL  iii.  24,  25, 
1890,    Nematop*jra  quadrata.     Ulrich,  Gch>1.  finr.  IIlimiiBj  VJII,  p.  M4,  pi.  xxix, 

12-12^. 
1897,    NematoiM>ra  <j  nail  rata.     SiraiieJin,  Fourteenth  Ann,   Rep,  State  (JeolrjgiiA 

New  York  for  the  year  1R&4,  fip*.  124,  12,5  (p,  553). 
Trenton;    Caimon  Falln,  Minnewjta;   Montreal,  Canmia;  Trenttm  Falla, 

New  York. 

*niatoponi  quadmta  Ulrit^h.     See  Neuiiit«jK>ni  uvalin  Ulricli. 

tmatopora  raripora  (Fiall), 
1852,   Stiet^:>iM>ra  rarijMiim.     Hall,  l^aU  New  York,  11^  p.  46^  pU  xviii,  ftfi-r. 

1874,  Ptilodictya  ?  rariponi.     Nicholson  and  Hinde^  Canadian  Jonr.,  new  jBer., 

XIV,  p.  142. 

1875.  Ptih>*liet5^H?  raripora.     NidiolBon,  Pal  I'rovint^  OntArio,  p,  4r>,  fi^w,  Ifl, 

4,  4fj, 
Clinton:  Flamborough  Head,  Ontario^ 
Niagarn:  Lf>ckp(>rt,  New"  York, 

matopora  retroria  Ulrtoh, 

1890.    Nemato|it>ra  retrorea.     Ulrltth,  CTf^ol.  Sur,  Illinois,  VIII,  p.  645,  pi.  xidi,^^^^^!^ 

g^gf  -  -  r        Digitized  by  VjXJOyiVl 

Trenton:  Alexander  cuunty,  lllmoi& 


332  AMEBIC  AN   FOSSIL   BRTOZOA.  [boluITS. 

Hematopora  striatopora  (Billings). 

1866.   Helopora  striatopora.     Billings,  Catal.  Sil.  Fobs.  Anticosti,  p.  39. 
1890.   Nematopora  striatopora.     Ulrich,  Geol.  Srr.  IllinoiR,  VIII,  p.  646. 
Antioosti:  Anticosti  Island. 

Hematopora  strigosa  (Billings). 

1866.   Helopora  strigosa.     Billings,  Catal.  Sil.  Foss.  Anticosti,  p.  37. 
1890.   Nematopora  strigosa.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  645. 
Anticosti:  Anticosti  Island. 

HIGHOLSOHELLA  Ulrich.    Genotype:  Nicholsonellaponderosa  Ulrich. 
1890.   Nicholsonella,     Ulrich,  Geol.  Sur.  Illinois,  VIII,  pp.  374,  421. 

1889.  Nicholsonella.     (Ulrich,  in  press),  Miller,  North  Ameri(a.n  Geol.  Pal., 

p.  313. 

1893.   Nicholsonella.  Ulrich,  Geol.  Minnesota,  III,  p.  313. 

1896.  Nicholsonella.  Ulrich,  ZittePs  Textb.  Pal.  (Engl,  ed.),  p.  276. 

1897.  Nicholsonella.  Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1894,  p.  690. 

Hioliolsonella  oumulata  Ulrich. 

1890.  Nicholsonella  cumulata.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  423,  pi. 

xxxiii,  6-6c. 

1895.  Monticulipora  cumulata.    J.  F.  James,  Jour.  Cincinnati  Soc.  Nat.  Hist., 

XVIII,  p.  74. 
1897.   Nicholsonella  cumulata.     Simpson,  Fourteenth  Ann.  Rep.  State  ( ieok)gist 
New  York  for  the  year  1894,  figs.  183-186  (p.  590). 
Cincinnati  (Richmond):  Wilmington,  Illinois. 

Hioliolsonella  laminata  Ulrich. 

1893.   Nicholsonella  laminata.     Ulrich,  Geol.  Minnesota,  III,  p.  315,  pi.  xxi, 
15-19,  21. 
Trenton  (Black  River):  Minneapolis  and  St.  Paul,  Minnesota. 

Hiohoxsonella  ponderosa  Ulrich. 

1890.   Nicholsonella  ponderosa.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  422,  pi. 

xxxiv,  5-5d. 
1893.   Nicholsonella  ponderosa  (? ).     Ulrich,  Geol.  Minnesota,  III,  p.  316,  pi.  xxi, 
13,  14,  20,  22. 
Trenton  (Stones  River) :  Dixon,  Illinois;  Minneapolis,  Minnesota. 

HicholBonella  pulchra  Ulrich. 

1893.   Nicholsonella  pulchra.     Ulrich,  Geol.  Minnesota,  III,  p.  314,  pi.  xxi,  8-12. 

1896.  Nicholsonella  pulchra.     Ulrich,  Zittel's  Textb.,  Pal.  (Eng.  ed.),  fig.  462 

(p.  276). 
Trenton  (Stones  River) :  Murfreesboro,  Tennessee. 

Hicholsonella  vanpeli  (Ulrich). 

1883.   Heterotrypa  vaupeli.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  VI,  p.  85, 

pi.  i,  2-26. 
1888.   Monticulipora  vaupeli.     James  and  James,  Jour.  Cincinnati  Soc.  Nat. 

Hist.,  XI,  p.  19. 
1890.   Nicholsonella  vaupeli.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  421. 
1895.   Monticulipora  vaupeli.    J.  F.  James,  Jour.  Cincinnati  Soc.  Nat.  Hist., 
XVIII,  p.  71. 
Cincinnati  (Lorraine):  Cincinnati,  Ohio,  and  vicinity. 

Nicholsonia  Waagen  and  Wentzel.     See  Escharopora  Hall. 
Nicholsonia  Davis  (not  Waagen  and  Wentzel).     See  Hederella  Hall. 
Nicholsonia  adnata  Davis.     See  Hederella  adnata  ff^vj^^s^^^^jvi^ 
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.  an^tlata  Davis^     Not  a  fossiL 

*hoI»nnia  angulata*     Davis,  Kentucky  Foaei  Comls,  Vwtt  II,  jil.  lx%x,  16, 
mi  J  ton  J  Falls*  of  the  Ohio, 

,  caiiiKlensirt  I>a\ns*     Se*^  Hederclla  cHnatltm-sis  (Nu*hQlfH)n). 
.  pavonica  Waagen  and  Weiitzel.     See  Escbaroj>om  pavo- 

>a  Hall,     See  Bui^kopom  Ulricb* 

)a  alveata  SimpBon*     8ee  Bu^kopora  bi striata  (Hall). 

)ra  D'Orbig^nj*     Not  re<?ogiiized.     (See  GeoL  Sutv  lUinob, 

687). 

iniretepora  D'Orbigny,  Pro*ln  de  Pil,  T,  p,  45. 

>ra  anastomosa  D^Orbigny.     Not  recognizable. 

iniretepora  anastornosa.     D'Orbigny,  Prodr,  dePaL^I,  p.  45. 
:tat«-TJni6,  fmlim  de  TOhio.'^ 

Eichwald*     Genotype:  Orbitulitei>  di^Htinctuy  Eit^hwald. 

bitiilitet?.     Eichwald,  ZckiU  Spec,  I,  p.  170.     (Name  wa^^  pnMK:<'upi^lO 

[>itiilite4i.     Milne- Ed wardsy  Hi?t-  Nat,  des  CoralL,  III,  p.  271. 

bifjora.     Eichwald,  BiilL  de  laBoc.  dea  Natural  de  Moicou,  XXIX,  p.  92. 

Eichwald,  Ijethiea  Roaeica,  I,  p.  484. 

DylK^wsky^  Die   Ch^tetiden  der  Of?tbaIUiw*hen  ♦Silur*Fonii.^ 


l>if»oTa* 
bipora. 
1.57. 


nptira, 
bipfjra. 


Nicholson,  Genua  MonticuUpora,  p,  24. 
Waagen  and  Wentze!,  Pal.  Indioa,  Sen  Xlll,  pp.  874,  S76. 
B.  The  validity  and  syFtematic  ]:»fiisJtion  of  this  genus  are  still  in  tjues- 
jon.  Of  Eifhwald*«  original  sjjeck^,  ua  idetitific«d  hy  Dylxjwski,  the 
>rbi|xjm  difitiiU'ta  m  eloeely  related  to  Chuetetea  disc<iideu«  Xichiil»oii, 
vhich  we  have  doubtfully  referred  to  Amplexopora^  as  it  has  certain 
:hara€!ten<  whteli  may  require  ita  removal  to  the  Hetenjtrypidfc;  the 
>rbipora  panderi  la  verj"  differentj  being  an  unequivocal  Hemiphragma. 

A  HalJ.     Geootype:  Trenmtopora  regiilarin  Hall, 

:hopc*ra.     Hall,  Fifth  Ann.  Rep.  State  Geologist  New  York  for  the  year 

885|  explanation  pi.  xxv. 

[hopora.     Hall  and  Simpson,  Pal.  Xew  York,  YI,pp.  311%%  16, 

rhopora.     Miller,  North  Amerk-an  (leol.  Pal.,  p,  3 IS. 

a.  Slmpaon  appears  to  give  up  Orthopora  by  referrttig  the  g«motype  to 

IhtriulKJtw^ra  (Fourteenth  Ann.  R«p.  State  Geologist  New  York  for  the 

^oar  18&4,  pi.  xix,  10,11);  but  until  the  type  apecies  ia  better  known 

he  genus  had  \)esi  Ije  alloweil  to  stand. 

Lspmalata  (Hall). 

llopora  bispinulata.     Ptall,  TmuB.  Albany  Institute,  X,  p.  182  (abstract, 

881,  p.  ia2), 

illo{>ora  bispinulata.     Hall,  Rep.  State  Geologist  New  York  for  the  year 

883,  p.  14. 

?matoiH>ru   (Orthopora)   bi&pinulata.      HaH  and  Simpeonj   PiL   New 

fork,  VI,  p.  182,  pi.  h%  27-30,  pi.  Ivi,  lfi^I8. 

anthoelema  bisipinu latum.     Miller,  North  Amerimn  Geol.  PaL^  p.  291, 

LhojM>ra  bifipinulata.     Miller,  North  American  Geol.  Pal,,  p.  313. 

.milton:  Moscow ^  Neiv  York. 

aEaliculata  (Hall).  ^'Q'^'^^^  ^y 

.'  in  at  ( fi  H  t  ni  canal  iculata.    Hall,  Th  irty  ^second  Ann .  Rep,  New  York  StsU 
aiit^eum,  p.  161  (reprint,  1880,  p.  13). 
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Orthopora  canaliculata  (Hall) — Continued. 

1883.   Trematopora  ?  canaliculata.     Hall,  Rep.  State  (ieologiflt  Ne 

year  1882,  pi.  xi,  12. 
1887.   Trematopora  (Orthopora)  canaliculata.    Hall  and  Simpson, 
VI,  p.  17,  pi.  xi,  12,  pi.  xxiii,  9. 
Lower  Helderberg:  Clarksville,  New  York. 

Orthopora  carinata  (Hall  and  Simpson). 

1887.   Trematopora  (Orthopora)  carinata.     Hall  and  Simpson,  1 
VI,  p.  179,  pl.lv,2,pl.lvi,3. 

1898.  Trematopora  carinata.     Whiteavee,  Contr.  Canadian  Pal.,  ] 
Hamilton:  West  Williams,  Ontario. 

Orthopora  elongata  (Hall  and  Simpson). 

1887.   Trematopora  (Orthopora)  elongata.    Hall  and  Simpson,  ] 
VI,  p.  183,  pi.  Iv,  11,  pi.  Ivi,  15. 
Hamilton:  Near  Lake  Canandaigua  and  Lake  Owasco,  Nev 
Obs.    Orthopora  transversa  and  Orthopora  interplana  app 
nyms  of  this  species. 

Orthopora  granifera  (Hall  and  Simpson). 

1887.   Trematopora  (Orthopora)  granifera.     Hall  and  Simpson, '. 
VI,  p.  186. 
Hamilton:  Owasco  Lake,  New  York. 

Orthopora  granilinea  (Hall  and  Simpson). 

1887.   Trematopora  (Orthopora)  granilinea.     Hall  and  Simpson,  ] 
VI,  pi.  xxiii,  2. 
Lower  Helderberg:  Clarksville,  New  York. 

Orthopora  hezagona  (Hall  and  Simpson). 

1887.   Trematopora  (Orthopora)  hexagona.     Hall  and  Simpson,  ] 
VI,  p.  178,  pi.  Iv,  8,  pi.  Ivi,  2. 

1899.  Rhombopora  hexagona.     Grabau,  Bull.  Bu&lo  Soc.  Nat. 

fig.  53. 
1897.   Rhombopora  transversa.     Simpson,  Fourteenth  Ann.  Rep. 
New  York  for  the  year  1894,  pi.  xix,  12, 13. 
Hamilton:  Eighteen-Mile  Creek,  shore  of  Lake  Erie,  New 

Orthopora  immersa  (Hall  and  Simpson.) 

1887.   Trematopora  (Orthopora)  immersa.     Hall  and  Simpson, 

VI,  p.  185,  pi.  Ivi,  11. 
1899.   Rhombopora  immersa.     Grabau,  Bull.  Buffalo  Soc.  Nat.  i^ 
fig.  57. 
Hamilton:  Darien  Center  and  West  Hamburg,  New  York. 

Orthopora  interplana  (Hall  and  Simpson). 

1887.   Trematopora  (Orthopora)  interplana.     Hall  and  Simpson, 
VI,  p.  186,  pi.  hi,  12. 
Hamilton:  Near  Lake  Canandaigua,  New  York. 
Obs.     See  remark  on  Orthopora  elongata. 

Orthopora  lineata  (Hall  and  Simpson). 

1887.   Trematopora  (Orthopora)  lineata.     Hall  and  Simpson,  I 

VI,  p.  181,  pi.  Iv,  3-6,  pi.  Ivi,  10. 
1899.    Rhombopora  Imeata.      Grabau,  Bull.  Buffalo  Soc.  Nat.  S< 
fig.  56. 
Hamilton:  Darien  Center  and  West  Hamburg,  New  York. 
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tliopora  nodosa  (Hall  and  Simpson), 
1887*    TrematojX)ra  (Orthopora)  nodosa.     Hnlland  Simjjeon,  Piil*  New  York,  V I^ 
pi.  xxiii,  10. 
TjC^wer  Helderberg;  C%rkHYille,  New  York, 

bhopora  otbipora  (Hall), 

1SS3,    Trematofrtjra  orbiixira.     Hall,  Ttshb.  Albany  IiifitJtute>  X,  p,  181  (abstract, 

IgSl.p.  181). 
1884.   Trematopora  orbipt:?™.     Hall,  Bep»  State  Ueologist  New  York  for  the  year 

18X3,  p.  12. 
1887,   Ti*nmtoiK)ra  (OrthojMHn  ?)  orbijKjra.     Hall  ami  Simpeou,  PiiL  New  Yurk, 

VI,  p.  188,  pi.  Iv,  13,  U,  pK  Ivi,  8, 
Hamilton:  Fall  brook,  near  Lake  Canan^lai^ia,  New  York. 

iihopora  ornata  (Hall  and  Siuipson). 

1887.    TremaLopora[  Ortliopora  )omata,     Holland  fcJimpHon,  Ph  L  Ne  w  Y  o  rk ,  V  I, 
p.  lS4,pl.  Iv,  l,pLlvi,4. 
Hamilton :  Near  Gen^iseo,  New  York, 

;liopora  ovatipora  (Hall). 

1879.   TrematopoJift  ovatipora.     Hall,  Thirty-flewnd  Ami,  Rep,  New  Ytjrk  State 

Museum,  p.  151  (reprint,  1880^  p.  IS). 
1883.    Treraatopora?  ovatipora.     Hall,  Rep.  State  Geologist  New  York  it  it  (he 

year  1882,  pl.xi,  9-11. 
1887.    Trematopora  (Orthopom)  ovatipora.     Hall  ami  Simpson,  PaL  New  Yi>rkj 

VI,  p.  17,  pi.  xi,  9-11,  pi.  xxiii,  5, 
Lower  Helderberg:  Clarkaville,  New  York. 

;hop0r&  parallela  (Hall). 

1879.    Tr(?matop<iTa  parallela.     Hall,   Thirty-Heeond  Ann,  Rt-p.  Ni^w  York  Slate 

Mueeum,  p.  152  (reprint,  1880,  p.  14). 
1883.    Tiematopota?  pamllela-     Hall,  Rep.  State  Gei:ilo|rist  N<.-w  York  f(»r  the 

year  1882,  pL  xi,  13, 14. 
1887,   Tremato]K)ra  (Orthopora)  jiarallela.     HaO  ami  Siaiption,  Pal.  Ny\^'  Vnrk, 

YI,  p.  10,  pi,  xi,  13,  14,  pi.  xxiii,  7,  8. 
Lower  Helderl:>er^:  ClarkB%nlle,  New  York. 

hopora  polygona  (Hall). 

1883.  Trematopora    polygona.     Hall,     Tran^,    Albany    Institute^    X,     p.    180 

<alwtract,  1881,  p.  180). 

1884.  Trematopora  polygomk     Hall,  Rep.  Statue  Geologist  New  York  for  tliM  y^^ar 

1883,  p.  9.        '^ 

1887.  Trematopora  (Orthopom)  i>olygona.     Hall  and  Simpson,  Pal.  Kc?w  V<irk, 

VI,  p.  176. 
1899.   Bhombopora  polygona.     Grabau,  Bull.  Buffalo  Sue.  Nat.  St:i.,  VI,  p.  IfM, 
Hamilton:  West  Hamburg,  New  York. 

hopora  Tegulaiis  (Half). 
1874.   Tremuto2>orft  regulari^.     llall^  Twenty-sixth  Ann.   Rep,   New  York  Stale 

Museum,  p.  lOfi. 
1879.   Trematopora  re^ilariy.     Hall,  Tbirty-Httcoml  Ajin.  Ri^p.  Kt^tt^  York  Slate 

Museum,  p.  151  (reprint,  1880,  p.  13). 

1888.  Trematoiwra  regular  is.     Hall,  Rep.  Stalo  Ueolt^ist  New  York  f<ir  the  year 

1882,  pi.  xi,  1-8,  pi.  xiil,  1-3  (in  jiart). 
1887.    Trematopora  (Orthot><jra)  regularity.     Hall  and  Simpt*on,  Pal.  New  York, 

VI,  p.  16,  pi.  SI,  1-8,  pL  xxiii,  \.  C^r\r\n]^ 

Lower  Helderberg:  Clarksville,  New  York.  Digitized  by  VjUU^IL 
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Orthopora  reguiaris  (Hall) — Continued. 

1883.   Trematopora  regularis.     Hall,  Rep.  State  Geologist  New  Yc 
1882,  pi.  xxiv,  5,  6. 

1886.  Orthopora  regularis.     Hall,  Fifth  Ann.  Rep.  State  Geolof 

for  the  year  1885,  pi.  xxv,  27,  28. 

1887.  Trematopora  (Orthopora)  regularis.     Hall  and  Simpson,  1 

VI,  p.  71,  pi.  xxv,  27,  28,  pi.  xxvi,  5,  6. 
1897.   Rhombopora  r^ularis.     Simpson,  Fourteenth  Aim.  Rep. 

New  York  for  the  year  1894,  pi.  xix,  10,  11. 
Hamilton:  Falls  of  the  Ohio. 
Obs.    The  above  arrangement  has  been  given  because  the 

undoubtedly  distinct.    The  Hamilton  species  should  be 

Rhombopora  lineinodis  Ulrich. 

Orthopora  reticulata  (Hall  and  Simpson). 

1887.  Trematopora  (Orthopora)  reticulata.     Hall  and  Simpson,  1 

VI,  p.  179,  pi.  Iv,  9,  pi.  Ivi,  5. 
1899.    Rhombopora  reticulata.     Grabau,  Bull.  Buffalo  So<!.  Nat.  I 
fig.  54. 
Hamilton:  West  Hamburg,  Erie  County,  New  York. 
Obs.     Probably  the  same  as  Orthopora  subquadrata. 

Orthopora  rhombifera  (Hall). 

1874.  Trematopora  rhombifera.     Hall,  Twenty-sixth  Ann.  Rep.  J 

Museum,  p.  103. 
1879.  Trematopora  rhombifera.     Hall,  Thirty-«eix>nd  Ann.  Rep.  I 

Museum,  p.  152  (reprint,  1880,  p.  14). 
1883.   Trematopora  rhombifera.     Hall,  Rep.  State  Geologist  Ne^ 

year  1882,  pi.  xi,  15-20. 
1887.   Trematopora  (Orthopora)  rhombifera.     Hall  and  Simpson, 

VI,  p.  18,  pi.  xi,  15,  17-20,  pi.  xxiii,  11,  12. 
Lower  Helderbei^g:  Clarksville  and  Schoharie,  New  York. 
1883.   Trematopora  rhombifera.     Hall,  Rep.  State  Geologist  Ne^ 

year  1882,  pi.  xxiv,  3,  4. 

1886.  Orthopora  rhombifera.     Hall,  Fifth  Ann.  Rep.  State  Geolc 

for  the  year  1885,  pi.  xxv,  29. 

1887.  Trematopora  (Orthopora)  rhombifera.     Hall  and  Simpson, 

VI,  p.  71,  pi.  xxv,  29,  pi.  xxvi,  3,  4. 
Hamilton:  Falls  of  the  Ohio. 
Obs.     The  above  arrangement  has  been  given  because  the  tw< 

considered  identical  by  Hall,  are  undoubtedly  distinct 

Orthopora  scutulata  (Hall). 

1883.   Trematopora  scutulata.     Hall,  Trans.  Albany  Institute,  X,  ( 
1881,  p.  6). 
Trematopora  (Orthopora)  scutulata.     Hall,    Rep.   State    ( 

York  for  the  year  1882,  pi.  xxiv,  7,  8. 
Trematopora  (Orthopora)  scutulata.     Hall  and  Simpson,  I 

VI,  p.  70,  pi.  xxvi,  7,  8. 
Upper  Helderberg:  Waterville  and  Onondaga  Valley,  New 

Orthopora  snbqnadrata  (Hall). 

1883.  Trematopora  subquadrata.      Hall,   Trans.    Albany  Institu 

(abstract,  1881,  p.  181). 

1884.  Trematopora  subquadrata.     Hall,  Rep.  State  Geologist  Ne 
year  1883,  p.  11. 


1883. 


1887. 
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Hall»  Rep.  Btate  Geologifit  New  York  f<ir  tlie  year 
H&U  and  Binipson,  PkL  N»w  Yark, 


aubquadrftta  (Hall) — Continued, 
rwinatijpom  (Orthopora)   siilxiumlrata.     Hall  and  Bimp««iM,  PuL  New 

York,  YJ,  p.  177,  pi,  Iv,  10,  pi.  hi,  1,  G. 
iamilttin:  Darien  Center,  New  York. 
>bB.     ^kf^  remark  under  Orthopora  reticulata. 

tortalmea  (Hall), 
rrvEnatopora  tortalinea.     Hall,    Ttuns.    Albanj  Institnte,  X,  j>.  180  (ab- 

ftlratn,  1881,  p.  180). 
rreniatopoTft  tortalinea. 

lB83,p,  10. 
rreniatopora  (Orthopora)  tortaHnea. 

YI,  p,  180,pl.  lvi,9, 
ihonibopt>ni  tortahnea.     Gxabau,  Bull.  BufEalo  Soc  Nat.  Hist.,  VI,  ji.  165, 

fig- 55. 
lamihon:  Hftmburi^,  New  Yurk. 

trans ver&a  (Hall), 

rri'ujatijfjura  transverBa.  Hall,  Trana.  Alljany  luHlitute,  X,  p.  180  (ab- 
stract, lft81,  p.  ISO). 

rrematopi:>ra  tranHversK.  Hall,  Rep.  State  tieologuit  New  York  for  The 
year  188;^,  p.  8. 

Prematti|w3ra  ( Orthopora  ?)  traiiBvena..  Hall  and  Rimpiion,  Bal.  New  York, 
VI,  p.  187,  pi.  Iv,  12,  pi.  Ivi,  13, 14. 

ihombopora  ?  transverea.  Grabati,  Bull.  Buffalo  9oc.  Nat  Bci,|  VI,  p.  164, 
fig,  52. 

rlatiultoii:  H am bnr:g,  Erie  County,  New  York. 

1h&.     See  reniark  under  Orthopora  eb>ngata. 

LCTYA  Ulrich.     Genotype:  Pachydictya  robasta  Ulrich, 

^achydictya.     Ulrith,  Jour.  Cincinnati  Eiw.  Nat.  Hint.,  Y,  p.  152, 
?at':hydictya.     Foetste,  BulL  Sci.  Lab.  Denieon  Univ. ,  II,  p.  162. 
r'achydic'tya.     Miller,  North  American  Geijl.  Pal.,  p.  313. 
?*at'hy<lietya.     Ulricb,  Creol.  Sur.  IllinoiH,  VIII,  pp.  mO,  522. 
j'M^hydiciya.     Ulrich,  Geol.  Miunesota,  III,  p,  145, 

Pacbydictya.  Simpson,  Fourteenth  Ann.  Rep.  State  GeologiHt  New  York 
for  the  year  1894,  p.  530. 

ya  acuta  (Hall). 

^tit'topora  ?  at'uta.     Hall,  Pal.  New  York,  I,  p.  74,  pi.  X3tvi,  3fi-/^. 

Ptilodirtya  lu^uta^     Nicholson ,  Pal.  Provincfi  Ontario,  p,  12,  fig.  3. 

?tietopora  acuta.  Ulrich,  Jour.  Cincinnati  Soe.  Nat  Hist.,  V,  p.  IHS,  pi, 
viii,l-l^. 

Pachydiclya  aeuta.  Ulrich,  FourteeriiCh  Ann,  Rep.  Geol.  Nat  Hist.  Bur. 
Minne^ita,  pp.  75j  76. 

?a*!hydictya  acuta,     mrich,  Contr.  Micro- Pal.  Cambro-Sil.,  Part.  II,  p.  44. 

■^achydictya  aciita.  Ulrich,  Oeol.  Minneaota,  HI,  p.  155,  pi.  viii,  11-17,  pi 
ix,  7. 

[*iich  yd  iet  y  a  at^n  Ui ,     W  hi  tea  ves.  Pal .  Foba,  III ,  p.  1 6 1 . 

^tictoiKJra  or  Pa<*hydictya  acuta  (in  part],  of  variouE^  authorw. 

Crenton:  Trenton  Falla  and  other  localitits  m  New  York;  Burgin,  Ken- 
tucky; Decorah,  Iowa;  various  localities  in  Miimeeota;  St.  Andrews, 
Manit4>ltti. 

ya  alcyone  (Billings), 

Ptilodictya  alcyone,     Billings,  Catal,  Nil.  Foes.  Andtf.wti,  p.  36. 

11.  na 22 
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Pachydictya  alcyone  (Billings) — Continued. 

1893.   Pachydictya  alcyone.     Ulrich,  Greol.  Minnesota,  III,  p.  146. 
Anticosti:  Anticosti  Island. 
Obe.     This  may  prove  a  synonym  for  Pachydictya  craasa  (Hall). 

Pachydictya  arguta  Ulrich.     See  Pachydictya  crassa  (Hall). 

Pachydictya  bifarcata  (Hall). 

1853.   Eschara  bifurcata.    Van  Cleve  (Mss.). 

1883.   Stictopora  bifurcata.     Hall,  Twelfth  Ann.  Rep.  Indiana  (leol.  Nat.  Hist.,  p. 

267,  pi.  xiii,  3, 4. 
1887.   Pachydictya  bifurcata.     Foerste,  Bull.  Sci.  Lab.  Denison  Univ.,  II,  p.  163; 

ibid..  Ill,  1888,  pi.  XV,  9. 
1895.   Pachydictya  bifurcata.     Foerste,  Geol.  Sur.  Ohio,  VII,  p.  599,  pi.  xxviii,  9. 
Clinton:  Dayton  and  Fair  Haven,  Ohio. 

Pachydictya  biforcata-instabilis  Foerste. 

1887.   Pachydictya  bifurcata  var.  instabilis.     Foerste,  Bull.  Sci.  Lab.  Denison 

Univ.,  II,  p.  164;  ibid.,  Ill,  1888,  pi.  xv,  10. 
1895.   Pachydictya  bifurcata  var.  instabilis.     Foerste,  Geol.  Sur.  Ohio,  VII,  p.  599, 
pi.  xxviii,  10. 
Clinton :  Near  New  Carlisle,  Ohio. 

Pachydictya    conciliatrix    Ulrich.      See    Trigonodictya    c^onciliatrix 
(Ulrich). 

Pachydictya  crassa  (Hall). 

1852.   Stictopora  crassa.     Hall,  Pal.  New  York,  II,  p.  45,  pi.  xviii,  4a-c. 

1874.  Ptilodictya  crassa.     Nicholson  and  Hinde,  Canadian  Jour.,  new  ser.,  XIV, 

p.  142. 

1875.  Ptilodictya  crassa.     Nicholson,  Pal.  Province  Ontario,  p.  45. 
1893.  Pachydictya  crassa.     Ulrich,  Geol.  Minnesota,  III,  p.  147. 
1866.  Ptilodictya  rustica.     Billings,  Catal.  Sil.  Foss.  Anticosti,  p.  36. 
1893.  Pachydictya  rustica.     Ulrich,  Geol.  Minnesota,  III,  p.  146. 
1866.  Ptilodictya  arguta.     Billings,  Catal.  Sil.  Foss.  Antitx)sti,  p.  36. 
1893.  Pachydictya  arguta.     Ulrich,  Geol.  Minnesota,  III,  p.  146. 

1887.   Stictopora  scitula.     Hall  and  Simpson,  Pal.  New  York,  VI,  pi.  Ixi,  24, 25. 

1893.   Pachydictya  scitula.     Ulrich,  (Jeol.  Minnesota,  III,  p.  147. 

1889.   Ptilodictya  farctus.     Foerste,  Proc.  Boston  Soc.  Nat  Hist,  XXIV,  p.  328, 

pi.  vi,  31. 
1895.    Pachydictya  farctus.     Foerste,  Geol.  Sur.  Ohio,  VII,  p.  599,  pi.  xxxi,  31. 
1889.   Ptilodictya  rudis.     Foerste,  Proc.  Boston  Soc.  Nat.  Hist.,  XXIV,  p.  329, 

pi.  vi,  33. 
1895.  Pachydictya  (Rhinidictya)   rudis.     Foerste,  Geol.  Sur.  Ohio,  VII,  p.  599, 
pi.  xxxi,  32, 33. 
Clinton:  Wayne  County,  Now  York;  Eaton,  Ohio;  Flamborough  and  Dun- 
das,  Ontario. 
Anticosti:  Anticosti  Island. 
Niagara:  Lockport,  New  York. 

Obs.  Though  rather  meager  in  details  and  varying  as  to  the  number  of 
rows  of  apertures  on  the  frond,  there  is  substantial  agreement  in  all  the 
descriptions  cited  above.  Evidently  we  have  in  this  species  a  coemo- 
politan  form. 

Pachydictya  elegans  Ulrich. 

1893.  Pachydictya  elegans.     Ulrich,  Geol.  Minnesota,  III,  p.  154,  pi.  viii,  18,  19, 

pi.  ix,  8, 9.  r^  T 

Trenton:  St.  Paul,  Minnesota;  Decorah,  Iowa.  Digitized  by  VjOOQ IC 
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Bliydictya  emaciata  Foerste. 
1887.  Pachydictya  emaciata.     Foerste,  Bull.  Sci.  Lab.  Deniaon  Univ.,  II,  p.  62; 
ibid.,  Ill,  1888,  pi.  XV,  8. 

1895.  Pachydictya  emaciata.     Foerste  Geol.  Sur.  Ohio,  VII,  p.  599,  pi,  xxviii,  8. 
Clinton:  Dayton,  Ohio. 

chydictya  emarcescens  Foerste.     See  Ptilodiotya  expansa-emarces- 
^ens  (Foerste). 

chydictya  everetti  Ulrich. 
1890.  Pachydictya  everetti.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  523,  pi.  xxxiii, 

Trenton  (Stones  River) :  Dixon,  Illinois.  ^♦* 

chydictya  ?  famelica  (Foerste). 

1889.  Ptilodictya  famelicus.    Foerste,  Proc.  Boston  Soc.  Nat.  Hist,  XXIV,  p.  329, 

pl.vi,32.  g, 

Clinton:  Eaton  and  Belfast,  Ohio.  ^t 

chydictya  farctus  Foerste.     See  Pachydictya  crassa  (Hall).  lU 

chydictya  fenesteliiformis  (Nicholson).  }i-\ 

1875.  Ptilodictya  fenestelliformis.    Nicholson,  Ann.  Mag.  Nat  Hist.,  ser.  4,  XV,  ^iU 

p.  181,  pi.  xiv,  5^6.  M^ 

1875.  Ptilodictya  fenestelliformis.     Nicholson,  Pal.  Ohio,  II,  p.  263,  pi.  xxv,  8-86.  -f]' 

1875.  Ptilodictya  fenestelliformis.    Nicholson,  Pal.  Province  Ontario,  p.  14.  ^ |- 

1882.  Phffinopora?  fenestelliformis.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist,  V, 

pi.  viii,  8. 

1890.  Pachydictya  fenestelliformis.     Ulrich,  Geol.  Sur.  Illinois,  VHI,  p.  256. 
Cincinnati  (Richmond):  Blanchester  and  other  localities  in  Ohio;  Wil- 
mington, niinios;  ?  Peterborough,  Canada  (Nicholson). 

chydictya  fenestelliformis-corticiila  Ulrich. 
1890.  Pachydictya  fenestelliformis  var.  corticula.     Ulrich,  Geol.  Sur.  Illinois, 
VIII,  p.  526,  p!.  xxxi,  1. 
Cincinnati  (Richmond):  Wilmington, Illinois. 

chydictya  flmbriata  Ulrich. 
1886.  Pachydictya  fimbriata.     Ulrich,  Fourteenth  Ann.  Rep.  Geol.  Nat.  Hist.  Sur. 

Minnesota,  p.  75. 
1893.  Pachydictya  fimbriata.     Ulrich,  Geol.  Minnesota,  III,  p.  152,  pi.  viii,  28-^, 
pi.  ix.  13, 14. 
Trenton  (Black  River) :  Minneapolis  and  St.  Paul,  Minnesota. 

chydictya  t  flrma  Ulrich. 
1890.  Pachydictya  firma.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  525,  pi.  xxxi,  2-2/. 
Cincinnati  (Richmond):  Wilmington,  Illinois. 

chydictya  foliata  Ulrich. 
1886.  Pachydictya  foliata.     Ulrich,  Fourteenth  Ann.  Rep.  Geol.  Nat.  Hist.  Sur. 

Minnesota,  p.  73. 
1893.  Pachydictya  foliata.     Ulrich,  Geol.  Minnesota,  III,  p.  149,  pi.  ix,  1-5,  pi.  x, 

5-10. 

1896.  Pachydictya  foliata.   Ulrich,  Zittel's  Textb.  Pal.  (Eng.  ed.) ,  fig.  470  (p.  283). 
Trenton  (Stones  River):  Minneapolis,  St.  Paul,  Cannon  Falls,  Preston,  and 

Fountain,  Minnesota. 

chydictya  gigantea  Ulrich. 
1890.  Pachydictya  gigantea.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  524,  pi.  xxxi, 
3-3«. 
Cincinnati  (Richmond):  Wilmington, Illinois. 
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Pachydictya  liezagonalis  Ulrich. 

1889.  Pachydictya  hexagonalis.     Ulrich,  Contr.  Micro-Pal.  Cambro-l 

p.  42,  pi.  ix,  2-2c. 
1895.  Pachydictya  hexagonalis.     Whiteavee, Pal. Foes.,!!!, p.  118. 
Cincinnati  (Richmond):  Stony  Mountain, Manitoba. 

Pach7diot3ra  magnipora  Ulrich. 

1889.  Pachydictya  magnipora.     Ulrich,  Contr.  Micro-Pal.  Cambro-S 

p.  43. 
1897.  Pachydictya  magnipora.     Whiteaves,  Pal.  Foes.,  I!!,  p.  161. 
Trenton:  St.  Andrews,  Manitoba;  Keny on,  Minnesota, 

Pachydictya  obesa  Foerste. 

1887.   Pachydictya  obesa.    Foerste,  Bull.  Sci.  Lab.  I>eni8on  Univ.,  !I, 

I!!,  1888,  pi.  XV,  12. 
1895.   Pachydictya  obesa.     Foerste,  Geol.  Sur.  Ohio,  VII,  p.  599,  pi 
Clinton:  Dayton,  Ohio. 

Pachydictya  occidentalis  Ulrich. 

1886.   Pachydictya  occidentalis.     Ulrich,  Fourteenth  Ann.  Rep.  Geo 

Sur.  Minnesota,  p.  75. 
1893.   Pachydictya  occidentalis.     Ulrich,  Geol.  Minnesota,  II!,  p. 
20-27,  pi.  ix,  6-10. 
Trenton  (Black  River) :  St.  Paul  and  Goodhue  County,  Minne 

Pachydictya  pumila  Ulrich. 

1890.  Pachydictya  pumila.     Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hi 

186,  fig.  11. 

1893.    Pachydictya  pumila.     Ulrich,  Geol.  Minnesota,  I!!,  p.  157,  p 

viii,  4, 6. 
1890.    Rhinidictya  humilis.     Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist, 

fig.  10. 
Trenton:  Cannon  Falls,  Minnesota;  Trenton  Falls,  New  York. 

Pachydictya  pnmila-snblata  Ulrich. 

1893.   Pachydictya  pumila  var.  sublata.     Ulrich,  Geol.  Minnesota,  II 
Trenton:  Cannon  Falls,  Minnesota. 

Pachydictya  robnsta  Ulrich. 

1882.   Pachydictya  robusta.     Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hisi 
pi.  ^dii,  lOa-c. 
Trenton  (Stones  River) :  Knoxville,  Tennessee. 

Pachydictya   (Rhinidictya)  rudis  Foerste.     See  Pachydici 

(Hall). 

Pachydictya  rustica  Ulrich.  See  Pachydictya  crassa  (Hall). 

Pachydictya  scitula  Ulrich.  See  Pachydictya  crassa  (Hall). 

Pachydictya  ?  splendens  Ulrich. 

1890.   Pachydictya  splendens.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  I 
2gf  pi.  xxxii,  1-16. 
Cincinnati  (Richmond):  Wilmington, Illinois. 

Pachydictya  triserialis  Ulrich. 

1890.   Pachydictya  triserialis.     Ulrich,  Jour.  Cincinnati  Soc.  Nat  B 

187,  fig.  12. 

1893.    Pachydictya  triserialis.     Ulrich,  Geol.  Minnesota,  III,  p.  159,  p 
Trenton:  Montreal,  Canada. 
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hydictya  turgida  Foernte. 

1887*    Pa<'hydit'tya  tiirgida.     Foewte,  Bull,  Ba^  Lab-  Deniflon  Univ^t  II,  p.  1(H; 

ibid.,  lli,  1888,  pLxvJl. 
18&5.   Piu^hydictj  a  tMj|jfidft,     Foer«te,  GeoL  Sur,  Ohio,  VII,  p.  .^9,  pi,  xxviil,  11. 
ClinUmr  I^yton  and  Fair  Haven ^  Ohio, 

eeocoryne  Duncan  and  Jenkins.     Genotype:  Palieocoryne  scoticuin 
)uncaD  and  Jenkbi;:;, 
I8d9.   PalrDoeoryne,    Duncan  and  Jenkins,  Phil,  Trans,  Royal  Soc,  London ^  vol, 

15%  p,  693. 
1873.    Pal  eeocoryne.     Ehincan,  Qoar.  Jour.  GeoL  Soc.  London,  XXIX,  p.  412, 

1873.  PaUeot'oryne.     Etheridge^  J«n.|  Mem,  GeoL  Stir-  Scotland,  explanation 

eheet2S,p,96. 

1874.  PaliEocoryne.     Young  and  Young,  Geo  I.  Mag.,  Det^  2^  I,  p,  422, 
l$79.    P&lteoporj'^ne.     Vine,  Hardwicke'e  Science  Gossip,  XV,  pp,  225 ^  247. 

Obfi.  The  authors  of  this  genus  coneideredithydrozoal  in  its  afiinitie«r,  bnt 
there  can  be  no  doubt  bat.  that  Young  and  Young  were  correct  in  con- 
sidering the  fossils  to  which  the  name  waa  given  (derived  from  the 
Carbc:>niferon8  shales  of  Scotland)  appeniiages  ht  procesees  forming  ai] 
integral  part  rif  the  ;5oariura  of  Fcnestella. 

LESCHARA  Hall,     Genotype:  Faie^ohaiti  incrustaoa  Hall. 
1874.    PaleHcbara.     Hall,  Twenty-sixth  Ann.  Rep.  New  York  State  Mn^eum, 
p,  107. 

1882,  Paleeobara, 

1887.  Paleschara. 
1889.  Palescbara 
189y.    Pale^^hara. 

.e^eham  amplectenh^  Hall 

dfton)* 

esfhara  'i?  a,spera  Hall, 

eschara  beani  (James). 

1 878 .  Cera  r J  lopora  ?  beani , 
1884.   Cerainopora  ?  beani. 

fig.  3-36. 

1888.  Ceratnopora  7  lieani, 

XI,  p.  37. 
1888.    Pale8<;hara  l^eani.     Ulrich^  American  Geologiift,  I^  p.  1 86. 

Cincinnati  (Utica  and  Richmond  )i  Warren  County,  Ohio;  CovhigUm, 
Kentucky  {Utica). 

lesehara  bifoliata  Hall.     See  PtOodictya  nebulasa  (Hall), 

eschara  1?  bilateralis  HalL 

1879,  I'alpschara  ?  bilateraliM.     Hall,  Thirty-eeoond  Ann.  Rep,  New  York  State 

Museum,  p.  160  (reprint,  1880,  p.  22). 
Paieschani  ?  bi lateralis.     Hall,  Rep.  State  Geologist  New  York  for  the  yeat- 

1882,pLxvi,22,23. 
Faleschara  ?  (Lichenalia  ?)  bilaterali^t.     Hall  and  Simpson,  Pah  New  Yoric, 

VI,p.3ti,pl.  xvi,22,23. 
Lower  Helderber^g:  Clarksville,  New  York, 

eachara  concentrica  Hall  and  Bimpgon. 

1883.  Speeies  undetermined,     HaU,  Rep.  State  Geologist  New  York  for  the  yeas 

1882,  pi.  xvi,  24.  Digitized  by  ^ 


Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  p.  157, 
Hall  and  Binij^aon,  Pil.  New  York,  VI,  p,  xviii. 
Miller,  North  American  Cjeol.  Pal.,  p.  313. 
Grabau,  Ball.  Buffalo  Boc,  Nat  Bei,,  VI,  p.  170. 

See  Leptotrjpa  i  quadrang^ularis  (Nich- 

See  Pale^scharfl  ma€ulata  (Hall)- 

JamcB,  P&leontologist,  No,  1,  i>.  5, 

James,  Jour.  Ctincinuiiti  Soc.  Nut.  Hiat.,  VII,  p.  23, 

Jamea  and  JameSf  Jour.  Cincinnati  Soc.  Nat,  HM., 


1883. 


1887, 


oogle 


I  I 
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Paleschara  concentrica  Hall  and  Simpson — Continued. 

1S87.   Pale4icham  coneentriea.     HaJl  arid  Simpson,  PaL  New  York,  V 
pi.  xvi,  24. 
Lower  Helderbei^L  Clarkavflle*  New  York. 

Palesclifira  !  dissimilis  (Hall). 

1K79.    Licheniilia  distjiinilb.     Hall,  Thirty-second  Ann.   Rep.  New  Yc 

Museum,  p.  l.'^B  (reprint,  18^,  p.  80). 
188:i    Lichenalitt  di^imilb.     Hall,  Rep.  State  Geologifit  New  York  for 

1882,  pi  x\%  10-13. 
1887.   Palesohara  ?  di»:fimnij?i*     Hall  and  Bimpeon,  PaL  New  York,  V 
pL  XV,  10-13. 
Lower  Helderberg:  Schoharie,  New  York. 
Palescham  ?  foliata  HalL     See  Ptilodictya  ncbulosa  (Hall). 

Palesehara  T  inorasgata  Hall. 

1879.    raleai^liam  int^rassata..     Hall,  Twenty-eipihth  Ann.  Rep.  New  Yc 

Mu»enni  (Mii.^um  edition),  p.  121* 
1882.   Paleitcharft   inrtrassatji.     Hall,  Eleventh   Ann.  Rep.  Indiana  Qi 

HiPt.,  p.  246. 
Xia^am:  Waldron,  Tndiami. 

Palesehara  incrnBtans  Hall. 

1874.    Pali^achara  incrustans.     Hall,  Twenty-sixth  Ann.  Eep*  New  Yc 

Mni*eumj  p.  107* 
1879*   Paie*«nhara  ini^ruetana.     Hall,  Thirty-second  Ann,  Hep.  New  Yc 

Mustmni,  p.  160  (reprint,  1880,  p.  22). 
]8K1.    Palesehara  incmstans.     Hall,  Rep,  Btate  Geolopat  New  York  for 

1882,  pi.  xvi,  15-2K7  24* 
1887.   Palesehara  inenistane.     Hall  and  BimpBon»  Pal*  New  York,  VI* 

xvi,  1^21. 
1897*    Palesehara  incruatana.     Simpson,  Fouiieenth  Ann.  Rep.  Stale  < 

New  York  for  the  year  1894,  pi.  xx,  1,  2. 
Lower  Hel*jerber|i;:  ClarkBville,  New  York, 

Paleeehara  ?  inter cella  (Hall), 

18S3,   Palewtiara  interoelia.     Hall,  Tmne.  Albany  Institute,  X*  p.  179  ( 


1881,  p.  170). 
1 384*   Pal  each  am  i  n  tercella. 

1883,  p.  5. 
1891*   Palesehara  in  tercella, 

for  the  year  1890, 

Museum,  p.  67. 
1899*   Palesehara  in  tercella. 


Hall,  Eep.  State  Geologist  New  York  for 

Hall,  Tenth  Ann.  Rep*  State  Geologist  N 
p.   37;  Forty-fourth  Ann,  Rep,   New  Yc 


Gmhflu,  Bull.  Buffalo  Soc.  Nat.  Bd.,  VI, 
Hamilton :  York  and  Eighteen-Mile  Creek,  New  York. 

Palesehara  1  macnlata  Hall. 

1876,    Palwt  hara  maiulata*     Hall,  Twenty -eighth  Ann.  Rep.  New  Yc 

Museum  (docnmentary  edition),  pL  viii,  9,  10;  ibid.  (Museum 

1879),  p*  121,pL  \iu,  9-13. 
1882.   Pialejchara  macuiata.     Hall,    Eleventh   Ann.    Rep.    Indiana  Gi 

Hiet,,  p.  246,  pi*  vii,  9-13. 
18S3.   Leptotrypa  macuiata*     Ulrieh,  Ji>ur.  Cincinnati  Soc.  Nat  Hi^ 

158. 
1876,    Palesehara  ?  aepera.      Hall,  Ti^^|y^^;^g|i|^QJ[^{^.p.  New  Yc 

Museum  (docnmentar)^  edition),  pi.  viii,  11-M, 
Niagara:  Waldron,  Indiana, 
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ilescliara  t  offula  Hall. 
1876.    Palewhum  *->Kula.     Hall,   Twenty-eighth   Ann,    Rep.   New  York    State 
Museum  (donimentary  edition)^  pi.  viii^  7^  H\  ibid.   (Museum  etlitionj 
1879),  p.  120,  pi.  \iii,  7,  8 
18S2.    Paleachara  offula.     Hall,  Eleventh  Ann.  Bep.  Indiana  Geol.  Nat.  Ilist.^ 

p.  24.\  pi.  vii,  7 J  8. 
]8>13.    Leptotrypa  offula.     Ulrich,  Jour,  Cindiumti  StMi.  Nat.  Hiat-^  VI,  p.  158. 
Niiif^ra:  Waldron,  Indiana. 

Lleftcliara  t  pertenuiB  Hall. 

1883,  Pak^iiciiHra  ?  (Lii-henalia?)  pert^nuiH*     Hall,  Tranif.  Albany  Institntei,  X, 

p  173  (alMraft,  1881,  p.  17R). 

1884.  Paietw^ham  ?/   (Uchenalia?)   pt^rkunnn.     Hal h  Rep.  State  GeologtBt  New 

York  for  the  jear  ISS'l,  p.  7. 
18^L   Paleflchara  pertjenuiw.     liali,  Ti*nth  Ann.  Hep.  State  Geologist  New  Vi»rk 
for  the  year  1890,    p.    37^    Korty-foorth  Ann,   Kep.  Kew  York  State 
Mnijeum,  p.  S7. 
Hamilton:  I^xli  Landing  and  iJarien  Center,  Kew  York, 
ilesc hara  quad  rangiila ris  W  h  itc*^ vcs .     8ee  Lept rot ry pti  '!*  q uddmn gii- 
laris  (Nicholfcson). 

Lleachara  t  radiata  HalL 
1879.    Paleet^hara  ?  racliata.     Hall,  Thirty -s^ef-oncl  Ann.   Rep.  New  York  State 

Miiaenm,  p.  160  (reprint,  1880,  p.  22).  I 

1883.    Paleflt'hara  ?  radiata.     Hali,  Rep.  State  Gt^logiat  New  York  for  the  year  ' 

1882,  pi.  xvi,  13,  14. 

1887.    PflleHchara  radiata.     Hail  and  Bimj^non,  Pal.  Ne-w  York,  VI,  p.  S.!,  iil.  xvi, 

13,  14. 
1897*    Paleschara  radiatu.     Simpson,  Fourteenth  Aim.  Rep.  State  rieologiHt  New 

York  for  the  year  1894,  pi.  xx,  3, 
Ijtiwer  Helderber^:  ClarkHvilie,  New  York, 

LleBCharE  1  reticulata  Hall. 

1883,  Paieet^hars  reticulata.     Hall,  Traui^,  Albany  Inwtltiite,  X,  p.  170  (ahsntract, 

1881,  p.  179). 

1884.  Paleschara  retieulata.     Hall,  Rep.  State  Geologist  New  York  fur  tln^  yejir 

1883,  p.  G. 

1891.  Pale^'hara  reticulata.  Hall,  Tenth  Ajin,  Rt^p.  State  Geologi^^t  Ne\^  Yi>rk 
for  the  year  1890,  p.  38;  Forty-fourth  Ann.  Ilep.  New  York  State 
MiiBeum,  p.  68. 

1899.    I'aleschara  reticulata,     (irahau.  Bull.  Buffalo  ^x:  Nat,  BvL^  VI,  p.  171, 

Hamilton:  Yi^rk  and  Eighteen-Mile  (Yeek,  New  York, 
ileschani  i  spbeerion  Hall.     See  Leptotrypa  i  npha^rion  (Hall), 
aleschara  'i  (ChseteteH?)  sphterioii  Hall.     See  Leptotrypa  f  sphterion 
(Hall). 

ileacliara  ?  tennis  Hall  aud  Simpson. 
1887.   Paleschara  ?  tenuis.     Hall  and  Simpson,  Pal.  New  York,  VI.  p.  36. 
Lower  Helderberg:  Clarksville,  New  York. 

desohara  ?  variacella  Hall. 

1883.  Paleschara  variacella.    Hall,  Trans.  Albany  Institute,  X,  p.  179  (abstract, 

1881,  p.  179).  Cooalp 

1884.  Paleschara  variacella.     Hall,  Rep.  State  Geologist  New  York°Mr^l&&'y^r  ^d 

1883,  p.  6. 
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Faleschara  1  variaoella  Hall — Continued. 

1891.    P^eschara  variacella.     Hall,  Rep.  State  Geologist  New  York  for  the  year 
1890,  p.  39;  Forty-fourth  Ann.  Rep.  New  York  State  Museum,  p.  69. 
Hamilton:  York,  New  York. 

PATELLIPOEA  Rominger.     Genotype:  Patellipora  stellata  Bominger. 

1887.   Patellipora.     Rominger,  Proc.  Acad.  Nat  Sci.  Philadelphia,  p.  11. 

Obs.  This  genus  can  not  be  considered  fully  established,  as  no  details 
have  been  made  known  concerning  the  internal  structure  of  the  type 
and  only  known  species. 

Patellipora  stellata  Rominger. 

1887.   Patellipora  stellata.     Rominger,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  11. 
Obs.     This  species  is  founded  upon  three  specimens  discovered  "in  drift 
bowlders  at  Ann  Arbor,  associated  with  characteristic  Oomiferous  lime- 
stone fossils  in  silicified  conditions.'* 

Penniretepora  D'Orbigny. 

1850.   Penniretepora,     B'Orbigny,  Prodr.  de  Pal.,  I,  p.  46. 

1895.  Penniretepora.     Whidbome,  Devon.  Fauna  England,  (Pal.  So(*.  Publ.), 

II,  pt.  4,  p.  185. 
Obs.    This  genus  was  never  properly  established. 

PEEOHOPOEA  Nicholson.     Genotype:  Monticulipora  f rondosa  Nichol- 
son (not  D'0rbigny)=Ch8etetes  decipiens  Rominger. 

1881.  Peronopora.    Nicholson,  Genus  Monticulipora,  pp.  102,  215. 

1882.  Peronopora.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  p.  153. 
1886.   Peronopora.     Waagen  and  Wentzel,  Pal.  Indica,  Ser.  XIII,  p.  875. 
1890.   Peronopora.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  370. 

1896.  Peronopora  (m  part).     ZitteVs  Textb.  Pal.  (Engl,  ed.),  p.  104. 
1896.   Peronopora.     Ulrich,  Zittel's  Textb.  Pal.  (Engl,  ed.),  p.  272. 

Peronopora  compressa  (Ulrich). 

1879.   Chsetetes  compressus.    Ulrich,  Jour.  Cincinnati  Soc,  Nat  Hist,  II,  p.  27, 

pi.  vii,  25-256. 
1882.   Peronopora  compressa.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist,  V,  p.  244. 

1894.  Monticulipora  compressa.    J.  F.  James,  Jonr.  Cincinnati  Soc.  Nat  Hist., 

xvm,  p.  75. 
1882.   Peronopora  uniformis.     Ulrich,  Jour,  Cincinnati  Soc.  Nat.  Hist,  V,  p.  244, 
pi.  X,  8,  8a. 

1895.  Monticulipora  uniformis.    J.  F.  James,  Jour.  Cincinnati  Soc.  Nat  Hist, 

XVIII,  p.  76. 
Cincinnati  (Lorraine):  Cincinnati,  Ohio,  and  vicinity. 
Obs.    Peronopora  uniformis  Ulrich  is  not  a  valid  species,  having  been 

founded  upon  a  phase  of  Peronopora  compressa  Ulrich  in  which  the 

mesopores  are  reduced  to  a  minimum.    Other  species  of  Peronopora 

exhibit  this  same  characteristic. 

Peronopora  decipiens  (Rominger). 

1866.   Chsetetes  decipiens.     Rominger,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  11^ 
1882.   Peronopora  decipiens.     Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist,  V,  p.  244. 

1874.  Chsetetes  frondosus  (not  of  D'Orbigny).    Nicholson,   Quar.  Jour.  Greol. 

Soc.  London,  XXX,  p.  508,  pi.  xxx,  2-26. 

1875.  Chaetetes  frondosus  (not  of  D'Orbigny).     Nicholson,  Pal.  Ohio,  II,  p.  208, 

pi.  xxii,  1-16. 

1876.  Chaetetes  frondosus  (not  of  D'Orbigny ).    Nicholson,  Ann.  Mag.  Nat  Hist., 

ser.  4,  XVIII,  p.  91,  pi.  v,  11,  llo. 
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pora  deciplenfl  (Rominger)— Continued* 

L   ChiEt*iteti  frondoflUfi.     Quenstedt,   Roehren*  imd  Htenikomnen,  p,  73,  pi. 

C3tlvi,  3-5  (Dot  8). 
I.    Monticulipora  (P^ronopora-)  frondosft  (not  of  D'Orbigny).     Nkiholeon, 

Gi^nua  Monticulipora,  p.  216,  figg.  46,  47,  pi.  v,  4,  4a,  5,  ^tu 
fL   Mod ticuli pore  frondosa  (not  of  D'Orbigny).    J&mem  and  JajDee,  .Tour, 

Cindiuiati  Soc*  Nat.  HbL,  XI,  p.  17. 
5,   Monticulipora  frotidoea  (not  of  D'Orbigny).     J.  F-  Jamaa,  Jour,  Cincm- 

natiSoc.  Nat  HiHt.,  XVTTI,  p.  72. 
Oincmnati   (Lorraina  and  Richmond):  Midi^^n  and  otber  loi^lities  in 

Indiana;  varioofl  localitieg  in  Ohio^  Kentucky,  and  Tennt-ssecf. 

opora  vera  Ulrich. 

8.  Peronopora  vera.    Ulrich,  American  Geologist,  II,  p,  40. 
Cincinnati  (Utica);  Cincinnati,  Ohio,  and  vicinity. 

Obfl,     This  in  a  good  Bpeciee^  bnt  requiT^ea  furtheT  description  bdore  the 
name  can  \ye  coneidered  valid. 

jOTSTPA  Ulrich.     GenotjTpe:  Petalotiypa  eompressa  1^1  rich, 
0.    Petalotrypa.     Ulrich,  Geol.  Sur.  Illinoia,  VIII,  pp.  377,  453. 

9,  Petalotrypa.     (Ulrich,  in  preHs),  Miller,  North  American  GeoL  PuL,  p.  314, 
7.  Petalotrypa.    Simpson,  Fourteenth  Ann*  Eep.  State  Geoloj^at  New  York 

for  the  year  1694,  p.  682. 

trypa  compreBsa  Ulrich. 

0.    Petalo trypa  compreasa.     Ulrich,  Geol.  Sur.  niinoiB,  VJTl,  p,  4.54,  pL  xlvi, 

7,   Petalotrypa  compre«3a,     Bimp«>n,  Fourteenth  Ann,  Hep.  Btate  G«ol(^pst 
New  York  for  the  year  18fl4,  fi(£B.  157-159  (p.  582). 
Hamilton:  Davenport,  Iowa;  Rock  Island,  Illinois. 

tiyps  delicata  Ulrich. 

0.   Petalotrypa  dehcata.     Ulrich,  Geol.  Sur.  Illinoifl,  VIII,  p,  454,  pi.  xlvi,  6h-5*w 
Hamilton:  Buffalo,  lowa^  Rock  Island,  Illtnoie. 

fOPOBA  Ulrich.     Genotype:  Petigopora  gregaria  Ulrich. 
2, 

9. 
9. 
0. 
6, 
7, 


Petigopora, 
Petigoiwra. 
Petigopora. 
Petigopora. 
Petigopora. 
Petigopora. 


Ulrich,  Jonr^  Cincinnati  Soc,  Nat  Hist.,  TI,  p.  157, 
Ulrich,  Fourteentb  Ann.  Rep,  Geol.  Nat  Hiet.  Sur. 


Jamee  and  James,  Jour.  Cincin- 


^!|| 


Ulrich,  Jour.  Cincinnati  Hoc,  Nat,  lliM,,  V,  p,  155. 
Ulrich,  Contr.  Micm-Pal.  Camhro-Sil.,  Part  II,  p.  34. 
Miller,  North  American  Geol.  Pal.,  p.  314. 
Ulrich,  GecL  Sur.  Ulinon  TTIT,  p.  372. 
Ulrich,  ZitteFH  Textb,  Pal.  (Engl,  cd,),  p,  274. 
Sim  peon,  Fourteen  tb  Ann.  Rep,  State  Go<^logist  New  York 
for  tho  year  1894,  p.  563, 

pora  aapemla  Ulrich. 

3,   Petigopora  asperula- 
pl.  vi,  4rAc. 

6.  Petigopora  aspenda, 

Minneaota,  p.  130, 
S,   Monticulipora  wetberbyi  var.  asjienila. 

nati  Soc.  Nat.  Hist,,  XI,  p,  24. 
5.   Monticnlipora  asperula.     J,  F.  James,  Jour.  Cincinnati  Bm?.  Nat.  Hist., 

XVm,  p.  SI. 

7,  Petigopoi^  gregaria  (in  part)-     Simpwn,    Fourteenth   Ann.  R^p.  State 

Geologist  New  York  for  the  year  ISIH,  fi^.  129  (in  part) (p.  564). 
Qnciimati  (Lorraine):  Cincinnati,  Ohio,  and  vicinity.  Digitized  by  GoOqIc 
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Petigopora  gregaria  Ulrich. 

1883.   Petigopora  gregaria.     Ulrich,  Joar.  Cincinnati  Soc  Nat  Hist,  VI,  p.  155, 
pi.  yii,  3-3c. 

1896.  Petigopora  gregaria.    J.  F.  James,  Jour.  Cincinnati  Soc.  Nat.  Hist,  XVIII, 

p.  124. 

1897.  Petigopora  gregaria.    Simpeon,  Fourteenth  Ann.  Rep.  State  Creologist  New 

York  for  the  year  1894,  fig.  129  (in  part) (p.  564). 
Cincinnati  (Lorraine):  Cincinnati,  Ohio,  and  vicinity. 

Petigopora  petechialis  (Nicholson). 

1875.   Chaetetes  petechialis.    Nicholson,  Pal.  Ohio,  II,  p.  213,  pi.  xxii,  5,  5a. 
1883.   Petigopora  petechialis.     Ulrich,   Jour.  Cincinnati  Soc.  Nat  Hist,  VI, 
p.  156. 

1886.  Petigopora  petechialis.     Ulrich,  Fourteenth  Ann.  Rep.  Greol.  Nat  Hist 

Sur.  Minnesota,  p.  103. 

1888.  Monticulipora  petechialis.     James  and  James,  Jour.  Cincinnati  Soc.  Nat 

Hist,  XI,  p.  24. 

1889.  Petigopora  petechialis.      Miller,   North   American  Geol.   Pal.,   fig.  496 

(p.  314). 
1895.   Monticulipora  petechialis.     J.  F.  James,  Jour.  Cincinnati  Soc.  Nat  Hiat, 
XVIII,  p.  85. 
Cincinnati  (Lorraine) :  Cincinnati,  Ohio,  and  vicinity. 

Petigopora  scabiosa  Ulrich. 

1889.  Petigopora  scahiosa.     Ulrich,  Contr.  Micro-Pal.  Cambro  Sil.,  Part  II,  p.  34. 
1897.   Petigopora  scabiosa     Whiteaves,  Pal.  Foss.,  Ill,  p.  116. 

Cincinnati  (Richmond):  Stony  Mountain,  Manitoba. 

PHACELOPOBA  Ulrich.     Genotype:  Phacelopora  pertenuis  Ulrich. 

1890.  Phacelopora.     Ulrich,  Geol.  Sur.  Illinoie,  VIII,  p.  368. 

1889.  Phacelopora.    ( Ulrich,  in  press ) ,  Miller,  North  American  Geol.  Pal. ,  p.  314. 
1897.   Phacelopora.    Simpeon,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1894,  p.  600. 

Phacelopora  constricta  Ulrich. 

1890.  Phacelopora  constricta.    Ulrich,   Geol.   Sur.   Illinois,  VIII,  p.  406,  pi. 

xxix,  2. 
1897.   Phacelopora  constricta.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 
New  York  for  the  year  1894,  fig.  209  (p.  600). 

Trenton:  Burgin,  Kentucky. 

Obs.  Mr.  Ulrich  now  regards  this  as  the  interior  cast  of  some  undeter- 
mined species  of  Helopora  or  Arthroclema, 

Phacelopora  pertenuit  Ulrich. 

1890.   Phacelopora  pertenuis.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  406,  pi.  xxix, 

1-lc. 
1894.   Phacelopora  pertenuis.     Keyes,  Missouri  Geol.  Sur.,  V,  p.  13,  pi.  xxxiii,  3. 
1897.   Phacelopora  pertenuis.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 
New  York  for  the  year  1894,  figs.  207,  208  (p.  600). 
Trenton:  Thebes,  Illinois. 

PHiSHOPOBA  Hall.     Genotype:  Phaenopora  explanata  Hall. 
1852.   Phffinopora.     Hall,  Pal.  New  York,  II,  p.  46. 
1882.   Phaenopora.    Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  p.  152. 

1887.  Phsenopora.    Foerste,  Bull.  Sci.  Lab.  Denison  Univ.,  II,  p.  167. 

1889.  Phsenopora.     Miller,  North  American  Geol.  PaL,  p.  314. 

1890.  Phfienopora.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  392. 
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OPOEA  Hall— Continued. 

t.   Pha»nopoTa.    Ulrich,  Geol.  Minneeota,  111^  i%  173. 
\.   Phienopora.     Ulrich,  Zittere  Textb,  Pal.  (Eugl.  ed.),  p.  279, 
'.    PhiEnopora,     Simpson,  Foarteenth  Ann.  Hep.  State  GeologiBt  New  York 
for  the  year  1894,  p.  541. 

)ora  constellata  Hal). 

Hall  J  PaL  New  Yorkj  II,  p«  47,  pi.  hyIVIj  7a-fi. 
Miller^   North   American    (leoU    Pal.^   fig,    497 


inrich,    GeoL    8ur,    Illinoia,  VIII,    fig.    12a,   6 


I.    PhfenopotA  conntellatA. 
I.   Phf^Dopora  conetellata. 

(p,  314). 
K    PhiEnopora  confftellata, 

(p.  392). 
Clinton:  Waytve  County,  New  York;  Ham  11  tern,  Ontario. 

}ora  ensiformis  Hall. 

Hall,  Pal.  New  York,  II,  i^  48,  pi.  x%iii,  M-c. 
Nicholi^n  and  Hindc%  C^anadiaii  Jour.,  new  Ber,, 


Phainopora  enjiiformis. 
Phfenopora  ensif oralis. 

XI Y,  p,  142. 
Phienopora  eneiformiH. 

2,  2o. 
Ptilodictya  enaifonnm. 
Phflctiopora  ensiformis. 


Nicholflon,  PaL  Province  Ontario,  p.  45,  tig.  19, 


TTlrich,  Jour.  Cincinnati  Sof.  Nat.  Hist.,  V,  p.  172. 
Foerste>  Geol.  Sur.  Ohiu,  VIT,  p.  598. 
Clinton:  Flamhorough,  Dundaa,  and  Hamilton,  Ontario. 

3ora  excellena  (Billing.^). 

>.    Ptilodictya  exeellenB.     Billings,  Catal.  8il.  Fom.  Antit^osti,  p.  34. 

1.  Sdctoporella  7  excel  lens.     Ulrieh,  Jour.  Cincinnati  BtM\  Nat.  Hist.,  V,  p. 

169. 
h   Pbmnopora  excel  lens.     Killer,  North  American  Ge<il.  Pal,,  i^  314, 
Anticoeti:  Anticoeti  Island, 
Obe.     Compare  Phionoiwraexplanata  Hall. 

pora  ezpanta  Hull  and  Whitfield. 

?.    Eschara  bipunctata.     Van  Cleve  ( MSSr)  . 

3,    Phtenopora  (Ptilo<lict3?^fl)  expansa.     Hall  and  WhitfieUl,  Pal.  Ohio,  II,  p. 

114,  phv,  1. 
L   Ptilodict3^a  expansa  (in  part).     Hall,  Twelfth  Ann,  Rep,  Indiana  GeoL 

Nat.  Hii?t.^  p.  2fJ6.      (Givt^  the  original  dewcription,  Init  pi.  xii,  1,  2  18 

the  Ptilodictya  expansa,  w  hich  eoe) . 
).    Phienopora  expansa.     U I  rich,  GeoL  Sur.  Illinois,  VIH,  %.  I2fj  (p.  392). 
>,   Pliaenopora  expansa.     Foerste^  Geol.  Bur,  Ohio,  VII,  p.  598,  pi.  xxix,  1 . 
i.    Ptilodictya  platyphylla.     Jamea,  P&leontologii?t,  No.  3^  p.  21. 
r.   Pheenopora  platyphylla,     Foerate,  Bull.  Rci.  I^ab.  Denison  Univ.,  JI,  p. 

157;  ibid.,  Ill,  1888,  pi.  xvi,  1. 
3.   Pt  n  od  i  cty  a  hi  punctata.     Hall ,  T  wel  f t  h  Ann .  B«p.  Indiana  GeoL  Nat .  Hist, , 

p.  266j  j>L  xiii,  5. 
Not  Ptilmiic^tyaespansa.     Foerste,  Ball.  Sci.  Lab.  Denison  Univ.,  II,  1887, 

p.  155;  ibid.,  Ill,  1888,  pL  xv,  5;  Proc.  Boston  Soc,  Nat  Hist,,  XXIV, 

1889,  p.  327. 
Clinton:  Dayton  and  Clinton  County,  Ohio, 

ipom  (Ptilodictya)  expansa  HaU  and  Wtitfii^ld*    S^.(A  Phienopora 
Lnsa  Hall  and  AYhitfield. 

pora  ezplanata  Hall.  ^  I 

2.  Phflenopora  explanata.    Hall,  Pal.  New  York,  II,  p.  46,  pL  xviii,  ®i&^zed  by  LjOOg IC 
Clinton:  Flamborough  Head  and  Hamilton,  Ontario. 

Obe.    See  also  Phfienoporaexcellens  (Billings). 
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I    !  *  Phoenopoi-a  ?  feties^telHfovinis  Ulrich.    SeoPachydictyafen 

'  (Nicholson). 

Phsnopora  flmbriata  (JanieH). 
(  1853.    Eacliara  ramosa.     Van  Oe^^e  (MSa), 

1878.  Ptilodictya  fimLriata.     Jame^,  Pkleontologi^,  No.  1,  p.  8. 
1887*   Phai^nojKJra  Jimbriata.     Foerete^  BulL  St-i.  Lab,  Denieon  Ui 

ibid.,  Ill,  1888,  pK  xv,  7. 
Ifift9.    rha'iiopora  flmbriatfl.     Foerete,  Proc,  Boetoij  Roc.  Nat  H 

330. 
18ft5.    Plifpnopora  fimbriata.     Foerete,  Geol.  fiur,  Ohio^  VII,  p,  65 
1883.   8tirtoi>ora  vancleviL     Hall,  Twelfth  Ann,  Rep.  Indiana  Gi 

p.  268,  pi.  xiii,  1,  2. 
Clinton;  Ointtiti  County,  Belfaflti  and  I^>i»n,  Ohio. 

Phaenoporfl.  mcipiens  ITlrich. 

I J  1893,    Pha?injj>om  ineipienfi.     Ulrich,  Geoh  Minnesota,  III,  p.  174 

Trenton:  Montreal,  Canada;  Chimney  Point,  Vermont;  St 
,  Bota. 

Phaenopora  lirata  (Hall).    , 

1874.  E^cbaropora  lirata.      Hall,  Twenty-eijcth  Ann,    Hep.  N^ 

Museum  J  p.  100. 

1879.  Eecharojxira    lirata.     Hall,   Thirty-eecond  Ann.    Rep.   N< 

Musemn,  p,  IGl  {Teprint,  1880^  p.  23). 
1SS3.    Escbaropora  (Ptilodictya)  lirata  (in  part).     Hall,  Kep.  i 

New  York  for  tbe  year  1882,  pi  xvii,  1-6, 
1887,    Ptilodictya  lirata.     Hall  and  Himpson,  Pal,  Naw  York,  Vl, 

1-A,  pi.  TxiiiA,  20, 
1897.    Phfienopora  lirata.     Simpson,  Fourteenth  Ann,  Rep,  Btate 

York  for  tlie  year  1894,  pi.  xv,  8. 
'  Lower  Helderben^:  Clarksville,  New  York. 

Pheenopora  magna  (Hall  and  Whitiield). 
1 853 .   Esthara  eon  i  presea.     Van  C  le%^e  { M  SS . ) . 

1875.  Stit'topora  magna.     Hall  and  Whitfield,  Pal.  Ohio,  II,  ]i, 
1887,   Ph^no|>ora  magna.     Focrete,  Pull.  Sci.  I^b.  Denison  I'u 

ibid..  Ill,  1888,  pi.  xv,  6,  pi.  xyi,  2, 

1880.  Phienopfira  magna.     Foerste,  Proc.  Boston  Soe.  Nat.  IlisL, 
1895.   Phfenoi>ora  magna.     Foeratfi^  Geol.  Bur.  Ohio,  VIJ,  p.  691 

pL  xxix,  2n-c. 
1883,    Btictopora  i^mpreesa.     Hall^  Twelfth  Ann,  Eep,  Indiana  G 
p,  267,  pL  xiv,  3, 
Clinton:  Dayton  and  Belfast,  Ohio, 

Phffinopora  multiflda  (Hall), 

1853.    F^chani  multjfida.     Van  Cleve  (MSS, ) 
1878.   l^ilodictya  sp.  {?).     James,  Paleontologiat^  No,  1,  p.  8.    (>! 
,  suggested. ) 

1883,   Htii^toiKira  multiiida.     Hall,  Twelftti  Ann,  Rep,  Indiana  G 
p,  2^j  pi,  xiv,  4, 
*  1887,    Phfenopora  nmltifida.      Foerste,  Boll,  8ci,  L^b,  Denton  11: 

ibid..  Ill,  1888,  pi.  xvi,  3. 
1895,   Phienopora  nmltiiida.     Poerete,  GeoL  Sun  Ohio,  VII,  p.  5 
Clinton;  Dayton,  Ohio;  Hanover,  Ohio,  Indiana. 

Pheuopora  multipom  Hall<     See  Em-ydiGtya  multipora  (. 
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opora  platyphylla  Foerste*     See  Phienopc^ra  expaima  Hall  and 

littipld, 

>pora  punctata  (Nicholson  and  Hinde). 

r4,    I*tJUMiktya  V  jmnftata.     NJcholeon  and  Hinde^  Canarliaii  Jnur.,  new  w^r.^ 

XIY,  p,  14:^,  fig.  la-k 
74.    Ptilodictya  ?  jiunctata,     Nirholwii,  Pil.  Provuicx^  Ontftriii,  p.  4(>,  hy.  20. 
?3,    PhEenopora  pimt'tata.     Ulrich,  Geot.  Miniieaota,  1 11^  p*  174. 
Clinton:  Diiiidae,  Ontario. 

>poTa  superba  (Billings), 

>«x    ltil<.Kli(tyahtui>crbft,     BillingSj  Catal.  8il,  Foea.  Antiroj*ti,  yn  ^^. 
13.    PhrTnoi«jra  Buperba.     Ulrich,  GeoL  Hinneeota,  III,  p,  174, 
Antico!f*tJ:  Antit*oflti  Island. 

>pora  tenuis  (Hall). 


M. 


Hall,   Twenty-dith  Aim.    R«?j).   Xt*\v  York   Stat« 
Rep,   N(?w-  Yurk  State 


Hall  and  Slmpscm,  PaU  New  York,  YT^  p,  xvii. 

Miller,  Xorth  American  (iuol.  Pal,,  p.  Si 5, 

Siiiip^on,  Fourteenth  Ann.  Rep.  State  CJeologist  New  York 


^. 


)7. 


Eerharopora   tenuia. 

Mtisenrii,  p-  99, 
E!?«^haropora  tenuiH,     Hall,  Thirty -second  Ann, 

Museiujii,  p.  IBl  (reprint,  1880,  p.  23), 
Eschari>jK)ra  (Ptilodictya)  tenuia  (in  part).     Hali,  Rep.  Slata  Geologist 

New  York  for  the  year  18^2,  pi,  xiii,  14;  pi,  xvii,  7-13. 
Ptiloilictya  tenaie.     Hall  ar;<l  f^intpeon,  Pal.   New  York,  VI,  p.  39,  pi. 

xiii,  14;  pi.  xvii,  7-12;  pi.  xxiii  A,  15, 
Pbienopora  tenuif?.     Miller,  North  American  Geol.  Pal.,  p.  til5. 
Phienopom  tenuia*    Simpson,  Fourteenth  Ann-  Rep,  State  Geologist  New 

York  for  the  year  1894,  pi.  x\%  9,  10, 
Lower  Hel^erbergr  AllDany  and  Schoharie  ooimties^  New  York. 

jpora  wilmin^^tojieiisit  ITlrich, 

53.    Ph^enopora  wilnijn^onenais,     I^lrich,  Geol.  Minneetila^  HI,  |»,  175^  pL 
xiii,  22-26. 
Cincinnati  (Richmond):  Wilmington^  lUinoia. 

lCTOPOBtA  Hall.     Genotype:  Phimtoponi  ciLstatii  Hall. 

i3.    Pliractopora,     Hall,  Trana,  Albanv  Inatitute,  X,  p.  154  (abatnu-t,  1881, 

P-  12). 
i7,    Phraetopora. 
i9.    Phractopora. 
37,   Phractopora, 

for  the  year  1894,  p.  539. 

topora  crlstata  Hall. 

i3.   Phractoiwra  oriatata.    Hall,  Trans,  Albany  InBtitute,  X,  p,  154  (ab^TBct, 

1881,  p.  12), 
^1.    PhractorKira  cristata.     Hall,  Fifth  Ann,  Rep.  State  Geologiart  New  York 

for  the  year  1885,  pi.  xxxi,  3(i-38. 
*7,    Phractopora  crista ta.     Hall  and  Simiief>iij   Pal.  New  York,  VI,  p.  99,  pi. 

xxxi,  ?i6"38. 
)7.    Phractopora  crifitata.     Simppon,   Fourteenth  Ann.   Rep.  State  Geologiat 
New  York  for  the  year  1894^  pL  xsiv,  11^13. 
Lichenalia  (Phractopora)  <Tistata  var,  lincmta.     Hall,  Fifth  Ann.  Rep. 

State  Geologiat  New  York  for  the  year  1885,  pi.  xxxi,  S4,  35. 
Phractojxjra  criatata  var.  lineata.     Hall  and  Si tn peon,  Pittl,  New  York,  VI, 

p.  99,  pi,  xxxi,  34,  35, 
Phractopora  lineata.     Bimpeori,   Fourteenth  Ann,   Rap,  BtatG  Q^J^^f^  (^oOqIc 

New  York  for  the  year  1894,  pL  xxiv»  14.  '^'  '^      ^  o 

Hamilton:  Falla  of  the  Obio, 
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Pbractopora  cristata  yar.  lineata  Hall.     See  Phractopora  cristata  Hall. 
Phractopora  lineata  Simpson.     See  Pbractopora  cristata  Hall. 
Phractopora  megastoma  (Ulrich). 

1890.   Glyptopora  megastoma.     Ulrich,  Geol.  Sur.   Illinois,  VIII,  p.  518,  pi. 
Ixxviii,  5,  5a. 

1888.  Glyptopora  megastoma.     Ulrich,  Bull.  Denison  Univ.,  IV,  p.  83.     (Not 

defined. ) 
1894.  Glyptopora  megastoma.     Keyes,  Missouri  Geol.  Sur.,  V,  p.  21. 

Keokuk:  Warsaw  and  Nauvoo,  Illinois;  Keokuk  and  Bentonsport,  Iowa. 
Waverly:  Scioto ville,  Ohio. 

Phractopora    michelinia    Simpson.     See    Glyptopora    sagenella-Iata 
Ulrich. 

Phractopora  pinnata  (Ulrich). 

1890.   Glyptopora  pinnata.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  156,  pi.  Ixxviii,  2. 
Burlington:  Sagetown,  Henderson  County,  Illinois. 

Phractopora  sagenella  Simpson  (not  Prout).     See  Glyptopora  michelinia 
(Prout). 

Phractopora  trifolia  (Rominger). 

1866.  Fistulipora  trifolia.  Rominger,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  122. 
1890.  Prismopora  trifolia.  Ulrich,  Geol.  Sur.  Illinois, VIII,  p.  505,  pi.  Ixxvil,  4-46. 
1894.   Prismopora  trifolia.    Keyes,  Missouri  Geol.  Surv.,  V,  p.  18. 

Keokuk:  Lagrange,  Missouri;  Keokuk,  Iowa;  Warsaw,  Illinois. 

PHYLLODICTTA  Ulrich.     Genotype:  Phyllodictya  frondosa  Ulrich. 
1882.   Phyllodictya.    Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist ,  V,  p.  153. 

1889.  Phyllodictya.    Miller,  North  American  Geol.  Pal.,  p.  315. 

1890.  Phyllodictya.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  390. 
1893.   Phyllodictya.    Ulrich,  Geol.  Minnesota,  III,  p.  141. 

1896.  Phyllodictya.    Ulrich,  ZitteP s  Textb.  Pal. (Engl,  ed.) ,  p.  280. 

1897.  Phyllodictya.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1894,  p.  631. 

Phyllodictya  frondosa  Ulrich. 

1882.   Phyllodictya  frondosa.     Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist,  V,  p.  174, 

pi.  viii,  11-116. 
1893.   Phyllodictya  frondosa  (?).     Ulrich,  Geol.  Mmnesota,  III,  p.  142. 
1897.   Phyllodictya  frondosa.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 
New  York  for  the  year  1894,  fig.  88  (p.  531). 
Trenton  (Stones  River):  High  Bridge  and  Frankfort,  Kentucky;  ? Minne- 
apolis, Minnesota. 

Phyllodictya  varia  Ulrich. 

1893.   Phyllodictya  varia.    Ulrich,  Geol.  Minnesota,  III,  p.  144,  pi.  xiv,  1-8. 
Trenton  (Black  River):  Minneapolis  and  Cannon  Falls,  Minnesota. 

PHTLLOPOBA  King.     Genotype:  Gorgonia  ehrenbergi  G^initz. 

1849.  Phyllopora.     King,  Ann.  Mag.  Nat.  Hist ,  ser.  2,  II,  p.  389. 

1850.  Phyllopora.    King,  Mon.  Permian  Fobs.  England,  p.  40. 

1882.  Phyllopora.  Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist.,  V,  p.  150. 

1885.  Phyllopora.  Waagen  and  Pichl,  Pal.  Indica,  Ser.  XIII,  pp.  774, 796. 

1886.  Phyllopora.  Ulrich,  Contr.  American  Pal.,  I,  p.  5. 
1889.  Phyllopora.  Miller,North  American  Geol.  PaL,  p.  315. 
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XOPORA  Kin;^  -Continued. 

15.   Phyllojx>ra.     Simpson,  Thirteenth  Ann.  Rep.  8tate  Geologist  New  York 

for  the  ytjar  1893,  pp,  718,  726;  Forty-aeventh  Ann.  Rer*.  New  York  State 

Museum,  pp.  912, 920. 
m.  Phyllopora.     Ulrieh,  Zitters  Textb.  Pal.  (Eiigl,  ed,  \  p.  283.    ' 
n.   Phyllopora.    Simpson,  Fourteenth  Ann,  Rep*  State  GeologiBt  New  York 

for  the  ymr  1894,  pp,  512, 520. 

►porft  asperft  UlriL*h. 

H].    Phyllopora  aspera.     Ulrich,  GeoL  Sur.  Illinois,  VII  I,  p.  613,  pi.  xliv,  6-66* 
Hamilton:  Pal  la  of  the  Ohio. 

>pora  ?  corticosa  IT  1  rich.     See  Phjlloporinft  ciorticana  (Ulrich). 

:)poi"a  ehrenbergi  Swallow  (not  Geinitz). 

>8.   Phyllopora  ehrenbergi.    Swallow,  Trans*  St.  Louis  Acad.  Sci.,  I,  p.  180, 

Lower  Pcrmiani  Kansas, 

Obe,— 'As  no  descriptioii  was  given,  the   fomi  bo  identified  c^an  not  be 
recognised. 

Dpom  s^uperba  Ulrich.     Seo  Eeteporidra  perundata  (Hall)> 

:>pom  variolata  Ulrich.     See  Phylloporina  variolata  (Ulrich), 

fLOFOEO A  Ulrich .    Genotype :  Retepora  Trentone  naia  Nicholson, 

Retepora,  ai?  applied  by  various  authors  to  Ordovician  and  Bilurian 
tomosing  bryozoa  (not  LamarL^k,  1801). 
17.   Gorgonia  (?)*     Hall,  Pal.  New  York,  I,  pp.  16, 76  (not  LhinujUH,  1746), 
17.   Intricaria,     Hall,  P^l.  New  York,  I,  p,  77, 
■8.    Intricaria.     Miller  and  Dyer,  Contr.  Pal.,  No,  2,  p*  7. 
iO,   Subrvtepora.     D'Orbigny,  IVodr.  de  Pal.,  T,  p*  22. 
19.  Subretepora.     Miller,  North  American  Geol.  Pal,,  p.  326. 
IlIinoiH,  VlII,  pp,  683, 687. ) 

Phyllopora  (in  part).    Ulrich,  Jour,  Cincinnati  Soc.  Nat.  Hist^,  V,  p,  InO. 

Nov,  Gen.  (not  named),    L^rich,  Contr.  American  Pal,  I,  p.  5. 

Phylloporina.     ( LHrl  ch ) ,  Foergte,  E  iiI  I .  Sci .  LaK  Ben  igon  Un  i  v . ,  1 1 ,  ]>.  1 50. 

Phylloporioa,     Ulrich,  GeoL  Sur.  Illinois,  VIII,  pp.  399, 630. 

Ph  y  i  lopori  I  ta,    Ul  rich ,  Geol .  M  i  nt  ie«f ita,  I TI ,  p,  208. 

PhyUoporina.     Ulrich,  Zitt^rg  Textb.  Pal,  (Engl,  od. ),  p,  283. 

iporiiia  angulata  (Hall), 

i2,    Retepora  anjculata.     Hall,  PaL  Xew  York^  IT,  p.  49,  pi.  six,  3ii-h. 

Relepom  arif^rulata  (7),     Hall  and  Whitfield,  Pal,  Ohio,  H,  p.  Ill,  pi.  v,  ^4. 
Retepora  angulata.     Hal!,  Twelfth  Ann.  R<?p,  Indiana  GeoL  Nat,  Hist.,  p. 

269,pl.xiv,  1,2, 
Phylloporina  angulata,  Foej^te,  Bull,  tid.  Lab.  De*ui*on  Univ,,  H^  p,  151) 

ibid.,  IIL  1888,  pL  XV,  1. 
Subreti3|>ora  angulata.     Miller*  North  American  i  4eol.  Pal. ,  fig,  523  ( p.  326 ). 
Phylloporina  angulata.     Focrete,  G^kjI,  Stir.  Ohio,  VII,  p,  600,  pi,  xxviii,  1. 
CUnton:  Eoche-yter  and  Sodug,  New  York;  Flainlxj rough,  Canada;  Day- 

l<jn^  Toddtj  Fork^  Fair  Haven,  and  Centen'ille,  Ohio. 

^porina  aspera  (Hall). 

t7,   Goi^nia  ?  aijfjera.     Hall,  Pal,  New  York,  I,  p.  Ifi,  pi,  iv,  Sa,  b. 

Id,   Subretcpora  asi>era.     Miller,  North  American  GeoL  Pal.,  p.  326. 

K).   Ph  y  Uopo  rin  a  a^  jjcra.     Ul  rich ,  Gcol ,  S  ur  1 1 1  r  noia,  \^I ,  p,  332  j  pL  Iiii»  4-4i'. 

Chaay:  Chazy,  New  York;  Mingan,  Canada.  Digitized  by  GoOqIc 
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PhyllopOFina  aBperato-atriata  {Hall). 

1852.  RatepoTtt  ajBperati>*striata,     Hall,  Pftl.  New  York,  II,  p,  H 
1889*   Subretepyta  asperato-etriata.     Miller,  North  American  G« 
1890.   Phylloporina  asperato-striata.     Ulrich^  GeoL  Bur.  lUinoiei, 
liii,  5-^5, 
Niagara:  Loctport,  Ntjw  York, 

Phylloporina  clatlirata  {Miller  and  Dyer). 

liS78.    Intrii^ria  elathrata.     Miller  and  Dyer,  Con tr*  Pal.,  No.  2, 
1S89.    Subretepora  clathrata.     MiUefj  North  American  GeoL  Pa 
1890.   Phylloporina  dathrata,     Ul rich,  G«oU  Bur,  IlUnoKVIII, 
Cincijinati  (Lorraine):  Cint^innatij  Ohioj  and  vicinity, 

Phylloporina  corticosa  (lUrich). 

lS8(i.    Pbyllo[x>ra  ?  cortiooea.     Ulrich,  Fourte^itli  Ann,  Eop,  C 
Bur.  Minnesota  J  p.  61. 

1889.  Subretepora  ttirticofla.     Miller,  North  American  Gcol,  Pal 

1890.  Phylloporina  oorticoea,     Ulricli,  Geol.  Sur.  Illinois,  VIII 

1893.   Phylloporina  cortiooBa.     lllrieh,  Geol.  Mlnne«ota,  111,  p, 
Trf;nton  ( Black  River) :  Cannon  Falls  and  St.  Panl,  Mnn 

Phylioporina  dawsoni  Ulrich. 

1 890.   Ph  y  llo{X)  ri  na  da  wson  t .    Ill  rich ,  <  reol .  Snr.  Ill  inoia,  VTl  I^  p. 

1889.  SubreteiKDra  dawsoni.     (LHrich^  in  prea»)^  Miller,  North . 

Pal.,  p.  326, 
Trenton:  Montreal,  Canada;  Chimney  Point,  Vermont. 

Phylloporina  fenestrata  (Htill). 

1B50.    Eetextora  fenestrata.     Hall,  Third  Ann,  Rep.  State  Cabin* 

178,  pi.  ii,  Ici-f . 
1880.   Siibretepora  feneetrata.     Miller,  North  American  Geol.  Pj 
Trenton:  TjtwviUe,  Tjewla  Comity,  New  York. 

Phylloporina  gracilis  (Hall). 

1847.   Retep<>ra  graA-ilLe.     Hall^  Pal.  Now  York,  I,  p.  15,  pU  Wt 
1389,   Subretepora  gracilis     Miller,  North  American  GeoL  PiaL, 
Chazy:  Chazy,  New  York. 

Phylloporina  grani striata  I"  1  rich. 

1 890*    Pliylloporiim graiiiatriata.    iTlrich,  GeoL  Snr.  Illinoif<,  V 1 11 
3,3a. 
Trenton:  Alexander  CK)unty,  lUinoiw;  I^xitigton,  Kentue 

Phylloporina  halli  Ulri(^b. 

1890.  Phylloporina  halli,     Ulrieli,  Jour.  Cincinnati  S^ic.  Nat.  H 

%7. 
1893,    Phylloporina  halli*     GeoL  Minnesota,  III,  p.  211,  pL  iv, 
Trenton  (Hla^-k  River):  St.  Paul,  Minnesota, 

Phylloporina  incepta  (11^,11). 

1847.    RetejMjra  inrepta.     Hall,  Pal.  New  York,  I,  p.  15,  pL  iv,  ' 
1889.   S«bretepora  incepta-     Miller,  North  American  Gcsol,  PaL, 
Chazy:  Gal  way,  Saratoga  County,  New  York. 

Phylloporina  reticulata  (Hall). 

18-17,   Intricaria  ?  reti4:uktA.     Hall,  PaL  New  York,  I,  p.  77,  jil. 

1889.  Bubretepora  reticulata.     Miller,  North  Atncrit^n  GeoL  Pal 

1890.  PhylloporiEia  reticulata,    GeoL  Snr.  Ulin&ia.  VIII,  pp.  332,  ^ 
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iporina  reticulata.  (Hail) — Continued. 

13,    Phylloporina  retunilata.     GeoL  Minneeota,  III,  I>.  210,  pL  iv,  8-15, 

Trenton  (Black  River  and  Trenton):  Watertown,  New  York;  varouelocidi- 
tiea  in  New  York,  Vormont^  Minneeota  and  Canada* 

rpoTina  Bublazft  Ulrich. 

K>.    PhyHojmrina  j^iiblaxa.     Ulrich,  Jour,  CJincinnati  Boc,  Nat.  Hipt.,  XII,  p, 

179,  %.  6. 
13.    PhyHo|jorina  snblaxa,     ITlriah,  Geol.  Minneeota^  III,  p.  209,  pL  iv,  l-7» 
Trt*iit^n  (Btonea  River):  Minneapolu^,  Minnesota;  Lebanon,  La vergne and 

Murfreeabcfro,  Tennessee. 

iporina  trentonensiB  (Nicholson). 

'5.    lietepora  Trentonen§is.     Nicholson,  Geol.  Ilag.,  new  ier.,  II,  p,  37,  pL  ii, 

4-46, 
'5,   Retepora  Trentoneneie.   Nicholson,  Piil.  Provintx;  Ontario,  i*.  15,  pi,  ii,  4-4/^. 
fO.   Pliylloporina  trentonensis.      Ulrichj  Contr.  Mit!ro-Pal.  Cambpo-ftiL,  Fort 

II,  p,  47. 
f9*   Subretepora  trentonenHifl.     Miller,  North  American  G60I.  Pal.,  p.  326. 
H).   Phylloporina  trentoneneii,      Ulrich,  GeoL  Sur.  IHinoiJ,  YIII,  p.  MO,  pb 

liii,  l-lc. 
►7.   Ph  y Uoptjrina  tren  tOKensi  s.     W  b  iteav^.  Pal ,  FcifiH. ,  I II ,  p.  162, 
Trenton:  Peterhorfmghj  Ontario;  St.  Andrews,  Manitoba, 

^poiina  Tariolata  (Ulrich). 

12*   Phyllopora   variola ta.      Ul rich,  Joot.  Cindnnati  Soc  Nat,  Hiirt..,  V,  p,  160, 

pi.  vi,  14. 
19.    Subretepom  variolata.     Miller,  North  American  GcoL  Pal.,  p.  326. 
0.   Phylloporijia  variolata.    IHrich,  GeoK  8ur.  llUnow,  YIII,  p,  639. 
Cincinnati  (Utica):  Cincinnati,  Ohio,  and  vicinity. 

npa  Hall,     Sec  Eridapoi-a  Ulrich. 
rypn  bi^triata  Sitnpiwn.     See  Buiikopora  bistriata  (Hall). 
rypii  cliviilata  Simpson.     Sec  Eridopora  ?  clivulata  (Hall)* 
rypa  denttciilata  Simpson.     See  Eridopora  denticulate  (Hall)* 
rypa  geoinetrica  Simpson.     See  Fietiilipora  geomctrica  (HaU). 
rypa  gmnifem  Simpaon.     See  Fistulipora  gninifera  (Hall), 
lypa  pyrifonnis  Simpson,     See  Buskopora  pyrifonnie  (Hall), 

30TRYPA  Ulrich.     Genotype:  Fistulipora  elegans  Rominger. 

0.    Pinacotrypa-     Ulridi,  Geol,  Sur.  Illinois,  VIII,  p,  384, 

19-    Hna<H>tryi>a.      (Ulricb,  in  prese).  Miller,  North  American  Geol,  Pab, 

p.  315, 
^7.    Pinacotryija.     Simp*i)on,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1894,  p.  555. 
17.   Fifitul  iporina*     Rim  peon  ^  Fourteenth  Ann.  Rep.  State  G©f>lfjgi»t  New  York 

for  the  year  1894,  p,  555. 
►9.    Fietuliporina.    Grabftu,  Bui!,  Baffalo  80c.  Nat-  Sd.,  VI,  p.  168* 
17.   FiMtiilicella.     Simpson,  Fourteenth  Ann,  Rep.  State  Geclogurl  New  York 

for  the  year  1894,  p.  606. 
19.    Fistulicttlla.     Grabau,  Bull  Buffalo  Soc.  Nat.  Bci, ,  VI,  p,  167. 

htrypa  elega&i  (Rominger).  , ,   . 

\6.    Fiiittnlipora  elegant,     Rominger,  Proc.  Acad.  Nat  Hti.  Philadelphia,  p.  122.  ^  I  J 

fO.    Fhiaootrypa  elegane.     Ulrich,  GeoL  Sur.  lUinoii,  VUI,  p.  385.  Digitized  by  LjOOglC  1  }\ 
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Pinacotrypa  elegana  (Roniinger) — Continued. 

1 898.  Pumc'ot  ry  pii  el  e j^nina*     W  J v  i  tea ves,  Cf }D  t  r *  Oanacl  ian  Pal .  j  I,  p.  38 
1879,   Fistulijjora  pmiiOTMidea,     Nieholaon,  Pal,  Tabulate  Corals,  p.  \ 

pi.  XV,  2, 2a. 
Hamilton:  Hambutir  and  Canandaigua,  New  York, 
Obs,  Some  tif  the  Hamilton  forma  detw^ribed  by  Hall  will  u 

prove  to  be  synonyms  of  this  sp*H."ieii, 

\  Pinacotrypa  margiiLata  Whiteaves, 

1892.    Piiittcotrypji  uiarKinata.      WhiteavefiT  Contr,  OanafHau  Pal.,  I, 

Devonian  [Hamilton?] :  Ijikc^  Wiiiuepe^gosiSj  Manitoba. 

Pinacotrypa  op^ronlata  (Hall  and  Simpsoo). 

1887.    Lichenalia  ofjercnlata.     Hall  and  SltnpiKin,  PaL  New  Yofk,  VI, 
1S8S.    LiL^hetialia  opert-iilata.      Hall,  Bt^venth  Ann.  Eep.  State  Geo 

York  for  the  year  1887,  pi,  xv^  7;  Forty-first  Ami.  Rep.  New 

Masenm,  pi,  xv,  7. 
1897,   Fistnliiwra  iiperrulata.     Simpnon,  Fourteenth  Ann.  Bep.  Stat 

New  York  for  the  year  1864,  pi.  xxii/13. 

Hamilton:  York  and  neur  Le  Roy,  New  York, 

Pinacotrypa  plana  (Hall). 
*  1883.   Thallostijfraa  plam,     Hall,TmnB.  Albany  TnHtittvte,  X,p.  IS: 

^^  lR8l,p.l87). 

1884,   Thalltiptigma  plana.     Hall,  Rep.  State  txeologiFt  New  York  fc 

1883,  p,  30. 
1887,   FiHtulipora  plana.      Hall  aud  Sinip*ioiii  P&l,  New  York,  VI, 

hill,  19, 20, 
1897,    Fifltulieella  jilana.     SimpHon,  Fourteenth  Ann.  Rep.  State  Gee 
York  for  the  year  1894,  pL  xxii,  4. 

1899.  FLs^tulieella  plana.      Grabau,  Bull.  Buffalo  Soc.  Nat.  Sci.,  VI,  p. 
Hamilton;  Darien  Center  and  Eighteen*Mile  Creek,  New  York 

Pinacotrypa  sermlata  (Hall). 

1883.  Thallra*tigma    iwrrulata.       Hall,    Trant^.    Alljany    luHtitute, 
(abstm't,  1881,p,  laS). 

1884.  Thallosti^ma  acrrulata.     Hall,  Rep.  State  Geologiat  New  Yo 
year  1883,  p.  20. 

1887.    Fistnlipora  .^errulata.     Hall  and  Simpaon^  Pal.  New  York,  V 

Iviii,6^, 
1897.    Fistuliporina  H£?rnilata,     SimpfloUj  Fourteenth  Ann.  R*jp.  Stat 
New  York  for  the  year  lft94,  pi,  xxi,  15. 
Hamilton:  Wes?t  Bloomfield,  New  York, 

Pinacotrypa  stellata  (Hall), 

1883.    J.ichenalia  sttillata.     Hall.  Tran!^,  Albany  Institute,   X,  p.  18J 

1881,  p.  183), 
1884-    Liehenalia  etellata.      Hall,  Rejj,  State  Geologiat  New  York  fc 

1883,  p.  33. 
1887-   lithenalia  Htellata.      Hall  and  Simpson^  Pi*l.  New  York,  VI, 

Iviii,  15, 16, 

1897.  FiHtuli[)orina  steliata,     Sim|)«on,  Fourteenth   Ann.  R<jp.  Stat< 
New  York  for  the  year  1^4,  pL  xxi^fl. 

1898.  Lichenalia  stellata,     Whiteavep^  Contr,  Canadian  Pah,  I,  p.  3J 

1899.  Lichenalia  stellata.     Gmhau,  Bull,  Buffalo  Bo<i.  Nat,  M.,  VI, 
66  A,  x-^*  T 

Hamilton:  West  Bloomfieldli^^Jj^lHwn-Miljf^niek,  New  Y( 
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Hall,    Trans.    Albany    Institute,    X,    p.    184 


i§4, 


J87 


m. 


lotrypa  variapara  (Hall). 

S83.   Thallwtignia    v&ria[>oTa. 

{abstract,  ISSl,  p.  184). 
Thallofltigma  variapora.     Hall^  Rep.  State  Geologist  New  York  hr  the  year 

1883,  p.  18. 
Fistulipora  variapcira.     Hall  and  Binipeon,  Pil.  New  York,  VI,  p.  210,  pi. 

Iviii,  9-14. 
Fistuliporina  variopora.     8iinpeon,  Fourbeentb  Ann,  Hep.  State  Geologic 

New  York  for  the  year  1894,  pi,  xxi,  10. 
508.    FiHtulipora  variapora.     Whlteavea,  Contr.  C'aiiadian  Pal. ,  I,  p.  380, 

Hamilton :  Weet  Williams,  Ontario ;  York  and  shore  *A  Lake  Canandaigua, 

New  York, 

aporella  Simpaon  (1895).     See  Ptiloporimi  Hall. 

aporella  Simpson  (1897).     Sec  Ptilopordla  Hall. 

Eiporina  LStmpson.     See  Ptiloporina  Hall. 

aporina  pmnata  Siiupejon.     See  Ptiloporina  piunatii  (Hall). 

lATOPOKA  Viae,     Genotype:    Glaueonomc   elegant   Y^oiin|r   and 

mng. 

Vine,  Sep.  Brit.  Asboc.  Adv.  Bc\.,  LHI,  p.  191. 
Vine,  Quar.  Jour,  Geol.  Sot',  London,  XL,  p.  330. 
Shrubfiole,  Proc-  Chester  Soc.  Nut.  Hi^t.,  p.  100. 
Vine,  Proc,  Yorkshire  Geol.  PolyL  Soc.,  IX  ^  p,  78. 
U I  rich,  Contr.  American  PaL.  T,  p,  6. 
LHrich,  Geol.  Sur.  lUinoJi*,  VllI,  pp.  397,  614. 
Ulrich,  Zitt^rflTextb,  Pal.  (Engl,  ed.),  p.  2B^. 
Glauconome  of  various  authors. 
Glauconome  (not  of  GoldfuBS  or  Lonis^lale).     Hall  and  Siuipeon,  PkL  New 

Y'ork,  VI,  p,  xxiv, 
Glauconome  {not  of  Goldfu*ttj  or  I^^nmlalc).     PcMjrHte,  Bull  Bci.  Lab,  Den- 

iflon  Uoiv.,  IT,  p.  78. 
Glauconome  (not  of  Goldfuas  or  Lonmlale).     Simpson,  Fomteenth  Ann, 
Rep,  State  Geologiat  New  Y'ork  for  the  year  1894,  p.  524. 
®9.   Glanconome  (not  of  Goldfuss  or  Lonmiale).     Grabau,  BuQ.  Buffalo  Soc 
Nat.  Bci,,  VT,  p.  176. 

itopora  bellnla  Utrich. 

390.    Pinnatopora  bellnla.     Ulriuh,  Geol.  Siir.   Illinois,  VTII,  p.  619,  ph  Ixvi, 
8-8t. 
Base  of  Coal  Meamirei;    Seville,  IliiiioiH. 

itopora  camata  (Hall). 


^.  Piimatopora. 

584.  Pinnatopora. 

^M.  Pinnatopora, 

IS>^.  Pinnatofiora. 

^6.  Pmnatoj>ora- 

)90.  Pinnatopora. 

il96,  Pinnatopora. 


i87 


m 


m 


583. 


i84. 


*87. 


i97. 


Hall,  Trans.  Albany  Institute,  X,  p.  196  (abstraot, 
Hall,  Rep.  State  Geologist  New  Y<jrk  fur  the  ye^ar 
Hall  and  Simp«wn,  Pal.  New  York,  VI,  jl  273,  pi. 


GlauiYjnome  cyirinata, 

1881,  p.  196). 
Glauconome  carinata. 

1883,  p.  60. 
Glauconome  carinata. 

Ixvi,  23,  24. 
Glauconome  ca-rinata.     Suufjson,  Fourteenth  Anj^i,  Rep.  State  Geologist 

New  York  for  the  ye^r  1894,  pi,  \iii,  14,  15, 
Glauconome  cadnatii.     Grabau,  Bull.   Buffalo  Soc  Nat,  Sd,,  VI,  p,  177, 

fig-  74^  r^  T 

Hamilton:  Eighteen-Mile  Creek,  Erie  and  Ontario  counties,  New^^if^.^^^^^S^^ 
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Pxnnatopora  conferta  Ulrich. 

1800.    Piniiattuwra  conferta.     Ulrirh,  tteoL  Bur.  IIUdoH  VIII,  ji.  6 

pi.  Ixvi,  0. 
1S94.    PinuatoiM>ra  oon/erta.     Keyes,  IkfiHBOuri  Gtiii.  Skit.,  V,  p*  :^1. 
Keokuk:  Keokuk  and  BentonBix>rt.,  Iowa;  Jersey  tkJUutVj  II] 

I  Pimi&topora  carrata  Ulrich. 

1S88.    Piuuatojx>ra  curvata.     Ulrich,  BulL   Deuison  Univ.,  I\',  p.  7 
I  Waverly:  EkhfleM.  Ohio. 

Finnatopora  fleznoRa  Ulrich. 

181K).    Pinnatopora  flesaosa.     Ulrich,  GeoL  Sar.  IllinoiH,  VIII,  p,  ( 

Keokuk:  King^  Mountain,  Kentucky. 
Piunatopora  mtermedla  Ulrioh. 

f  1888,    Pirmatopora  intermedia,     TTlric/h,  EulL   Denison  TJnir.,  I\ 

•  Waveriy:  Richfield,  Oliio. 

Finnatopora  minor  Ulrich. 

1H88.    I*iuuutopora  minor,     Dlrich,  Bult  Deuiaon  Univ.,  IV,  p,  77,  ] 
Waveriy:  lUch field,  Ohio. 

Finnatopora  nereidii  (White), 

1874.    Glaucontirae  n«reiUij?.     White,  Preh  Rep.  ZnTert.  Foes.,  p.  18 
1877.    (ilaaK^nonie  nereidii.     White,  Wheeler's  U.  8.  Geo  J.  Sur.,  l^ 
vii,  5<i-i'. 
Carboniferous*:  Gonfluent^e  White  Mountain  and  BLai^k  rivers, 

Finnatopora  nodata  (Hall). 

1SH3.    (llauconnme  Jitxlata.     Hall,  TranK  Albany  Institute,  X,  p.  1( 

1881,  p,  IS). 

1883.    Glaucouome  ntxlata.     Hall,  Rep.  State  Geologist  New  York 

1882,  pi.  xxvi,  13,  14. 

J  887,    Gtauconome  ntxlata.     Hall  and  Sim  peon,  Piil.  New  York^  V 
x^xtii,  13,  14. 
Uppt^T  Heldei-lK^rg:  Xt^r  I>e  liny,  New  York, 

Finnatopora  simnlatria:  Ulricli* 

1 888 .    Pi  1  mal<  »iM>ra  n  i  m  u  Intri  x .     U  Inch,  Bull ,  Den  ihO  u  U  n  i v.  ^  I  ^'^ ,  p. 
Wavoriy:  Rirhlield,  Ohio, 

Finnatopora  Binua^a  (Hall). 

188:1    Glauu^juome  Binuofla.     Hall,  Trans.  Alltany  ImjUtute,  X,  p.  1( 

1881,  p.  18). 

1883.    CJlaiKfjnome  fiiiuujs*.     Hall,  Eep.  State  GeoIoglBt  New  York 

1882,  pi.  XX vi,  1!,  12, 

1887.    GlantM>nome  flinuosa.     Hall  and  Bimpwrn,  Pal,  New  York,  V^ 

xxxiii,  11,12. 
1897.    Glauconome  ^inufj^.     Simpeon,  Fourteenth  Ann.  Rep.  8ta 

New  York  for  the  year  1H94,  pU  viii,  8-10. 
Upper  Helderberg:  Near  Buffalo,  New  York. 

Finnatopora  striata  Ulrit-h. 

1890.    Pinnat4^jKira  t<lnata  UlrU-h.     Geol.  Bur,  HUnois,  VLII,  p.  CI 7,  p 
Keokuk:  Bentonsytortj  Iowa, 

Finnatopora  inban^ulata  Ulrich. 

188H,    PirmHtiipora  HidtaTigulata,    Ulrich.  BulLXJet^pa  Uni?.,  IV,  p. 

Waverly:  Cuyahoga  Falla,6a'iof^    " 
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Ulrieh,  Bull.  Den i son  Univ.,  IV^  p.  Ttt, 
inrich,  Geol.  But.  Illinok  VIII,  }k  81li, 


il 


IftSS. 


1887 


18VJ7 


1890, 


1S90. 
1HB4. 


Hall,  Trans*.  Albany  IiiPtitiit4^»  X,  \\  ]fk)  (iib- 
Hall,  Bep. State  Gtnjlcigbt  New  York  for  the 
Hall  and  fiimpson,  Pal.  New  Ynrk.Vl,  ji.  102^ 
Hirnpeon,  Fonrteentli  Ann»  Rt»|j.  State  Ctw>1o- 


miatopora  teniiiTaiiio8&  Ulrich. 

1 HS8.    Pi  nnatopo  ta  tenuiramosa. 
1 890.    Pinnatopo  ra  tenuiramoea, 
Ixvi,  7. 
Waverly:  Richfield,  Ohio. 

anatopora  tenoiBtriftta  (Hall). 
18H3.    (.ilanoonouie  tenrnj^triatu^i. 

stTa('t,l881,p.  19). 
Glanconome  tenuistriatu^. 

year  1882,  pL  xxv!,  15-19 
OtatKXjuotne  termij^triatuA, 

pL  X3C3ciii,  15-19. 
(.Ylaueonome  tenui^riatuti. 

gitrt  New  York  for  the  year  1894,  pi.  viiij  11-13. 
Upper  Helderberg:  Near  Buffalo,  New  York, 

nnatopora  trilineata  (Meek). 
1H72.    Gbuconome  trilineata.     Meek^  P&l.  Kaatem  Nebraakar  p.  157,  pi.  \nj4it-tf. 
Pifinatopora  trilineata.     Ulrit^h,  ( it^ciL  Rur.  1  llinois,  VI 1 1 ,  p.  620,  pL  1  vi,  H. 
Pinnatopora  tri  1  meata.     Ke  yes ,  M  iissouri  G  eol  *  8a  r. ,  V ,  p.  3  L 
Upper  Coal  M(*asuTe0:  Nebraska  Oty^  Nebraska^  Sangamo!i  CVimjly,  Illi- 
nois; Kansis  City,  MistUJurK 

nnatopora  vinei  Ulrieh. 
IS.%*   Pinnatojwra  viuei*     Ulrich,  Bull.  Denison  Univ.,  IY»  p.  77,  pi.  xh\Ti. 

Pi n natopora  vinei ,     Ul rich ,  G etiL  8u r .  T 1  li no iiJ|  V T 1 1 ,  p.  iiUi,  pi ,  I  x  si ^  h-^b, 

Pinnatopf^ra  vinei.     KeyeH,  Miawmri  GeoL  Bur. ,  Y,  p.  31 , 

Wavcrly:  Richfield,  Ohio. 

Keokuk :  Keokuk ,  Iowa;  Kinji^  Mountain,  Kentucky. 

nnatopora  wkitei  Foerste. 

IHS7*   Glaueonome  whitii.     Foerste,  Bull*  Sci.  T^b*  Denison  Univ. ,  11,  j>.  78. 
1887.    Piimatopora  whitii.     Foerste,  BuiL  8d.  Ijab,  Denison  TTniv.,  11,  p.  87,  pi. 
vii,  4a-c 
Coal  Meatiuret*:  Flint  Ridge,  Ohio. 

uuLtopora  ^^oiingi  Ulrich. 
1868.    l*innato|H^ra  youugi.     Ulrich,  Bull.  DeniHon  Univ.,  1 V,  p.  78,  pi.  xiv,  f>,  6n* 
Pinn  atopora  y oungi .     U  i  ri  ch ,  Geo  1,  Su  r.  11 1  inoiM,  V 1 1 1 ,  p.  615,  pi .  1  x  v  i ,  li. 
Pi  nnatopora  y  oungi.     Keyes,  MifiBouri  GeoL  Sur.,  Y,  p,  .11 . 
Waverly:  Richfield  and  Lcnli,  Ohio. 
Keokuk  t  Keokuk,  Iowa;  Kin g* a  Mountain,  Ktjti tuck y. 

HYPOEA  McCoy,     Genotype;  Polypora  deiidiQide.s  Mi^Goy. 

1845.   Polypora.  McCoy,  SynofisiiJ  Carbm,  Fo^.  Ireland,  p.  iHMl. 

Polypora,  D^Orbigny,  Prodr.  de  Paleontologie,  I,  p.  45* 

Polypora.  Hall,  Pal.  New  York,  II,  p.  167. 

Polj-pora.  McCoy,  Brit.  Pal*  Fotis.,  p.  1 15. 

Poly  pom.  El  c  h  w  al  ( I ,  Le  t  h  i!?a  Rosei  ca ,  I ,  p.  372. 

Pulypura.  Nichulaori,  Pal.  Pruvince,  Ontario,  p.  98. 

Polypora.  Etheridge,  Jun.,  Proc.  GeoL  Aasoc,  IV,  p.  120. 

Polypora.  Vine,  Rep.  British  Assoc.  Adv.  Sci.,  p.  170. 

Polypora.  Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,V,  p.  150. 

Poljrpora.  Claypole,  Quar.  Jour.  GeoL  Soc.  London,  XXXIX,  p.  31 . 

1885.   Polypora. .  Hall,  Rep.  State  Geologist  New  York  for  the  year  iJ^t9@OOQlc 

1885.   Polypora.  Vine,  Proc. Yorkshire  GeoL  Polyt.  Soc.,  IX,  p.  86.  ^ 

1885.   Polypora.  Waagen  and  Pichl,  Pal.  Indica,  Ser.  XIII,  pp.  774, 781. 


1890. 


1850. 
lA'i2* 
1854, 

im). 

1874. 
1875. 
1881. 
1882. 
1883. 
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POLYPOEA  MeCoy — Continued. 

i8S6.    Polypora.     Ulrichj  Contr*  American  PaL,  I,  p.  5, 
1 887.    Polypora.     Foerate,  Bull.  Sci.  Lah.  Denison  Univ, ,  II,  p,  82. 
1SS7.    Polypora,     Hall  and  SimpSQiij  PaL  New  York,  VI,  p.  jcxiv. 
1880.   Polypora.    Miller,  North  American  GeoL  Pal,  p.  315. 
1890.   Polypom.     Ulrich,  Geol.  Sur.  Illinois,  VUI,  pp.  396, 585. 

1894.  Polypora.     Pofta,  Syst  Sil.  Bohame,VIII,  1. 1,  p.  M. 

1895.  Polyjn>ra.  Si  in|>Hon^  Thirteenth  Ann.  Rep.  State  Geologist  ^ 
the  year  1893,  pp.  699,  724;  Forty-seventh  Ann.  Rep.  Nev 
Mneetim,  pp.  893, 918. 

1895.  Poly[Jora.  Whirl  borne,  Devon.  Fauna  England,  (Pal.  Soo,  1 
li,  Part  4,  p.  174. 

189a   Polypora,     IHrich,  ZitteVs  Textb.  Pal.  (Engl,  ed,),  p.  2fi2. 
1897.   Polypora.     Sirapaon,   Fourteenth  Ann.   Rep,   State  Geologij 

for  the  year  1894,  pp.  502, 520. 
1899.   Polypora.'   Oraban,  Bull.  Buffalo  So<y.  Nat  8d.,  VT,  p.  162. 

1896.  Polyporella,  Simpson,  Thirteenth  Ann.  Bep.  State  Geologi 
for  the  year  1893,  pp.  700,  725;  Forty-peventh  Ann.  Be] 
State  Museum,  pp.  894,  919. 

1897.  Polyporella,  Simp»^on,  Fourteenth  Ann,  Rep.  State  Geologi 
for  the  y^rl894,  pp.  502,  520. 

'  1 895 .    Flabell i}x>rella.     Sim]3aon,Thi rteen th  An n .  Rep.  State  Geol oja 

I  ^(  for  the  year  1S93»  pp.   703,  725;    Forty-seventh  Ann.   Rej 

I  St^te  Museum,  pp.  81J7,  919. 

1 897 .    Flabcl  1  i  p>rella.     Sira  iw=ion ,  Fou  rteenth  Ann,  Rep.  State  Geo!  o^ 

for  the  year  1894;  pp.  502,  521. 
1876,   Protoretepora.     De  Koninek,  Reeh.  sur  leH  Fogs.  Pal.  de  la 
ilu  Sud,  III,  p,  170;  1898,  Engl,  translation,  Mem.  Geol.  St 
Wnl<?P,  Pal.  No.  6,  p,  136, 

Polypora.  aouleata  (Hall). 

1883.  Fenest^lla  aculeata.  Hall,  Trans.  Albany  InBtitntc,  X,  p^ ' 
1881,  p.  21). 

1883.  Fenestella  (Polypora)  at^uleata.     Hall,  Rep.  State  Geologij 

for  the  year  1882,  pi.  xxviii,  5-7. 
18S6.    Fenestella  (Poly iHira)  ai:tuleata.     Hall,  Fifth  Ann.  Rep,  St 

New  York  for  the  year  1885,  pi.  xl,  6-11. 
1887.    FeneHtella  (Polypora)  aeuleiita.     Hall  and  Simpson,  Pkl.  Nt 

p.  1t57,  pi.  xxTV|  6-7,  pi.  xl,  6-11, 
Hamilton:  FallH  of  the  Ohio. 

Polypora  albionensis  Spencer.     Becognizable? 

1884.  Polypora  (Fenestella?)  albionensis.     Spencer,  Trans.  St,  Ijm 

IV,  p.  605,  pi.  vii,  5,  5^r. 
1884.    Polypora  (Fenestella?)   albionensis,     Spejit*er,   Bull.  Museun 
Miepouri,  I,  p.  55,  pi.  vii,  5,  5f?. 
I  Niagara:  Six  miles  east  of  Hamilton,  Ontario. 

'  Polypora  approzimata  U I  rich* 

1859.    Polypora  biarmica  (not  of  Keyserlijig).      I^ut,  Trans,  St. 

ScL,  I,  p.  450. 
1890.    Polypora  approximata.     Ulrich,  Geo).  Sur.  Illinoia,  VIII,  p. 
5,  6<i. 
Chester:  Chester,  Illinois;  Sloaim  Valley  and  Litchfield^  Kei 
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874. 

mi. 

S98. 


883. 


887. 


888. 


884, 


885. 


887, 


888. 


Nicholmin,  Geol.  Mag.,  nt^w  ser,, 
Nicholson,  Pal.  Provini*  tJnt-ano^ 


Hall^  Rep.  8tate  Geologist  New  York  for  the  year 


pora  arkonenais  Miller, 
874.    Polyi>ora  luberculata  (not  of  Prout) 
I,  p.  lt)2,  pi.  ix,  20, 
Poly  pora  tuberculata  (not  of  Prout). 

p.  100,  fig.  a7a-^\ 
Polypora  arkoneoBip.     Miller,  American  Pal.  Fotffl.,  e<lition  2,  p.  292. 
Polypora  Arkonensis,     Whiteaveii,  Contr,  Cana*lian  I'aL,  I,  p.  379. 
Hamilton:  Arkona,  Ontario. 

pora  arta  (Hall). 

879.    Fenefltelk  Arta.     Hall,  Thirty^aecond  Ann,  Rep,  New  York  State  Mtieeura, 
p.  \m  (reprint,  1880,  p.  25). 
Fenest^lk  Arta.     Hall,  Rep.  State  Geologist  New  York  for  the  y^ir  1882^ 

pi.  Kviii,  A-9  (in  part). 
Fen^tella  (Poly pora)  Arta,     Hall  aud  Simpson,  Pal.  New  York,  VI,  ji,  6S, 

pi.  x\'iii,  4-7, 
Fenestella  (Polypora)  Arta.     HalU  Seventh  Ann.  Rep,  Btate  Geologist 
New  York  for  the  year  1887,  ]>],  xiv,  l-^;  Forty-first  Ann,  Bap,  New 
York  State  Museum,  pi.  xiv,  1-3. 
Lower  Helderberg:  Catakill  Creek,  New  York, 

pora  aip«3tanB  (Hall). 

Fenestella  afipectuw.     Hall,  Thirty-sixth    Ann.    Bep.    New   York    State 

Mupeiim,  p.  59. 
Polypora  aspectan^*. 

1884,  pi  i,  4. 
Fenestella  (Polypora)  uspef^tans.     Hall,  Sixth  Ann.  Rep.   State  Geologist 

New  Y<irk  for  tlit^  )  t-ar  1886,  p.  65. 
Fenestella  (PolyiK>ra)  aj3i>et!tans.     Hall,  Seventh  Ann.  Rep.  State  Geolo- 
gist New  York  for  the  year  1887^  pi.  xiii,  10-14;  Forty-firsiit  Ann.  R^p. 
New  York  State  Muwum,  pi.  xiii,  10-14. 
Sfl?..  Polypora  aspectans.     Slmpt^n,  Fourteenth  Ann.  Hep.  State  Geologist  New 
York  for  the  year  1894,  pi,  i,  12,  13, 
Hamilton;  BeLlona,  New  York, 
pora  biarmica  Prout  (not  of  Keyst^rling).     See  Polyponi  approx- 
lata  Ulrich* 

pora  biseiiata  Ulrich. 

890.    Polyi>ora  biseriaU,     Ulricb,  Geol,  Bur.  Illmois,  VIII,  p,  592,  fig,  M  (p. 

315),  pi  Ix,  4~^&, 
894*   PoJypora  bit?eriata  (7).     Keyes^  MisBOuri  Geol.  Sur.^  V,  p.  ^. 

Wareaw:  Wareaw  and  Monroe  County,  lUinoia;  Barrett  Station,  Mieiouii 
(Keyee). 

pora  blandida  Uh kh, 

886.   Polypora  blandida.     Ul rich,  Contr.  American  Pal.,  I,  p,  IR,  pi.  li,  3,  3^*, 
Hamilton:  FallB  of  the  Ohio. 

pora  brevisnlcata  (Hall). 
883.    Fenestella    brevisulcata, 
(abfltmct,  1881,  p.  26), 
886.    Fenestella  (Polypora)  brevisulcata.     Hall,  Fifth  Ann*  Rep.  State  Geologist 
New  York  for  the  year  1885,  pi  xl,  12-15. 
Fenestella  (Polypora)  breviHulcata.     Hall  and  Sim  peon,  Pal,  New  York^ 

VI,  p.  168,  pi  xl,  12-15.  p  ^^^ 

Upper  Helderl>erg:  Walp<jl*i,  Ontario.  ^'^'^'^^^  ^'  "^OU^ 


Hall,    Trans.    Albany   Institute,    X,    p.    163 
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Polypora  bnrlingtonfinBLa  ITlrich. 

1890.    Polypora  hurlingtonenHia.     Ulritih,  GeoL  Sur.  Illinois,  VTII^ 
2,  2a. 
BuHin^^ton:  Burliagton,  Iowa;  Henderson  County^  ll]inoifl« 

FoLypora  carinella  (Hall  and  Simpeon). 

1883.   Fencslelk  (Polypom)  n.  up.  (T).     Hall,  Rep.  Bt«te  Geotogi 

for  the  year  1SS2,  pi.  xxxlii,  1, 2* 
1887.   Fenestella  (Polypora)  carinella.     Hall  ami  Simpsiin,  Pal,  N 
p.  153,pl.xlii^l,2, 
Upper  Helderberg:  Near  Bufialo^  New  York» 

Polypora  celaipora  (Hall). 

IHSli.    Fent^<!lla  t^elsipora.     Tlall^  Trans.  Albany  Institute,  X,  p.  ^ 

18Sl,p.24). 
1883.   Feneate  1  la  (Polypora)  eelsipora.     HalUKep.  State  ifeologjat 

the  year  1S82,  pi.  xxxiii,  5-8,?  9, 10. 
ISSa.    Fenestella  (PolyiJora)  eelmpora.     Hall,  Fiftli  Aim.  Ilep.  S 
I         '  New  York  for  the  year  1885,  pL  xli,  10-22,  pi.  xlii,  5-10, 

I     j  1S87.    Fenestel la  (Polypora)  celflipora*     Hall  and  Whnp^jn,  Pal.  N 

'     I  p.  150,  pi.  xli,  1(^-22,  pL  lii,  5-10. 

^      *  Uplier  U el derberg:  Walpole,  Ontario. 

Polypora  oelfipoia-tainima  (Hall). 

P^  1S83.    Fene»tella  celmpora  van  minima.    Hall,  Trans.  Albany  InMi 

'1'  (abstract,  18S1,  p.  24). 

'  1H83.    Fencst^lla  (Polypora)  celaipora.     Hall,  Rep.  State  Geoi<jgi 

for  the  yejir  1882,  pi.  xxviii,  1-4. 
188S.   Feneetella  (Polypora)  ceMiwra  var,  nunima.     Hall,  Fifth  A 

Geologist  New  York  for  the  year  1885,  pi.  xli,  ll-l*i. 
1887.  Feneetella  (Polypora)   celaipora  var.  minima.     Hali  and  t 
New  York,  VI,  p.  151,  pi.  xx^v,  1-4,  pi.  xh,  11-13, 
;  Hmnilton:  Falls  of  the  Ohio. 

Polypora  celsipora-minor  (Hall). 

1883.   Feneatella  cebij^ora  van  minor.     Hall,  Trans.  Albany  liMti 

(abstract,  1881,  p.  24). 
1884^.   Fene«tella  (Polj'pora)  celf^ipora  var.  minor.     Hall,  Fifth  A 

Geologist  New  York  for  the  year  18S5,  pi.  xli,  14, 15. 
1887.    Fenestella  (Polypora)  celsipora  var.  minor.     Hall  and  ^\\n\ 

York,  VI,  p.  151j  pi.  xU,  14, 15. 
Upper  Helderberg:  Walpole,  Ontario. 

Polypora  oestriensis  Ulrioh. 

IH90,   Polyi>ora  eeetrienaia.     Ulrich,  Gcol.  Sur.  lUinoie,  VHIj  p.  5« 

pL  Ix,  7-7r. 
18&4.   Polypora  ce«trienais.     Keyes,  Miis'ouri  Gef>l.  Siir.,  V,  p.  29. 
Chester:  Chester,  Kaskaskia,  and    near  Anna,   Illinois;    I 
SloaoH  Valley,  Kentneky. 

Polypora  compacta  (Hall). 

1879.    F(nieif*tella  comjiactA.     Hall,  Thirty-second  Ann.  Rep-  Ne 

Museum,  p.  im  (reprint,  1880,  p.  25). 
ISftS.    Fenestella  comjMcta.     Hall,  Rep.  State  Genloj^jit  Nf  w  Yorii 

1882,  pLxviii,l^i, 
1887.    Fenestella  (Polypora)  eom pacta.     Hall  and  Simpson,  Pal,  J 

p.  S3,  pL  xviii,  1-3,  ph  xxii,  4, 5, 
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ypora  campacta  (Hall)— ContirniecL 

1883»   Fenestella  (Hemitrypa)  Nerv'ia   (in  part)*     HalU  Hep.  State  Geologist 
New  York  for  ih&  ye&T  lftft2,  jtl.  xxii,  1-3. 
Ijower  HeUlerherg:  Clarksvillej  New  York* 

ypora  complanata  Ulrich. 

1  riftO.    Polypora  complanata.     ITlrieh,  GeoL  Snr.  Illinois,  YIII,  p,  697,  p],  Ix,  fWku 
i'liesitt^r:  Che«ter|  IlliiniiH* 

ypora  oompreBsa  (Hall). 
1879,    Fenestella  compreBsa,     Hall,  Thirty-reconU   Ann.  Bep.  New  York  State 

Museum,  p.  164  (reprint,  1880,  p.  2ft). 
1887.   FencstcUa  (Poly  1*0 ra)  wjmpreflfia.     Hall  nud  RimiJtion,  PaL  New  York, 

VI,  p.  61,  pi.  xviii,  14^18. 
1883.    FeneMella  planiramoEs.     Hall,  Reji.  State  Geologist  New  York  for  the  yejir 

1882,  pLxviii,  14-18. 
Lower  Ilelilerber:g:  ClarksvLlle,  New  York, 

yporfi  confefta  (Hall). 

1883,    Feueetella  conferta.     II nil,  TraiiM.   Allmny  Tnslitnte,  X,  p.  ft3   (abstrat^, 
1879,  p.  7). 

1882.  Fene^itella  cHinlerta.     Hall,  Elevejith  Ann.  Rep.  Indiana  Qeol.  Nat  IIlhL, 

p,  252, 
Niagara:  WalUron,  Imliana. 

ypora  cortlcosa  Uirich, 

18**.    Polyijora  t'orticoea.     XTlri^h,  Geol*  Bur.  Tllinoifl,  VJU,  p.  596,  pi.  Ix,  r>^^, 

pi.  1x1, 1. 
1894.    Pol  ypora  corticosa.     Keyes,  Miieouri  G«ol.  Sur.,  V,  p.  SO, 
Chester;  Chester,  Illinois, 

ypora  crassa  Ulrich. 

1 S190.    Poly pora  crfliBa.     tHrich,  Geol.  Sur.  Illinois,  VTIT,  p.  fSKX^,  pi.  lii,  8,  8a. 
Upper  Coal  Meamiren;  f^iigar  Creek,  Sftogamon  Comity,  IlUnoia, 

jrpora  creliesceiis  (Hall). 

1886.  Fence tel la  erebeg<«n«.     Hall,  FUth  Anii,  Bep.  State  Geologist  New  York 

for  the  year  1885,  pi.  xlv,  20, 21. 

1887.  Feneetella  (Polypora)  crel>escenp.     Hall  and  BimpsoUt  Pal.  New  York,  YI, 

p.  170,  pi.  xlv,  20,21. 
Upper  Helderberg;  Western  New  York, 

ypora  cultellata  HalL     See  Polypora  t*huinnrdi  Prout. 

^pora  cylindracea  (Hall), 

1883.  Fenestella     cylindraeea.     Hall,    Trans,    All>iuiy     Institnt+^j    X,    p.    168 

{abstract,  1881,  p.  24). 
Upper  llelderbe^;  Near  Buffalo,  New  Yark, 

rpora  distana  (Hall), 

1S83.   Fene-3tella   distana.     Hall,  Tran**.  Albany  Institute,  X,  p-  IftS   (abstract, 

1881,  p.  23). 
1883.    Fenestella  (Polypora)  distans.     Hall,  Rep.  folate  (IwilitglHt  New  York  for 

the  year  3882,  pi.  xxx,  2-5,  ?  C-10, 15, 10. 

1 886.  Fenestella  distana.     Hall,  Fifth  Ann.  Rep,  State  Getik^lHt  New  York  for 

the  year  1885,  pi  xliv,  7. 

1887,  Fenestella  {Polyi>ora)  distans.     Hall  and  SliuiM4on,  Pal.  New  Yi»rk,  V 

p.  161,  pL  XXXvii,  2-10,  15,  16,  pi.  xliv,  7.  Digitized  by 

Upper  Heiderbeig:  Near  BtifEalo,  New  York, 
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Polypora  distincta  Ulrich, 

1890.    PolyjKira  dirttineta.     Ulrieh,CieoL8ur,Illiiioia.  Vni,p.60J 
Upi>er  OmI  Metwiurea:  Springfieltl,  IlUnoin, 

Polypora  elcgans  ?  Hall*     See  Pol>"poi"a  idothea  Hall. 

Polypora  elongata  (Hall), 

1SS3.    Feneatella  (Polypora)  elongate.     Hall,  Hap- State  Geologic 

the  year  1882,  pi.  Kxxiii,  3, 4. 
1887.    Fe&e&tella  (Polypora)  elongata.     Hall  and  Simpson,  PaL 
p,  153,  pL  xlii,  3, 4. 
Upper  Helderberg;  Onondaga  Valley,  N^w  York. 

j  Polypora  eudora  (Hall)* 

'  1879.    Funeirtella  Eudora,     Hall,  Thirty-Bei*4>nd  Ann.  Rep.  New '' 

semn,  p.  165  (reprint,  ISHO,  p.  27) » 
18S3.   FenMtella  Eudora.     Hall,  Rep.  State  (leologist  New  Yo 

1882,  pi.  xix,  3-10,?  12. 
1887.    Fenestella  (Polyx»ora)  Pludora,     Hall  and  f^imp^son,  Pal.  '. 
p.58,pLxix,3,4,?5,6-10, 
Lower  Ilclderberg:  C.larkfTvillf',  New  York. 

Polj^Kira  fa.stuo3a  Foerste  (De  Koninck?), 

1887,    Polypora  faHtuofta  De  Konincfc.    Foerste,  Bull.  Bei,  Lab.  De 

p.  82,  pL  vii,  9a-ff, 
H  Coal  Pleasures:  Flint  Ridge  and  Badd  Hill, Ohio. 

•  Obe.     It  ia  \ery  unlikuly  that  F<.it»r*tt*^*H  fom\  is  the  specie 

ninok  diiftfrilje^l  under  the  name  1*.  fat?tnoHa, 

Polypora  fiBtuIata  (Hall)^ 

1884,    Foneatella  fiKtulata.     ITall,  Thirty-wlxth  Aim.  R(?p.  New  1 

seum,  p.  59. 
1885*   Fenestella  fistulata.     Hall,  Rep.  State  Geologist  New  Yoi 

1884,  pL  i,  6. 
1887.    Peneetella  {Polypcsra)  fiwtulata.     Hall,  l^ixth  Ann.  Rep.  I 

New  York  for  the  year  IftSfi,  p.  64. 
188R.    Fenestel la  ( Polypora)  fiatidata.     Hall,  Seventh  Ann.  Rep. 

JTew  York  for  the  year  1887,  i»l.  xii,  l-lfl;  Forty-first 

York  State  Museum,  pi.  xii,  1-16. 
1 S95,   Pol  y porella  fiatulata^     Sim  pwn ,  Th  t  rtcen  th  An  n .  Rep.  Stati 

York  for  the  year  1893^  p.  700;   Forty -seventh  Ann.  I 

State  Museum,  p.  894. 
1897.   Polyporella  fktnlata.     Simpson,  Fourteenth  Ann.  Rep.  Stafc 

York  for  the  year  1894,  ph  i,  9, 10. 
Hamilton  I  Genesee  and  Erie  iTountiee,  New  York;  West  Wi 

Polypora  flabelliformia  (Hall). 

1883.    Feiiestella  flabelliformis.    Hall,  Trans.  Allmny  InMitute,  X, 
1881^  p.  23). 
•I  18^3.    Fenc^tella  (Polypora)  flttbellifejnni5.     HaU,  Rep.  State  Geol 

for  the  year  1B82,  pi.  XXX,  11, 12. 
1887.    Fenestella  (Polypora)  flabellifonnif*.     Hall  aiul  Simpson, 
VI,  p,  161,  pi.  XXX vii,  11, 12. 
Upper  Helderberig:  Onondaga  \'"alley,  New  York,     In  the 
I  Institute,  X,  p*  165,  the  loeality  i?  ^iven  m^  Short** ville,  nc 

New  York. 
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30Ta  T  grftcilis  Prout,  ^ 

!60,    Polypora  graciliB.     Prout,  Tranp.  St,  Louiij  At^d.  Bci.,  I,  p.  580.  • 

Polypora  gracilis.     Prout,  Geo!.  Sur.  Illinois,  II,  p*  422,  pi.  xxi,  1, 1ft, 
Polypora  gracilis.     Ulrichj  Bull  Denison  Univ.,  TVt  p.  73, 
Polypora  ?  graoilia,    Ulricb,  Get>L  Snr,  Illinois,  VIII,  p.  590,  pi.  Ixi,  10, 10a. 
Polypora  grat'ili^.     Keyeft^  Miftsouri  Geol,  San^  Y,  p.  28. 
Keokuk^  Warsaw  and  Nauvoo,  IllinoiB^  Keokuk,  Iowa,  Kings  Moim tain, 

Kentucky. 
Waverly :  Richfield  and  Scioto ville,  Ohio. 

»ora  granillQea  (Hall). 

\S^.    Fene-stella  graniHnea.     Hall,  Tnuis.  Albany  Institute,  X,  p.  168  {abetraAt, 

1881,  p.  27). 
186.   FenesbeUa  (Polypora)  granilinefl.     Hall,  Fifth  Aim.  Eep,  State  (leologint 

New  York  for  tho  year  1S8^,  pi.  xl,  20-23. 
(87*    Fenestella  (Polypora)  granilinea.     Hall  and  Sim  peon,  PaL  New  York,  VI, 

p.  154,  pi.  si,  20-23. 
Upper  Helderberg:  Walpole,  Ontario.  i 

»ora  haUiana  Prout, 

560,   Polypora  Hallisna.    Prout,  Trans.  St.  Lonis  Acari.  Sci.,  T,  }i.  580. 

t66,    Polypora  Hall  iana.     Prout^  G  eol ,  Su  r .  1 1 1  i  n  oia,  Tl ,  p.  421 ,  pi .  x  x  i ,  4—4  k 

576-7 .  Protoretepora  ( Vol  yjni  ra )  Hal  liana.     De  K  oninck  j  Rei?h .  sn  r  le«  Foa^.  1  *al . 

de  la  Nouv.  Gal  lee  du  Sud,  III,  p.  179;  1898,  English  translation,  Mem, 

GeoL  Sur.  New  South  Wales,  1^,  No.  6,  p,  137, 
too.   Polypom  hal  liana.     Ulrich,  Geol.  Sur.  lUinoiH,  ^^^IJIp  p.  687,  ph  lix,  5-^. 
!94,    Polypora  hal  liana.     Keyes,  Miswouri  GeoL  Sur,,  V^  p.  28. 
Keokuk  and  Warsaw:  Warsaw,  Illinoii?,  and  KtH^kuk,  Iowa* 

pom  Hallmna  Jiicholson  (not  Prout)—  ? 

174.    Polypora  Halliana,     Nicholson,  Pal.  Province  Ontario,  p,  99, 
Upper  Helderberg:  Wain  fleet,  Ontario. 

poi-a  Hanii  1  ton  c  nah  Prout,    See  liete  po  ri  n  a  h  am  iltonen  y  in  (Prout) . 

lora  hexagonalift  (Hall). 

►83.    Ftinfst<>lla  hexagonal  is.     Hall,  Trans,  Albany  Institute,  X,  p.  16(9  (abstract^ 

lSHl,p.27), 
183.    Fene84el1a  { Polypora)  hexagonal b.     Hall,  Bep.  State  lerdogist  New  York 

/or  the  year  1882,  pi.  xxxi,  14-20. 
IS7.    Fen<^tclla  (Polypora)  hexagonalia.     Hall  and  Simpson,  PrI.  New  York, 

\%  p.  164,  pi.  xxxiii,  14-20. 
Upper  HelderlwTg:  Walpole,  Ontario, 
)ont  hexagonalifl-forainiiiuloaa  (Hall). 
S83.   Fejieatelltt  hejcagonalis  var,  foraminnlosa.     Hall,  Trans.  AUwny  Inmitute, 

X,  p,  169  (abstract,  IBSl,  p.  27). 
J83.    FeneHtellft  (Polypora)   hexagon  alls   var.  foraininulo8a.     Hall,  Rep.  State 

Geologist  New  York  for  the  year  1882,  pL  xxJtii,  16-20. 
t87 .    Fen  estel  la  (Polypora)  hex  agonal  k  \*ar,  f oram  i  nu  1  osa.     I  lad  and  Simpson , 

Pal.  New  York,  VI,  p.  165,  pi.  xxxix,  16-20. 
Upper  Helderbeig:  Wal^wle,  Ontario. 

lora  idotbea  (Hall). 

J74.    Poly|iora  elegana  (?).     Hall,  Twenty-fiixth  Ann.  Rep.  New   York  State 

Museum,  p.  97.  ^-^  I 

i79.    Fctiestella  Idothea.     Hall,  Thirty-second    Arm.    Rep.  New  York  Bt^ti^OOglC 

Museum,  p.  166  (reprint,  1880,  p.  2S), 
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Polypora  idothea  (Hall) — Continued. 

1883.   Fenestella  Idothea.     Hall,  Rep.  State  Geologist  New  York  for  the  year 
1882,  pi.  xix,  14, 15. 

1887.  Fenestella  (Polypora)  Idothea.     Hall  and  8imp«>n,  Pal.  New  York,  VI, 

p.  60,  pi.  xix,  14, 15. 
Lower  Helderberg:  Clarksville,  New  York. 

Polypora  imbricata  Prout.     Not  recognizable. 

1866.   Polypora  imbricata.     Prout,  Trans.  St.  Louis  A(»d.  Sci.,  II,  p.  412. 
*  *  Mountain  Limestone :  * '  Indiana. 

Polypora  impressa  Ulrich. 

1888.  Polypora  impressa.    Ulrich,  Bull.  Denison  Univ. ,  IV,  p.  72,  pi.  xiii,  8, 8a. 
Waverly:  Richfield,  Ohio. 

Polypora  incepta  Hall. 

1852.   Polypora  incepta.     Hall,  Pal.  New  York,  II,  p.  167,  pi.  xlD,  5a-/. 
1890.   Polypora  incepta  (Hall?).    Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  368,  pi.  Iv,  1. 
Niagara:  Lockport  and  Rochester,  New  York;  Waldron,  Indiana. 

Polypora  intermedia  Prout. 

1858.   Polyi)ora  intermedia.     Prout,  Trans.  St.  Louis  Acad.  Sci.,  I,  p.  272,  pi.  xv, 
5,  5a. 
Hamilton:  Falls  of  the  Ohio. 

PolyxN>ra  IsBYistriata  (Hall). 

1883.   Fenestella  (Polypora)  Isevistriata.     Hall,  Rep.  State  Geologist  New  York 

for  the  year  1882,  pi.  xxviii,  14-16. 
1887.   Fenestella  (Polypora)  laevistriata.     Hall  and  Simpson,  Pal.  New  York, 
VI,  p.  159,  pi.  XXXV,  14-16. 
Hamilton:  Falls  of  the  Ohio. 

Polypora  largiBBima  (Hall). 

1883.   Fenestella  largissima.     Hall,  Trans.  Albany  Institute,  X,  p.  164  (abstract, 
1881,  p.  22). 

1883.  Fenestella  (Polypora)  largissima.     Hall,  Rep.  State  Geologist  New  York 

for  the  year  1882,  pi.  xxvii,  8,  9. 
1887.   Fenestella  (Polyjwra)  largissima.    Hall  and  Simpson,  Pal.  New  York,  VI, 
p.  156,  pi.  xxxiv,  8,  9. 
Upper  Helderberg:  Central  New  York. 

Polypora  latitmncata  (Hall). 

1884.  Fenestella  latitruncata.     Hall,  Thirty-sixth  Ann.  Rep.  New  York  State 

Museum,  p.  58. 

1887.  Fenestella  (Polypora)  latitruncata.     Hall,  Sixth  Ann.  Rep.  State  Geolo- 

gist New  York  for  the  year  1886,  p.  68. 

1888.  Fenestella  (Polypora)  latitruncata.    Hall,  Seventh  Ann.  Rep.  State  Geol- 

ogist New  York  for  the  year  1887,  pi.  xiii,  1-9;  Forty-first  Ann.  Rep. 
New  York  State  Museum,  pi.  xiii,  1-9. 
Hamilton:  Darien,  New  York;  West  Williams,  Ontario. 

Polypora  levinodata  (Hall). 

1883.   Fenestella  levinodata.     Hall,  Trans.  Albany  Institute,  X,p.  169  (abstract, 

1881,  p.  28). 
1883.   Fenestella  (Polypora)  levinodata.     Hall,  Rep.  State  Geologist  New  York 

for  the  year  1882,  pi.  xxxiii,  12-15. 
1886.   Fenestella  (Polypora)  levinodata.     Hall  and  Simpson,  Pal.  New  York, 
VI,  p.  169,  pi.  xiii,  12-15.  ^  . 

Hamilton:  Falls  of  the  Ohio.  Digitized  by  vjOOglC 
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Polypora  lil»a  Hall. 

1874.   Polypora  Lilia.    Hall,  Twentyndxth  Ann.  Rep.  New  York  State  Museum, 

p.  96. 
1879.   Fenestella  (Polypora)  Litea.    Hall,  Thirty-aeoond  Ann.  Rep.  New  York 

State  Museum,  p.  165  (reprint,  1880,  p.  27). 
1883.   Fenestella  (Polypora)  Likea.    Hall,  Rep.  State  Geologist  New  York  for 

the  year  1882,  pi.  xviii,  19,  20. 
1887.   Fenestella  (Polypora)  LiUea.    Hall  and  Simpson,  Pal.  New  York,  YI,  p. 

62,  pi.  xviii,  1&-22. 

1883.  Retepora  n.  sp.     Hall,  Rep.  State  Geologist  New  York  for  the  year  1882, 

pi.  xviii,  21,  22. 
Lower  Helderberg:  Schoharie  and  Clarksville,  New  York. 

Polypora  maccoyana  Ulrich. 

1890.   Polypora  maccoyana.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  588,  pi.  lix, 

3-3<i. 
1894.  Polypora  maccoyana.     Keyes,  Missouri  (tcoI.  Sur.,  V,  p.  28. 

Keokuk:  Nauvoo  and  near  Plymouth,  Illinois;  Keokuk  and  Bentonsport, 
Iowa. 
Polypora  manitobensis  Whiteaves. 

1892.   Polypora  (porosa  ?  var.)  Manitobensis.    Whiteaves,  Contr.  Canadian  Pal., 
1,  p.  280,  pi.  xxxvi,  5. 
Devonian  (Hamilton?):  Lake  Manitoba,  Manitoba. 

Polypora  marglnata  Geinitz  (not  McCoy).     See  Polypora  submargi- 
nata  Meek. 

Polypora  mezicana  Prout. 

1858.   Polypora  Mexicana.    Prout,  Trans.  St.  Louis  Acad.  Sci.,  I,  p.  270,  pi.  xvi, 

2-26. 
1876-7.  Protoretepora  (Polypora)  mexicana.     De  Koninck,  Rech.  sur  les  Foss. 

Pal.  de  la  Nouv.  Galles  du  Sud,  III,  p.  179;  1898,  Engl,  translation, 
Mem.  Geol.  Sur.  New  South  Wales,  Pal.  No.  6,  p.  137. 

Permian:  Jornada  de  Muerto,  New  Mexico. 

Polypora  multiplex  (Hall). 

1884.  Fenestella  multiplex.    Hall,  Thirtynaixth  Ann.  Rep.  New  York  State 

Museum,  p.  57. 

1887.  Fenestella  (Polypora)  multiplex.     Hall,  Sixth  Ann.  Rep.  State  Geologist 

New  York  for  the  year  1886,  p.  66. 

1888.  Fenestella  (Polypora)  multiplex.     Hall,  Seventh  Ann.  Rep.  State  Geol- 

ogist New  York  for  the  year  1887,  pi.  xi,  12-16;  Forty-first  Ann.  Rep. 
New  York  State  Museum,  pi.  xi,  12-16. 
1899.   Polypora  multiplex.    Grabau,  Bull.  Buffalo  Soc.  Nat  Sci.,  VI,  p.  162, 
fig.  51A. 
Hamilton:  Moscow,  Alden,  and  Eighteenmile  Creek,  New  York. 
Polypora  mntabilis  (Hall). 

1883.   Fenestella  mutabilis.     Hall,  Trans.  Albany  Institute,  X,  p.  167  (abstract, 

1881,  p.  25). 
1883.   Fenestella  (Polypora)  mutabilis.    Hall,  Rep.  State  Geologist  New  York 

for  the  year  1882,  pi.  xxxii,  12-15. 
1887.   Fenestella  (Polypora)  mutabilis.     Hall  and  Simpson,  Pal.  New  York,  VI, 
p.  166,  pi.  xxxix,  12-15. 
Upper  Helderberg:  Walpole,  Ontario. 
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PoLypora  neza  (Hall). 

1883.    FcneHtella  nexa.     Hall,  TranH.  Albany  Instttute,  X,  p.  167 

p.  25). 
1883,    Fenestella  { Polypom)  nex&.     Hall,  Rep,  State  G«olcygwt  Ne 

year  1882,  pU  xxxii,  4-9. 
1887,    Feneatella  (Folypora.)  nexa.     Hall  and  Simpson  ^  Bal.  Nei 
165,  pi.  xKxix,  4-9. 
Upper  Helderbetip:  Walpole,  Ontario. 

Polypora  nadocariiiata  ULrich. 

1890.    Polypora.  Dotlocarinata.     Ulrich^  G«ol.  Sur*  Illinois,  VIII, 

Upper  Coal  Measuree:  Crooked  Creek,  near  OeDttBlia,  i 
County,  lUinoia, 

Polypora  obliqna  (Hall  and  Simp^son), 
,     i    '  1879.    Ferieeti^lla  Arta  (in  part).     Hall,  Tfairty-seoond  Anti.  Rep.  J 

•  Museum^  p.  163  (reprint^  1880,  p.  25). 

'  1883,    FencHtella  arta  (in  ^mrt).     Hall,  Rep.  ytate  Geologist  Xev 

year  1^2,  pU  xviii,  8,  9, 

1887.  Feneetjella  (Folypora)  obliqua.     Hall  and  Sim|jflon,  P4l.  3 

p.  *>4,  p!.  xviii,  &,  9. 

1888.  Feneetella  obliqua.  Hall,  Seventh  Ann.  Rep.  State  Geolo] 
t4M|  for  the  year  1887,  pi.  xiv,  4j  Forty -firat  Ann.  Eep.  N^ 
I  Museum,  pi,  xiv,  4. 

Lower  Helderberg^  Catskill,  Greene  County,  New  York, 

Polypora  paxillata  (Hall). 

1879.   Feaestella  |>axilkta.     Hall,  Thirty-flecond  Aim.  Rep.  N< 
Museumj  p.  Iti4  (reprint,  1880,  p,  26), 

1883.    Fenefltella  papillata  (in  error).     Hall,  Rep.  State  Geologist 
the  year  3882,  pi.  xviii,  10-12. 

1887.    Fenestella  (Polypora)  paxitkta.     Hall  and  Simpiron,  FaL  ] 
p.  66,  pi.  xviii,  10-12. 
Lower  H elder ber)^:  Clarkflville^  New  York. 

Polypora  perangulata  (Hall). 

1883.    FeneBteUa    perangulata.      Hall,    Trans,    Albany     luBtituI 

(abt^tratit,  1881,  p.  2:5). 
1883,    Fenestd la  (Polypora)  perangulata.     HaU,  Rep.  State  Geoio 

for  the  year  1882,  pi.  xxx,  13,  14. 
1887.    Fenestelia  (Polypora)  perangulata.     Hall  and  Simpson,  F 

VI,  p,  162,  pi.  xxxvii,  13,  14. 
Upper  Helderbeiig:  Weetem  New  York. 

Polypora  pt^rundata  Hall.     See  Rote  per  id  m  peruiidata  (H 

Polypora  poroaa  (Hall). 

1883.   Penestdla   i>oroea.     Hall,  Trans,  Albany  Institute,  X,  p. 

1881,  p.  26). 
1883.   Fenestelia  (Polypora)  porosa.    Hall,  Rep.  State  Geologist 

the  year  1882,  pi.  xxxi,  1-6. 
1887.   Fenestelia  (Polypora)  porosa.     Hall  and  Simpson,  Pal.  Ne^ 
163,  pi.  xxxviii,  1-6. 
Upper  Helderberg:  Walpole,  Ontario. 
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ypora  propria  (Hall). 
1883.   Fenestella  propria*     Hall»  Trane.  Albany  Institute*  X,  p,  IM  { abstract, 

1881,  1x22). 
1883.   Fenestella  (Polypora)  propria.     Hall,  Bep-  Stata  Geologist  New  York  for 

the  year  1882,  pi.  xxvii,  10-13. 
1887,    FenestelJa  (Poly pom)  propria.     Hall  and  Simpeon,  PaL  New  York,  YI, 

p.  157,  pi  sxxiv,  10-13, 
Upper  Helderberg:  Near  Buffalo,  New  York, 

ypora  ?  psyche  BillingB, 

1S74.   Polyiwra  Psycha     Biiyng«,  Pal.  Foes.,  II,  p,  11,  figs.  1,  2. 

Orifikany  (Gasp^  Limeatone):  Indian  Cove,  Gaap^  B^yj  C&nada. 
ypora  pnlchella  Nicholison. 

1874.   Polypora  palchella.     Nicholson,  Geol.  Mag.,  new  ec*r,j  I,  p,  161,  pi.  is,  18. 
1874.    Polypora  pulehella.     Nicholson ,  Pal.  ProWnce  Ontario,  p.  9i>,  fig.  BS, 

Upper  Helderberg:  Port  Colbome,  Ontario. 

ypora  punctoBtriAta  (Hall). 
1876.    Fenestellft  pmit^toatriata.     Hall,  Twenty-eighth  Ann.  Rep.  New  York  State 

Museum  (documentary  edition )>  pU  xii,  15,  10;  ilud.  (Mufleum  edition, 

1879),  p.  125,  pi.  xii,  15,  16. 

1882.  Feneetella  punctostriata.     Hall,  Eleventh  Ann.  Rep.  Indiana  Gool.  Nat 

Hist.,  p.  251,  pi.  xi,  15,  16. 
Niagaras  Waldron,  Indiana. 

ypora  i^^nadran^iilaTis  (Hall). 

1883.  Fenestella  qnadrangulaTiB.      Hall,  Tiuns.  AlbdJiy    Institute,    X,   p,    163 

(abetract,  1881,p.21). 
18S3,    Fenestella  (Polypora)  quadrangularlf^.     Hall,  Rep.  State  CiwjIogiHt  New 

York  for  the  year  1882,  pi,  xxviii,  f^l'A,  pi.  xxix,  23, 24, 
1H86.    Fenestella  (Polyxx>ra)  quad rangularie.     Hall,  Fifth  Ann.  Hep.  ^tate  Geol- 

ogist  New  York  for  the  year  1885,  pi.  xl,  1,  2. 

1887.  Fenestella  (Polypora)  quadrangulariB.    Hall  and  Simpson^  Pal.  New  York^ 

VI,  p.  158,  pi.  XXXV,  8-13,  pi.  xjcxvi,  23, 24,  pi.  xl,  1, 2. 
Hamilton ;  Falls  of  the  Ohio. 

ypora  radialis  Ulrich* 

1888.  Polypora  radialis.     Ulricb,  Bull.  Denison  Univ.,  IV,  p.  74. 

1890-    Polypora  radialis.     Ulrioli,  Geol.  Sur.  Illinoie,  VI II,  p.  5til,  pi.  Ix^  l-lf/. 
18^.    Polypora  radialie.     Keyea,  ML^^iJonri  Geol.  Sur.,  V,  p.  29. 

Waverly:  Near  Newark ^  antl  Richfield,  Ohio. 

Keokuk:  Keokuk,  Iowa. 

ypora  retrorsa  IJlrich* 

1890.    Polypora  retrorsa.     Ulrich,  Geol.  Sur.  Ulinoia,  Vlll,  p.  591,  pi.  lix^  6-SA 
1S&4,    Polyi>oni  rctroraa.     Keycs,  Miseouri  Geol.  Sur*^  V,  p.  29, 
KEK^kuk :  Keokuk,  Iowa. 

ypora  ri^ida  (Hall). 

1883.   Fenestella  rigida.      Hall,  Trans,  Albany   institute,  X,  p.  164  (ahstrat^t, 

1881,  p.  22). 
1 883 .    Fenestel  1  a  ( Pol  y  po  ra )  rigida.     Hall,  Rep,  S  taki  Get  jlogSflt  Xe w  York  for  the 

year  1 882,  pi,  xxvii,  1-3, 
1887.    Fenestella  (Polypora)  rigida.     Hall  and  Ssimpeon,  Pal.  Nt?w  York,  VIjp, 

15.5,  pi.  XXxiv,  l^X  Digitized  by  GoOQIc 

Upper  Heldcrberg:  ThoniiMion's  i^ke,  Albany  County,  New  York. 
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Polypora  rigidft  Prout.     Not  rp<.x)gniza)>l\ 

1866,    Polyi>orft  rigiiia,     Prout,  Trail w.  8t.  Loujrt  Atmd.  SeL^  II,  p.  4 
Geologitml  horizon  and  locnUty  not  given. 

Polypora  robusta  (Hall). 

1883,    Fen^KteUa  robusta.      Hall^  Trans,  Albany   Institute,  X,  [) 

1861,  p.  22). 
1883.    Feneatella  ( Polypora)  robiiflta.     Hall,  Rep.  State  (Geologist 

the  year  1882,  pi.  xsvii,  4-7,  pi.  ;x7£x,  1,  pL  xxjtil,  1-3. 
1887.    Fenestella  (Polypora)   robuata.     Hall  and  Simpson^  Pal. 

p,  156,  pi,  xKxiv,  4-7 J  pL  xxvii,  1-3,  pi  xliii,  1.  pi.  3l1vl,6^ 
ITpiK^r  Heldcrberg:  Walpole,  Ontario* 

Polypora  rustica  (Hall  and  Simpson). 

1887.    Ftsnestalla  (Polypora)  ruetica^     Hall  and  Simpeon,  P*ii. " 
p.  169,  pL  xliii,  10-13. 
■  Upper  Helderberg:  Walpole,  Ontario. 

Polypora  eeparata  (Hall). 

1883.    Feneebellft  (Polypora)  separata.     Hall,  Rep.  State  Geolpgie' 

the  year  1882,pL xxxii,  10,  IK 
1887.    Feneflt^Ila  (PolyiKira)  separata.     Hall  and  Bimpeou,  ^BU, 
p.  166,  pi,  xxxix,  10, 11. 
Upper  Helderberg:  Walpolei  Ontario^ 

Polypora  slmmardi  Pvout, 

1858.  Polypora  Shtmiardii.  Prout,  Trans.  St.  LotitB  Acatl.  Sd,,  I 
3^>, 

1876-77,  Protorete|K)ra  (Polypora)  Shu iiiArflii.  Dt' Koninck^  Re 
Pal.  do  la  Nouv.  t^alles  du  Sud,  HI,  p.  17fl;  18^8,  Engl  tn 
Gool  Sur.  Now  t^outh  Wales,  Pal  No,  6,  p.  137. 

1885.  Polypora  Hhimianli.     Hall,  Rep.  State  Geologist  New  Yoi 

ia84,p.:i5,pl.  i,5. 
1890.    Polypora  shnniardi,     Ulrioh,  Geol  Sur.  lllinoiH^  VIII,  p.  58 
1883.    Fenestt^Ua  cultellata.     Hall,  Trana.  Albany  Iiy^tltute,  X,  p 

1881,  p.  21), 
im^.   Feue6t*?lla  (Ptilypom)  rulttllata.     Hall,  Rep.  8tat*i  Geok 

for  the  year  1882,  pi  (36)  xxix,  3-22. 

1886.  Fenestella  (Polypora)   c^ultellata.     Hall,  Fifth    Ann-  Rep, 

New  York  for  the  year  1885,  pi  xli,  9. 

1887.  Fenetftella  (Polyp^jra)  cultellata.     Hall  and  Staipetim,  Pal 

p.  160,  pi  XXX  vj,  :^22,  pi  xli,  9. 
Hamilton:  Falls  of  the  Ohio, 

Polypora  flimnlatiix  Ulrich. 

1890.    Pol  y pom  si  mti  1  atri  x .     U I  ri  eh ,  G  r^ol .  Sur.  1 1 1  in  ois ,  V  IT  I ,  p.  S 
1894,    Folypjra  simulatrix.     Keyea,  Miaw>uri  (^Jeol  Sur.,  V,  p.  28, 
Keoknk:  Nan voo,  Warsaw,  and  Henderson  Comity,  111 inoi 
BentonsT|Mirt,  Iowa. 

Polypora  apmiuodata  Ulrich.  * 

1 8iM).    Pol  y  pora  wp  i  nincKlata,     U 1  r i  cb ,  ("i  e«  i  L  Sa  r *  1 1 1  ino  tj*,  V I H ,  j  i, 
ISIW.   Polypora  t^phiuiodata.     Keyes,  Missotiri  Geol  Sur.,  V,  p.  2£ 
Warsaw:  Warsaw,  Illinoia. 

Polypora  spinulifera  Ulrieh. 

1 890  Po  I  y  po  ni  spi  nulif era,  U  Iricli,  Q^q  i ,  Sur.  11 1  inokj  VI U,  p.  I 
3,3<i,4,4«. 
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ira  Bpinulifera  Uliich^Continued. 

M.    Poly  pom  spinulifera.     Kejfs,  Missouri  Gfsol.  Sur.,  \,\k  30» 

Cli eater:  Chester  and  Monroe  County » lUinoia. 

Coal  Mea«urefl:  Montgomery  County,  Illinois j  near  Red  Oakj  Iowa. 

ara  stragiila  White. 

i(x    PolyjHjra   biarmjca  (not  ttt    KevMeding).     GeinitZj   t^ark   und  Dyaa   in 

Nebraffka,  p,  28. 
'2.    Poly  pom  sp.  undeU     Meek,  Pal,  Eastern  Nebraska,  \\  155, 
r4.    Polypora  stragiila.     Whit4?,  Prelim.  Rep.  Invert.  Fotw.^  p.  19. 
'7.    Polypor*  etra^ula.     White,  Wheeier'a  IT.  S.  Geol.  Sur.,  I%^  p.  Um,  pi.  vii, 

i 'arlxm  i f e nnnf  i  W h i te  M ountai nn,  Ari SGona  ( Wh i te ) ;  Nebraska  ( Mee k ) . 

ara  strLatopora  (Hall). 

?3.    Fenealella  wtriatopora.     Hall,  Trans.  Albany  Tnetitute,  X,  p.  1tt4  (abetract^ 

1881,  p.  2:1), 
^.   Fenestella  ( Polypora)  striatopora.     Hall,  Fifth  Ann.  Rep,  State  Geologiat 

New  York  for  the  year  1885,  pi.  xl,  16-19, 
57.    Feneatella  ( Polyjx^ra)  striatopora.     Hall  and  Simpeon^  PaL  Hew  Yorfc^  VI, 

p.  I68,pl.xl,  itJ-l^. 
U,    Folypora   striatopf>ra.     Simpeon,  Fourteenth   Ann.  Rep^  State   G^ologii^  I 

New  York  for  the  year  1894,  pi.  i,  11, 14, 15,  ' 

H and  1  ton ;  Falls  of  the  Ohio, 

ara  I  stricta  (Hall  and  Simp.soa), 

i3.   Fenestelia  Endora(?).     Hall,  Bep.  State  Geologist  New  York  for  the  year 

1882,pl.xix,],2, 
J7.   FeneiteUa  (Polypora)  etiicta,     Hal  J  and  Si«ipm>n,  Pil  New  York^  VI,  p. 

69,pl.  xijt,  1,2. 
Lower  Helderbeiig:  C lark evi lie.  New  York. 

ora  eubmarguiata  Meek. 

j6.    Poly pi>ni  inarg^^inata  (not  of  McCoy ) .     Geinitss,  Ckrb.  und  Dyae  in  Nebraska, 

p.69,  pl.vjla,6,12fl,//. 
r2.    Polypora  mibmariginata.     Meek,  Pal,  Easteni  Nebraska,  p.  154,  pi,  vii,  7<t,  b. 
30,    Polypora  submarginata.     Ulrichp  Geol.  Sur.  lllinoie,  VIII,  p.  602,  pi,  Ixi, 

6^-6*. 
M.   Polypora  Bubmarginata,     Keyes,  Misetouri  Geol.  Sur,,  V,  p.  30. 

Upper    C-oal    Mttuflure^j:    Nebraj^ka  City,  Nebraj^ka;    Macoupin  CcMinty, 

La  SalW,  and  Springfield ,  Illinois;  near  Red  Oak,  Iowa. 

ora  imbmutani  (Hall). 

iS.    Fenwstella  submutana     I  fall,  Trans.  Albany  Institute,  X,  p,  163  (abetTnetj 

1881,  p.  21), 
^,   Feneetella  (Polypora)  sulimutans.     Hal  J,  Fifth  Ann.  Rep.  Btate  Geologist 

New  York  for  the  year  1885,  ph  xl,3-5. 
37,    Fcnestella  (Polypora)  mibmutaus.     Hall  and  i^impBon,  Pal,  New  York^  VI^ 

p.  1*17,  pi.  xl,  3-^. 
Hamilton:  Falls  of  the  Ohio. 

Dra  tantula  (Hall). 

^,    Fenet^tella  tantnte.     Hall,  Traim.  Albany  Institute,  X,  p.  64    (abelnui, 

1879,  p.  8). 
S2;   Feneetella  tantulus.     Hall,  Eleyenth  Ann*  Rep^  Indi&Da  UeoL  Nat,  Uiert,  C^  r\r\n]r> 

^  Digitized  by  VjOOglC 

Niagara:  Waldron,  IniMana, 
Bull.  173 24 
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Polypora  tenella  Nichulson. 

1874.    Paly  pora  ten  el  1  a .     N  i  ehol  son ,  Geol .  Mag. ,  ne  w  «er. ,  1,  p.  162,  p 
1874.    Polypora  tenella.     Nichcjlson,  Pal.  Pri!>vmee  Ontario,  p,  100,  B^ 
Upper  Helilerberg:  Wainfleet,  Ontario. 

Polypora  traBaveraa  IJlrich. 

1886.    Polypora  tranflverim.     Ulrich,  Oontr.  Atnericati  I^l,, I,  p.  18,  p 
Hamilton :  Falls  o£  the  Oliio. 

Polypora  tnberoiilata  Trout. 

Prout,  Tmns.  Bt.  Lotiiis  Acad.  Sci.,  J 


1853.    Polypora  tubenculata. 

xviii,  3. 
lySSB.  Polypora  tuberculata. 
IS&O,  Polypora  tulxsrculata. 
1894,   Poljrpora  tul?erciilata. 


Vine,  Proc.  Yorkehire  Geol.  Polyt.  So 
Ulricli,  Geol.  Sur.  lUinoie,  Vlll,  p.  565 
Keyea,  Mis^onri  Get>l,  Sur.,  V,  p.  30. 
Chester:  Chester,  Illinois;  Litchfield,  Kentucky. 

Polypora  txibeixiulata  Nicholson  (not  Prout),     See  Polypora  ] 
Miller. 

Polypora  varia  (Hall). 

1888.   Pejiewtella  varia  (Hall).     Hall,  Seventh  Ann.  Rep.  State  Gt 
York  for  the  year  1887,  pi.  xiv,  10-12;  Forty-first  Ann,  Re] 
State  MuBeum,  pi,  xiv;  HK12. 
Lower  Helderbei^i  Clarkaville,  New  York. 

Polypora  varsoTieiiflis  Prout. 

1858.    Polypora  varHovienHis.     Prout,  TranH.  St  Louia  Acad.  Scl,  I,  j 

1890.  Polypora  vareovienaie.    Ulricb^  GeoL  fiur.  lUitioifi,  VID,  p.  603 

1891.  Polyiwra  VaTBotivitjniis  (7).     Whitfield,  Aimats  New  York  I 

p!.578. 
1894,   Ptilyixim  vansoviensis.     Keyew,  Miaeouri  Geol.  Sur,,  V,  p, 29. 
Wamaw:  Barretts  Station,  Mieeouri;  Warsaw,  and  Monroe  ' 

nois. 
St.  LouiB  or  CheHler  (Maxville  LimtsBtone):   Newtonville,  < 

field). 

Polypora  wliitei  Ulrich. 

1890.    Polypora  w  hitei.    Ulrich,  Geol.  Sur.  Illinois,  VIH,  p.  600,  pi.  I: 
Ease  of  Cttal  Meaj?urei^:  Seville,  Illiuois. 

Polypora  whitei-inactilpta  Ulrich, 

1890.    PfilytM,>rH  whitei  var,  inaculpta,     Ulrich,  GeoL  Sur,  lUinois,  ^ 

pi.  Ixii,  1. 
lasB.    Polypcjra  whitei  var.  eximia  (in  error  for  iusculpta).     (UMci 
Miller,  North  American  Geol.  Pal.,  p. 317. 
Upi*er  Coal  Meaetirei*:  Springfield,  Illinois, 

Polypora  whitei  var.  eximia  Ulrich.     See  Polyporu  white 

Ulrich, 
Pohporella  Simpson,     See  Polypora  McCoy. 
Polyporelk  tistulata  Simpson,     St^e  Polypora  fistulata  (HaU 
PRASOPOEA   Nicholson  and  Etheridge,  Jim,     Genotype: 
gmyie  Nichotwon  arul  Eth*^  ridge,  Jun, 
1877,    Pra^opora.     Nif4ic.ilwn  and  Etherid|g  Jcp^glan,  llag.  Na^ 
XXj  p.  38.  o 
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L879. 

msi. 

L882. 
[883, 
[887. 
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[890. 
[893. 
[S96. 
[896. 
[897. 


Prasopora. 
Prasopora. 
FrasopoTfl* 
Prafiojxjra. 
Prafioporsu 
Prasopora, 
Prasopora. 
Prasopora. 


Nieholson,  Pal.  TabulaUi  Corals,  p.  324. 

Nicholson,  Genus  MontieulipoTa,  pp.  102,  202, 

Ulrich,  Jour.  Cindnnali  Sue.  Nat.  Hist,  V,  p.  153. 

Foord,  Contr.  Micro-P^l.  Camhro-Sil.^  p.  10. 

Foerate,  Bull.  Sul  Lab.  Denij*oii  Univ.j  11,  p.  170, 

Miller,  North  Arnencan  GeuL  Pal.,  p,  201. 

Ulrith.  Qml  Snr.  Illinois,  VII I,  p.  37L 

ITlrich,  Geol.  Minnesota,  III,  p.  244. 
Prasopora  (in  i>art) .     ZitteFs  Textb.  PaL  (Engl,  etl.) ,  p.  104, 
Prasopora.     UlriL^hp  ?MieVii  Textb.  Pal.  ( Engl  ed, ),  p.  273. 
Prasopora,     Sinjpsonj  Fourteenth  Ann.  Eep,  State  Geolojpst  New  York 
for  the  y<^r  1894,  p.  586, 

opora  affiais  Fooid. 

i  883 .    Prasopora  a  fli  n  is,     Foo  rtl ,  Con  tr,  Micn>  Pal .  Cam  bro-8il.,p.l2,  pLiil,  2-2(j. 
[890.    Prasopora  aifinis.     Ulrich,  Geol.  Sur.  IllLnoia,  VIII,  fig.  7'^  (p.  318). 

Trenton:  Ottawa  City,  Canada-  Cannon  Falls  and  Beme^  Minnesota. 

iopora  calycola  Ulrich.     See  Aapidopora  calycula  (Jaiiiefl). 

opQra  conoidea  Ulrich. 

1866,   Praeopc»ra  tonoidai. 
Minnesota,  p.  87. 
Prasopora  conoidea. 


Ulrich,  Fourteenth  Ann.  Rep.  (iciol.  Nat.  Hiwt,  Hur. 


1893 
[897 


Ulrich,  Geol.  Minnesota,  III,  p.  249,  pi.  xvi,  11-15. 
Prasopora  oon  it-a  (i  ti  e  rro  r  f o  r  con  oidea ) .    Si  ni  imm ,  Fo  u  rt  een  1 1 1  Ann .  Rep* 

State  Geologist  New  York  for  the  year  1894,  fig.  170  (p. 587), 
Trenton  (Black  River):  Cannon  Falls  and  St.  Paul,  Minnesota. 

Opora  contigna  Ulrich. 

;886.    Prasoj>ora  contigTia.     Ulrich,  Fourteenth  Ann,  Rep.  Geol,  Nat.  Hist.  Sur, 

Minnesota,  p.  87. 
893.    Prasopora  contigua. 
:  894,    PratK^  |>ora  contigua . 

p.  18Q, 
Trenton  (Black  River  and  Trenton):  Goodhue  and  Dakota  counties,  Min 

n^ota;  Covington,  Keotueky;  Mount  Pleasant,  Tennessee. 

opora  grandia  {Ulrich). 

Ulrich,   Fourteenth  Ann.  Rt:p.  Geol,  Nat  Hist, 


Ulrich,  Geol.  Minnesota,  III,  p.  249,  pi.  xvi,  24-26, 
J.F.James,  Juur.  Cincinnati  Stic.  Nat.  Iliat.,  XVI, 


886. 


[893- 


M  on  1 1  cii  1  Ipora  graud  k , 

Sur.  Minnut*ota,  p.  78. 

Monticuliptiia  grandis. 


882. 
888. 


896. 


■ 


Ulrich,  Geol.  Minnesota,  III,  p.  219^  pi,  xv,  I^, 
Trenton  (Stones  River  and  Trenton);  Mmueapoliii,  8t,  Paul,  and  Cannon 
Fall;?,  Mmneeota. 

opora  ?  hospitalis  {Nicholson). 

.881,   MoQticulipora   (F^raHopora)   Selwynii  var.  hospitalis.     Nicholson,  Genua 
Monticulii>ora,  ji.  209,  fig.  45. 

Prasopora  hospltalis.     Ulrich,  Jour,  Cincinnati  Soc,  Xut.  Hist.,  V,  p.  237. 

Monti culipora  hospi talis,    James  and  Janiet*,  Jour.  Cincinnati  Soe.  Nat, 
Hist,  XI,  p.  26. 

Mo titi culipora  hoepitalifl  lar.  ncglecta.    Jarnen  and  James,  Jour,  ("■incinnati 
8<jc.  Nat,  Hist.,  XI,  p,  27,  ph  i,  3. 

MonticuliiKira  hospitiilis  var.  nt^lecta.     J,  F.  Janiew,  Jour.  Cincinnati  Soc. 
Nat,  Hist.,  XVIII,  p.  124. 

Cincinnjiti  (Richmond) ;  A  cotmnoJi  iorm  of  the  Richmond  in  Ohio,  Indi- 
ana, and  Ulinoisr  r.:.. ..^  ^  GoOqIc 


Digitized  by  ^ 
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Praaoporft  imaularii  Ulrich. 

1 893.  Praflopo  m  i  nsularis.     U  Inch ,  Geol .  Mi  n  iietJtila,  M  F^  p .  :?5 1 ,  pi 
Trentfjii:  t -annon  Falb,  St  Paul,  BenieT  and  Keny<in^  Mi  am 

WiHt'oiit*tn;  Decoiuh,  Iowa, 

^  Fraiopora  inBularis-filmoreiisis  Ulrich* 

189:i,    FrUMjptJtu  iij.*ulHnH  \'v.t.  filtiiurenj*w.     Flrich,  Geol.  MiimetM 
pi  xvi,  IS^  19. 
Tronton:  Fountain  and  Preston,  Minnesota. 

Frasopora  lentictUaris  Ulrich. 

1803.    PraaoiJoru  lenticularie.     Ulrich,  Geol.  Minnesota,  III,  p.  2?i*i, 
Trenton  (Black  River):  Si.  Paul  and  Cannon  Falls,  Minn©? 

Piasopora  lycoperdon  Ulrich.     See  Pra>iopora  aiiimlatrix 
Prasopora  lycoperdon  Vamixem,  viir.  Selwy  ni  Ami,     Not  r 

^^  11592.    Praeojxira  lycojiepdon  Vanuxem,  var.  SelwynL     Ami^  Cam 

I  ScJenc-e,  V,  p.  90. 

j  Trenton:  Quebec  City,  Quebec. 

Pmsopora  ?  oew>>erryi  Ulrich,    See  Aspidopora newberryi 

Fr&Bopora  nodosa  LTIrich. 

1882.    Pra&apora  nLtdosa*     HI  rich,  Jour.  Cindnuati  Soc.  Kat.  Hist 
xi,  1-16. 

1894.  Pra»(jpora  nodiifltt,     J.  F,  Jamee,  Jour.  Cincinnati  Soc^  Ni 

p,  189. 
Trenton:  N'a.'fhville,  Tennessee;  Bui^i^iu  and  Frankfort^  Kei 

Praeopora  ocalata  Fooi'd, 

1H83.    l*raaoixjra  oculata.      Fo«rd»  Contr.  Miero-Pal.  Gambro-Sil. 

1-1?. 
1893.   Praiiopora  ocukta.     Ulrich,  Geol,  Minnesota,  III,  p.  262,  ti 
Trenton:  Ottawa  City,  Canada^  Goodhue  C'aunty,M in neef>t 

Pra^soponi  jmrinula  Foerste.     Seo  Aspidopora  paromla  (F 

Frasopora  sclwyni  {Nicholson), 

1 879 .    Monti  ctil  i  i>ora  ( Di  plotrypa )  W  hi  tea  veai  i  ( in  part ).    N  ic  h  o^ 

ulate  fVimltJt,  p.  318, 
1881.    Monticulip^ini  (PiBsopom)  SelwyniL     Nidiolson,  Genua' 

p.  206,  %.  44. 
1693.    Prasfjijom  welwyni.     Ulrioh,  Geol,  Minnesota,  III,  p,  250, 

tig.  ISfj,  h  (p.  248). 
1890.    I*niyoponk  Mwynii.     ZittePs  Tertb.  Pal.  (Engl,  ed.),  fig. 

Peronopora  dedpiena  (Rominger))  (p.  104). 
Trenton:  Pelerborough  and  Ottawa,  Ontario;  Cannon  Falli 

ftaaopoTa  simulatrix  Ulrich. 

1886.    Pra^oiKira  fciiruulatrix.    Ulrich,  Fourteentli  Ann.  Rep.  GeoL 

Miimt^ota^  p.  85, 
1893.    Prusoixira  Hiraulatrix.     Ulrich,  Geol.  Minn eflotA,  III,  p,  24*5 

1896.  PiUBoiTOra  simulatrix.     Ulrich,  Zitters  Texth.  P&l.   (Engl 

(p.  273). 

1897,  Prasopora  siniulatrix.     Himp^n^  Fourteenth  Ann.  Bep.  i 

New  York  for  the  year  1894,  hge.  171,  172  (p.  5«7). 
1 890.    PrasMjpora  1  y coix' i\  1  on .     Ul rich ,  G eol .  Sur.  Illinois,  VIII,  B ^ 

1895.  MonticiiliiMjrft  Ht'Uvynii  (not  of  Ni^^holpon).     J.  F.  James,  Ji 

8oc.  Nat.  Hist,,  XVlll9i|iiJzMlpy  VJWwgl^^ 
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NirhfilsoD,  Pal.Tabu- 


1884.   PriHmopoim. 
1887.   Prismopora, 

Primriopora. 

Prismopora, 

P™iitopora. 

Prismoix>ra. 


1887, 

iHsa 

ISJX). 
1897. 


ifiopora  simulatrix  ITlrich — Continued, 

1S&5.  Trenton  (BJack  River  and  Trenton);  A  rather  common  fomi  in  the  Tren- 
ton of  Kentucky,  Tennessee,  and  Wiiseonsin,  antl  in  the  Black  River  and 
Trenton  of  Minnesota, 

^Bopora  simnlatrix-orientalia  IJlrich^ 

1379.    M 1  n  1  tieut i jjora  ( D i pi otr^-pa )  Whi teavesii  { in  part ) . 

late  Corals,  p.  316,  fig.  42t\  pL  xiv,  L 
18(?3.    Prflfiopora  Biuiulatrix  var.  orientaliB*     Ulrich,  GeoL  Minueeota,  III,  p.  246, 

pi.  xvi,  1,  2,  6,  7, 
Trenton:  Ottawa  and  Peterborough,  C/anadaj  Trenton  Falls,  New  York. 

ISMOPOBA  Hall,     Genotype:  Prii^mopora  triquetra  HalL 

1883,  Priftiuoijora.    Hall,  TraoB.  Albany  Institute,  X,  pp,  158,  lfl3  (abetni*^, 

ISSI,  p.  17). 

1884.  Prismopora.     Hall,  Rep.  State  Geologist  New  York  for  the  year  188:4,  \k  M. 
Ulrieh,  Jour.  Cincinnati  Soc.  Nat.  Hiet.,  YII,  p.  40. 
Foerite,  Bull  Sei.  Lab,  Deniaon  Univ.,  II,  p.  75. 
Hall  and  Simpson,  Pal,  New  York,  VI,  p.  %xu 
ItfilleT,  North  American  Geol.  Pal.,  p.  317. 
ITlrich,  Geol.  Sur.  Illinois,  YIII,  p.  38fl. 
Sinif^on,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1894,  p.  531. 

isinopora  dilata  HalL     See  Prkmopom  dilatata  Hall. 

jmopora  dilatata  Hall. 

1883.  Priamopora  dilata.     Hall,  Trans.  Alliany  Inrditute,  X,  ]v  19JJ  (abstract, 

1881,  p.  193). 

1884,  Priflmopora  dilatata.     Hall,  Bep,  State  Geologist  New  York  for  tlte  ye*r 

18S3,  p.  50. 
1887.    Prismopora  dilatata.     Hall  and  Simpson,  Pal.  Now  York,  Xt,  p.  265,  pi, 

Ixii,  13,  14. 
1891 ,   Prismopora  dilatata.     Hall,  Tenth  Ann.  Rep,  State  Geologist  New  York 

for  the  year  1890,  p.  53 j  Forty-fourth  Ann.  Rep,  New  York  Stat^Musouni, 

p,  m. 
Hamilton :  Near  Ijeonardflville,  New  York* 

tmopora  lata  Hall  and  Simpson. 

1 887.    Prismopora  lata.     Hall  and  Himpeon,  Pal.  New  York,  YI,  p.  266. 
1 89 1 .   Prism  opora  lata.     Hall,  Tei  it  h  Ann.  Kep.  fitate  (  t  i  ^ologiat  New  York  for  the 
year  1890^  p,  53;  Forty-fojirth  Ann,  Rep,  New  York  State  Mujm^uui,  p.  83. 
Hamilton:  Near  Le  Roy,  New  York. 

smopora  mmima  Ulrii  h. 

1890.    Priamopora  minima.     Ulrich,  GeoL  Sur.  lUinoiB,  YlH,  p.  50ft,  pi.  Ixxviii, 

Lower  Coal  Measures  i  Sparta,  Illinois. 

smopora  paucirama  HalL 
1883.   Prismopora  tiaucirama.     Hall,  Trans,  Albany  Institute,  X,  p.  15&  (abstractp 

1881,  p,  17), 
ISKi    Prismopora  paucirama. 

1882,  pL  XXV,  11. 
1S86.   Prismopora  pa«cirama.     Hall,  Fifth  Aim.  Rep.  State  Geologist  New  York 

for  the  year  1885,  pi.  kxix,  16, 17, 
1887,  l*risaaoiwm  paudratna.     HaU  and  Simpson,  Pal*  New  York,  YI,p*  ^,  pi,  j 

XXviii,  11,  pi.  xxix,  16,  17.  Digitized  by  C^OOgK 

Upper  Helderbeiig:  Thompsons  Lake,  Albany  County,  New  York. 


Hall,  Rep.  State  Geologii^t  New  York  for  the  year 


r 
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f  riamoporE  ?  serrata  (Meek). 

1875.    Ptilotiit^tya  (Stictoporft)  aerratii,     ^U^ek.  Pal.  Ohio,  II,  p.  327, 
1887.   Prkmopora  seitttta»     Foerato,  Bull.  Siti.  Lab.  Denison  Univ. 
viij  6n-c* 
Jjower  CobI  Measures:  Flint  Eidge,  Ohio. 
Ob«.     This  Tnay  prove  llie  satnt^  as  Cyjstodictya  carbonaria  ( 

Friflmopora  serrulata  Ulrich. 

Ift84.   Priamoiiora  Herrulata,     Ulrich,  Joor.  Cincinnati  Soc.  Nat.  Hi 
pU  ii,  2-2/ 
rh<?flter:  Slrmns  Valley  aiKl  Grayson  Springs,  Kentucky. 

Frisinopora  spartipora  (Hall). 

1883,   Thalloatignia  R^mrHipoTa.      Hall,    Trans.    Albany  In8titut< 

(abfftra4>t,  1881,p.  13). 
1BS6.   Priflmopora  ft|mrfiipora.     Hall,  Fifth  Ann.  Rep.  State  Geolog 

for  the  yt^r  1885,  pi.  xxxfi,  2.V-28. 
1S87.   Priarnopom  sparsiiKvra.     Hall  and  Bimpson,  Pal.  New  York, 
xxxii,  24-27. 
IJatnilion;  Falls  of  tha  Ohio.     In  the  Trans.  Albany  Instit 
the  locality  is  given  as  OnondagH  Valley,  New  York. 

Prisinnpom  .sulitriquetni  fiiiiipaoti.     See  Prismopora  triqu< 

Fiismopora  tnangrtilata  (Whit^), 

1878.    THilodietya  triaiigulata.     Whit*^,  ¥roc.  Acad.  Nat.  Sci.  Phila< 


1879.    Ri  1  ixl  i  et  y a  t ri  angn  1  at^. 
IS81.  "Ptilodirtya  triangiilata. 

p.  xxi\%pl  jv,  2f/-^. 
1 88  L   l*t  n  )xl  i  ct  y a  t  r ian  gii  1  aU. 


Wliito,  Bull.  U.  8.  Geol.  Sur.  Territc 
White,  Wieeler's  U.  S.  Geol.  Sur.,  I 


Hall^  Tranp.  Albany  Institute,  X,  p. 
Hall,  Rep.  State  Geologist  New  Yorli 


White,  Twelfth  Ann.  Rep.  U.  S.  Ge 
Terriioriofl,  ji.  i;^l,  pi.  xxxiii,  iUi-f% 

1884,  Priiflmop:»ra  triarigulata.     1*1  rich ^  Jour.  Cincinnati  Soc.  Nat.  I 
Coal  MeaBu res :  Dan vi  1 1  e,  1 1 1  ino Ih. 

PnHmopora  trifolia  Ulrich.     See  Phractopora  trifolia  (R< 

Frismopora  triquetra  HalJ. 

1883,   Prianiopora  trifjuetnu 

1881,  p.  17). 

1885.  Prismopora  triciuetra. 

1882,  pi.  XXV,  8-10, 

188li    l^risniopora  triquetra.     Hall,  Fifth  Ann.  Rep.  State  Geolog 

for  the  ymr  18S5,  pL  xxix,  9-15. 
1887.    Prismopora  triquetra.     Hall  and  Simpson,  Pal.  New  York, 
xxviii,  8-10^  pi.  xxix,  9^15. 
PriainoiHim  triquetra.     Simpieon,  Fourteenth  Ann.  Rep.  St 

New  York  for  the  year  1894,  pi.  xii,  9-14. 
Prismopora  subtriqnetra.     Simpson,  Fourteenth  Ann.  Rep.  8 

New  York  for  the  year  1894,  pi.  xii,  15. 
Hamilton;  Falls  of  the  Ohio. 

FKOBOSCIKA  Audouiix.     Genotype:  Proboscina  boryi  Auc 

!826.  Proboseina,  Audouin,  Ravigny*s  I>e9or.  del  Egypte,  Pol.,  p. : 

Probf^seina.  D'Orbigny,  Pal.  Franrais,  Terr.  Gret ,  V,  p.  844. 

Proboscina.  Haime,  Bry.  Foss.  Form.  Juras.,  p.  166  (extra  < 

Proboscina*  IHrich,  Jour.  Clncinniiti  5^f>c.  Nat.  Hist.,  V,  p.  l4 

PrnVwf^eina.  Tlrich,  Geol.  Sur.  Illbtoi^,  VIII,  p.  368. 

ProboBiuna.  Ulrich,  GeolPiS^BlAlgidt^^llI,a.^fi9. 


18^^7, 


18tl7. 


1854. 
IBM. 
1882. 
l8fH}. 
1893. 
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1889, 
1895. 


^EOBOSCnJA  Audouin— Continued. 

1897,   Proboseitia.     iSinifworij  Fourteenth  Ann,  Rep.  State  Geologifit  New  York 
for  the  year  1894,  p.  596. 

^oboacina  auloporoides  (Nicholson), 

1 8  75,   Alecto  &n  1  opo  rcid  ^,    NicholsoD ,  Pal ,  Oh  io,  II,  p,  267 ,  pi .  xx  v ,  2-^26, 

PnDboecina  aulopornideH,     Ulrich,  CoDtr,  Micro*Pal.  Cambro-SiL,  Part  II, 

p.  28. 
Stomatopora  auloporoides.     Miller,  North  American  GeoL  Pal.,  p.  325, 
Proboscina  auloporoidea.     Whiteaves,  Pal,  Foea.,  HI,  p.  115. 
Cincionatl   (Ijormine  and   Richmond):  Cincianati,  Ohio^  aad   vicinity^ 
Stony  Mountain,  Manitoba, 

"roboflcina  confaea  (Nicholson)* 

1S75.   Alectij  coofuHa,    Nicholson,  Pal,  Ohio,  TI,  p,  267,  pi.  xxv,  6. 

1889.  Stomatopora  conhif^.     Miller,  North  Ameriaui  Geol.  Pal.,  p.  S25, 
Cincinnati  (Utica):  Cincinnati,  Ohio,  and  vicinity. 

toboftcina  frandoaa  (Nicholson). 

1873,    Aulopora  frondoea.    James,  Additions  to  Catal.  Sil,  Foea.  Cincinnati  gronpp 

p.  15.     (Not  defined.) 
Al€K?to  frondoea.     Nicholeon,  Pal.  Ohio,  11,  p,  2!]6,  pi  xxv,  3-36. 
Stoma tofK>ra  frondoaa-     Miller,  North  American  Geol,  Pal. ,  j).  325. 
Probosrinafrondoea,     Mlrich,  Oontr.  Micro-Pal.  Cambro-Sil.,  Part  11,  p*  28, 
Proboscina  frond osa.     Ulrich,  GeoL  Minnesota,  III,  p.  119,  pi,  i,  28, 
Proboscina  frond o®a.    Wbiteaves,  Pal,  Foee,,  III,  p,  115, 
Stomatopora  (Probcxwtna)  frondoea,      Ulrich,  Zittel's  Texth.  Pal.  (Eng. 

^.),  fig.  412c  (p,  261), 
Proboscina  frondoKi.     Simpson,  Fourteen  tb  A  n  n,  Eep,  S  tate  Geol  ogist  New 

York  for  the  year  3894,  tig.  201  (in  part)  (p,  ,596), 
Cincinnati    (Lorraine  and   Richmond):  Cincinnati,   Ohio,   and  vicinity 

(Lorraine);  in  the  Richmond  beds  of  Ohio,  Indiana,  Kentucky,  lUinoiBi 

and  at  Stony  Mountain,  Maui  to  Lu. 

roboBCina  1  laxa  Whiteaves. 

1891.   Proboscina  laxa.     Whiteaves,  Contr,  Caniulian  Pal.,  I,  p.  212,  pi.  xxviii, 
9,  9rt, 
Devonian  (Hamilton?)^  Hay  River,  Canada. 

Toboficlna  tunmlofla  Ulrich. 

1893.    Proboecina  tumaloea.     Ulrich,  Geol.  Minnesota,  III,  p.  119,  pL  i,  24, 
1S&7,   Proboscina  tumulosa,    Simpson,  Fourteenth  .4nn,  Rep.  State  Geologist  New 
York  for  the  year  1894,  %.  201  (in  ^mrt)  (p,  596). 
Trenton  (Black  River):  St.  Paul  and  Cannon  Falls,  Minnesota. 

ROTOCEISmA  Ulrich.     tTcnotype:  Protocrisina  exigua  Ulrich. 

1890.  Protocriflina.     Ulrich,  Geol.  Sur.  Illinois,  V'lII,  p.  369. 

1889.    Prrjtocrisina.     ( Ulrich,  in  pre«s ),  Miller,  North  Atnerican  Geol.  P&l. ,  p,  .117* 
IR96.    Protocriaina.     Ulrich,  ZitteUs  Testb.  Pal.  (Eng.  ed.),  p.  262. 

rotocrisiua  exigua  Ulrich, 

Ulrich,  Geol.  Sur.   lllinoia,  VII i,  p.  405,  pi.   xxix, 


1875, 
18S9. 
18S9. 
1893. 
18a^, 
1896. 

1897. 


1890. 


Ulrich,  2itter«  Textb.  Pal,   (Eng,  ed.),  %    417 


Protocrisina  exigna, 
4-4i',  pi.  IJii,  11-1  If. 
1896,    Protocrisina   exigua. 
(p.  262). 
Trenton^  Montreal,  Cana*iaj  Trenton  Falls,  New  York- 
Cincinnati  (Richmond) :  AVnmingt4:jn,  Illinois, 

rotoretepora  De  Koninek.     Sec  Polypora  McCoy. 
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See  Polypor 
See  Polyp 


See 


Protoretepora  (Polypora)  Halliana  De  Koninck. 

Prout. 
Protoretepora  (Polypora)  mexicana  De  Koninck. 

cana  Prout. 
Protoretepoi'a   (Polypora)   Shumardii  De    Koninck. 

sbumardi  Prout. 
Protoretepora  (Polypora)  hamiltoniana  De  Koninck.     See  B 

hamiltonensis  (Prout). 

PEOXTTELLA  Ulrich.     Genotype:  Cyclopora  discoidea  Prout 
1890.    Proutella.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  pp.  403,  674. 
1889.    Proutella.     (Ulrich,  in  press),  Miller,  North  American  Geol.  1 
1897.   Proutella.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  Ne 
the  year  1894,  p.  601. 

Proutella  discoidea  (Prout). 

I860.   Cyclopora  discoidea.     Prout,  Trans.  St.  Ijoiuq  Acad.  Sci.,  I,  p. 
1866.   Cyclopora  discoidea.    Prout,  Geol.  Sur.  Illinois,  II,  p.  420,  pi. 


1890. 
1894. 
1897. 


Cyclopora  discoidea. 

pi.  xxii,  10,  10a. 
Proutella  discoidea. 
Proutella  discoidea. 
Proutella  discoidea. 


Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  674,  pi. 
Keyes,  Missouri  Geol.  Sur.,  V,  p.  37. 
Simpeon,  Fourteenth  Ann.  Rep.  State  Get 
York  for  the  year  1894,  tigs.  214-216  (p.  602) . 
Keokuk:  Warsaw,  Hamilton,  and  Nauvoo,  Illinois;  Keokuk,  1 

Pteropora  Hall.     See  Tseniopora  Nicholson. 
Pteropora  duogeneris  Hall.     See  Tseniopora  exigua  Nicholso 
Ptilionella  Hall.     See  Reptaria  Rolle. 
Ptilionella  conferta  Hall.     See  Hederella  conferta  (Hall). 
Ptilionella  nodata  Hall.     See  Reptaria  nodata  (Hall). 
Ptilionella  penniformis  Hall.     See  Reptaria  stolonifera  Rolle 
PTILOCELLA  Simpson.     Genotype:  Ptilodictva  parallela  Hal 
1897.   Ptilocella.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  Ne 
the  year  1894,  p.  605. 

Ptilocella  parallela  (Hall  and  Simpson). 

1887.    Ptilodictva  parallela.     Hall  and  Simpson,  Pal.  New  York, 

pi.  Ixi,  7,  8. 
Ptilodictya  paiallela.     Hall,  Tenth  Ann.  Rep.  State  Geologist 

for  the  year  1890,  p.  54;  Forty-fourth  Ann.  Rep.  New  York  Stat 

p.  84. 
Ptilocella  parallela.    Simpson,  Fourteenth  Ann.  Rep.  State  Ge< 

York  for  the  year  1894,  pi.  xv,  1-3. 
Hamilton:  Darien  Center  and  near  the  head  of  Lake  Canandi 

York. 


1891. 


•1897. 


PTILODICTYA  Lonsdale. 
(Goldfuss?). 
1839.  Ptilodictya. 
1852.  Ptilodictya. 
1860.  Ptilodictya. 
1874.  Ptilodictya. 
1874.  Ptilodictya. 
1881.   Ptilodictya, 


Genotype:    Flustra    lanceolata 


Lonsdale,  Murchison's  Silurian  System,  p.  676. 
McCoy,  Brit.  Pal.  Foss.,  p.  45. 
Eichwald,  Lethcea  Rossica,  I,  p.  387. 
Nicholson,  Geol.  Mag.,  new  ser.,  I,  p.  123. 
Nicholson,  Pal.  Province  Ontario,  p.  97. 
Vine,  Rep.  Brit.  Assoc.  Adv.  ScL,  p.  164. 
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'THOBICTYA  Lon8dale--Continue{i, 

iaa2.    Ptilodictya.     Vine,  Qiiar.  Jour.  GeoL  Soc.  London,  XXXVlIT,  p.  ai. 

1882.  Ftilodk-tyu.     Ulrich,  Jour.  Cindtinati  Sen-.  Nat.  HiHt,  V,  pp.  151,  102. 

1883,  Ptiloilictya.    Vine,  Rep.  British  Asew.  Adv.  f^ci.,  p,  m^ 
1887.    Ptilo<liotya,     Foerst€,  Bull.  Sci.  lab.  Denieon  Univ.,  U,  p.  155. 
1887.    PtiltHlictya.     Hall  and  Sjmi«on,  PaL  New  York,  VI,  p.  xix. 

1889.  Ptilo^Jit'tya.     Miller,  North  American  OeoL  PaJ.,  p.  318, 
1880,   Ptilfxlictya,    Nettleroth,  Kentucky  Foeail  Sheik,  p.  30. 

1890.  Ptilodictya.    ITlrich,  Geol,  Hnr.  Ulinoie,  VIII,  p,  390. 
1893.    Rilodictya.     Ulrich,  GeoL  Minnesota,  HI,  p.  1*53. 

189a.    Ptikxiietya.     Ulrich,  ZittepH  Textb.  Pal.  (Kngl.  ed.),  p.  2T9. 

1897,   Ptilodiftya.    Simpw^n,  Fourteenth  Ann,  Kep.  Htate  Geologirt  New  Yurk 

for  the  year  1894,  p.  541. 
1899.    PtOodictya.     Grabau,  BuU.  Bu£Ealo  Soc.  Nat  Sci.,  VI,  p.  176. 

1874.  Jiicbaroporu  (not  of  Hall,  1847,  Vol.  New  York,  I,  p.  72).     Hall,  Twenty- 

sixth  Ann.  Rep.  New  York  State  Mu«.,  [p.  99];  Thirty*Bet;onti  Ann. 
Rep.  New  York  State  Museom,  1879,  p,  161, 
1S75.    Heterodictya,     Nicholson,  Geol.  Mag.,  new  per.,  II,  p.  33, 

1875.  Heterodictya.     Nicholson,  Pil.  Province  Ontario,  p.  79. 
1889.    HetercKlictya.     Miller,  North  American  Geol.  P&L,  ]k  309. 

^tilodictya  acuniinEita  Jam^.     See  Escharoponi  aeiiniiiiata  (tfairiefii). 
?tilcHlictya  acuta  NichoisoD.     See  Pacbydictja  acuta  (Hall), 
?tilodictya  alcyone  Billings.     See  Pachydictya  aleyooe  (Billings). 

Hilodictja  angusta  (Hall). 

1883.   Escharoi¥)ra  (Ptilodictya)  angu^ta.      Hall,  Trane,  Albany  Inetirute,  X, 

p.  62  (abstract,  1879,  p,  6), 
1882,    Eerharopora  (Ptilodietya)  angueta.      Hall,  Eleventh  Ann,  Rep.  Indiana 

Geol.  Nat  His.,  p.  245. 
Niagara:  Waldron,  Indiana. 

?*tilodictya  antiqua  #7ame8.     See  Eurydictya  multipora  (Hall). 

?tilodietya  i  arctipora  Nicholson.  See  Bythopt)!^  arctipom  (Nichol- 
son,) 

?tilodictya  argiita  Billings.     See  Pachydictya  craasa  (Hall). 

?tilodictya  bipunrtata  (Van  Cleve)  Hall.  See  Pheenopora  expansa 
Hall  and  Whitfield. 

Ptilodictya  briareus  Ulrich.     See  Escharopora  briareus  (Ulrich). 

Hilodictya  canadeniii  Billings. 

1866.    Ptilodictya  canadenais.     Billings,  Catal.  SO.  Fosa.  Anticoeti,  p.  9. 
Ot  ncm  nati  ( Hiohmond ) :  An  ticoeti  I  b  land. 

Ptilodictya  (Stictopora)  carbonaria  Meek.     See  Cvstodictya  carbonaria 

(Meek). 
Ptilodictya  ?  cincinnatiensis  James.     See  Arthropora  8hafferi-clt»aYe- 

landi  (James), 
Ptilodict}^a  cleayelandi  Jatnea     See  Arthropora  iiliaffericdeavelandi 

(James), 
Ptilodictya  clintonensis  Jamea.     See  Ptilodict^'ft  nodosa  pTame^^, 
Ptilodictya  cosciniformis  Nicholsoa.      See  Coscinella   coscinlfoiTnisp.^]^ 
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Ptilodictja  crassa   Nicholson   and   Hinde,      See   Pachydic 

(Hall)/ 
Ptitodietya  cnicifonnie  d'Orbigny  (not  defined).      See  E 

faleiformis  (Nicholson), 
Ptilodictya  (Stictoporu?)  dictyota  Meek.     See  Coscinium 

(Meek). 
Ptilodictya  dubia  James.    See  Arthropora  shaflferi-cleavelan 
Ptilodictya  emacenita  Nicholi*on.    See  Dicranopora  emacen 

Bon), 
Ptilodictya  enaiformie  Ulricb,     See  Pbsenopora  ?  ensiformi 
Ptilodictya  excelleni^  Billings.     See  Ph«enopora  excellens  (1 
Ptilodictya  expaosa  Hall  (in  part).     See  Phsenopora  expam 

Whitfidd, 

Ptilodictya  expansa  Hall. 

1883.   PtilcHiictya  expaiiea  (in  part).    Hall,  Twelfth  Ann.  Rep.  I 

Nat,  lll^t,  pj.  3cii,  2, 3  (but  not  flescriptiou  cm p,  26ft=PhaBnc 

Hallaiul  Whitfiel,3). 
1887.    Ptilfxlirtya  expaiiMi.     Foertrt«,  Bull.  Sci.  Lab.  Denison  Uni^ 

ibi<l.,ina88S,]ii.  xv,5. 
1889.   Ptilodictya  expand.     Foetste,  Proc.  Boston  Soc.  Nat  Hist.,  1 
ISflO.   Ptilwiic-tya  expansa.     Ulricb,  Gex>l.  Snr,  niinoLs,  VIII,  fig.  11< 
1895.  Ptilodictya  lanceolata  van  Americana,     Fcterste,  Greol.  Suj 

p.  598,  ]i!.  XXX  vi,  ^t-b. 
Clinton:  Dayton  and  Todds  Fork^  Ohio ;  Cumberland  Gaj 

(Foen^t*-). 

Ptilodictya  expanaa-emarceftoenB  Foerste, 

IHHy.   l*tilofljctya  t^xiiansa  var,  euiarceiscena.     Foerete,  Proc.  BosI 

HiHt.,  XXI V,  p.  :428,  pi.  v-i.ao. 
1  S^tfi.    Pachydictya  emarrcscenti*    Fo4?rete,  Geol.  Sur.  Ohio,  VII,  p.  591 
Clinton:  tlaton^  Ohio. 

Obfii.    Tbia  form  may  prove  to  t>e  young  examples  of  Ptilod 
Hall. 

Ptilodictj^a  explicans  Safford*     Not  recognized. 

1 8fi9.   Ptilod i rty a  e x plican**.     Saff o ttl ,  (.i eol .  Ten n e.>^we,  p.  286. 

I'tilodictya  falciformls  Nicholson,  See  Eacharoporafalcifon 

.son). 
PtiltMiictya  famelicus  Foerste.     See  Pachydictya  ?  famelia 
Ptilodictya  farctuis  Foerste,     See  Pachydictya  crassa  (Hall^ 
Ptilodictya  fenei^telliformia  Nicholson,     See  Pachydictya 

foniii.^  {NichoLson)> 
Ptilodictya  finibriata  James.     See  Phsenopoi-a  fiiabriata  (Ji 

Ptilodictya  flagellum  Nichokon. 

1875.   Ptilodictya  flagellmj^.    NicholBon,  Ann.  Mag.  Nat  Hist,  ser. 

pi.  xiv,  3-:yj. 
1875*   Ptilodictya  fla^iellum,     KicholB^in,  Pal.  Ohio,  II ,  p.  2d2,  pL  xx 
Cincinnati  (Richmond):  Near  Lebanon,  Ohio. 
Q\i&.     Ptilodictya  nodoia  James  may  lie  a  synonym  of  this  s 

Ptilodictya  ilexuosa  James.     Sfei  Stktoporellu  Hexuosa  (Ja 
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Ptilodictya  fragilis  Billings.     See  Dicranopora  fragilis  (Billings). 

Ftilodictya  gigantea  (Nicholson). 

1875.   Heterodictya  gigantea.    Nicholson,  Greol.  Mag.,  new  ser.,  II,  p.  34,  pi.  ii, 

la-e. 
1875.   Heterodictya  gigantea.    Nicholson,  Pal.  Province  Ontario,  p.  79,  pi.  ii,  la-e. 
1882.   Ptilodictya  (Heterodictya)  gigantea    Ulrich,  Jour.  Cincinnati  Soc.  Nat. 

Hiat,V,p.l40. 
1889.   Heterodictya  gigantea.    Miller,  North  American  Geol.  Pal.,  fig. 488  (p.  309). 
Upper  Helderberg:  Jarvis,  Ontario. 

Ptilodictya  Gilberti  Nicholson.     See  Cystodictya  gilberti  (Meek). 
Ptilodictya  (Stictopora)   Gilberti    Meek.      See    Cystodictya   gilbei-ti 
(Meek). 

Ptilodictya  gladiola  Billings. 

1866.   Ptilodictya  gladiola.     Billings,  Catal.  Sil.  Foes.  Anticosti,  p.  10. 
Anticoeti:  Anticosti  Island. 

Ptilodictya    graham  i    James.      See    Arthropora    shatferi-cleavelandi 

(James). 
Ptilodictya  granulosa  James.     See  Rhinidictya  parallela  (Jamo.^  . 
Ptilodictya  hilli  James.     See  Escharopora  hilli  (James). 
Ptilodictya  internodia  Miller  and  Dyer.     See  Dicranopora  internodia 

(Miller  and  Dyer). 

Ptilodictya  kentuckyensis  James. 

1881.   Ptilodictya  kentuckyensis.    James,  Paleontologist,  No.  5,  p.  38. 

Cincinnati:  Cincinnati,  Ohio.  H  I 

Obfl.    Description  given  is  not  sufficient  to  identify  the  species.    The  form  H  i 

may  perhaps  be  a  synonym  of  Arthropora  shafferi-cleavelandi  (James). 

Ptilodictya   lanceolata    var.    Americana    Foerste.     See    Ptilodictya 

expansa  Hall. 
Ptilodictya  libana  Saflford.     See  Escharopora  libana  (Safford). 

Ptilodictya  (Stictopora)  lichenoides  Meek.  Not  recognizable. 

1873.   Ptilodictya  (Stictopora)  lichenoides.     Meek,  Pal.  Ohio,  I,  p.  195,  pi.  xviii,  2. 
Comiferous:  Whitehouse,  Lucas  Coimty,  Ohio. 

Ptilodictya  lirata  Hall  and  Simpson.     See  Pheenopora  lirata  (Hall). 

Ptilodictya  maculata  Ulrich.     See  Escharopora  maculata  (Ulrich).  |J  ^  *  | 

Ptilodictya  magniflca  Miller. 

1878.   Ptilodictya  magnifica.     Miller,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  I,  p.  100, 
pi.  iii,  1,  la. 

1889.  Ptilodictya  magnifica.     Miller,  North  American  Greol.  Pal.,  fig.  503,  (p. 

318). 

1890.  Ptilodictya  magnifica.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  fig.  lla-c  (p.  391 ). 
Cincinnati  (Richmond):   Richmond,  Indiana;  Oxford  and  Waynesville, 

Ohio;  Wilmington,  Illinois;  Leipers  Creek,  Maury  County,  Tennessee. 

Ptilodictya  Meeki  Nicholson.     See  Cystodictya  meeki  (Nicholson). 
Ptilodictya  multiramis  Safford.     Not  recognized. 

1869.   Ptilodictya  multiramis.     Safford,  Geol.  Tennessee,  p.  286. 
Obs.    See  note  on  Escharopora  briareus  Ulrich. 


« 
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Ptilodictya  nebulosa  (Hall). 

1874.   Escharopora  nebulosa.     Hall,  Twenty-sixth  Ann.  Rep.  Ne^ 

Museum,  p.  99. 
1879.  Escharopora  nebulosa.    Hall,  Thirty-second  Ann.  Rep.  New 

Museum,  p.  162  (reprint,  1880,  p.  24). 
1883.   Escharopora  (Ptilodictya)  nebulosa.    Hall,  Rep.  State  Geologi 

for  the  year  1882,  pi.  xvii,  14-16. 
1887.   Rilodictya  nebulosa.    Hall  and  Simpson,  Pal.  New  York,  ^ 

xvii,  13-18. 
1874.   Paleschara  bifoliata.     Hall,  Twenty-sixth  Ann.  Rep.  New 

Museum,  p.  107. 
1879.   Escharopora  (?  Paleschara)  bifoliata.    Hall,  Thirty-second  An 

York  State  Museum,  p.  162  (imprint,  1880,  p.  24). 

1883.  Paleschara?  foliata.     Hall,  Rep.  State  Geologist  New  York 

1882,  pi.  xvii,  17, 18. 
Lower  Helderberg:  Catskill,  Clarksville,  and  Schoharie,  New 

Ptilodictya  nitidula  Billings.     See  Dicranopora  nitidula  (Bi 

Ptilodictya  nodosa  James. 

1879.   Ptilodictya  nodosa.    James,  Paleontologist,  No.  3,  p.  20. 
1882.   Ptilodictya  nodosa.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist. 

2,2a. 
1881.   Ptilodictya  clintonensis.    James,  Paleontologist,  No.  5,  p.  38. 

1881.  Ptilodictya  teres.    James,  Paleontologist,  No.  5,  p.  40. 

1890.   Ptilodictya  variabilis.     Ulrich,  Geol.  Sur.  Illinois,  Vm,  p.  30^ 

fig.  6a  (p.  317). 
1889.   Ptilodictya  variabilis.    Miller,  North  American  Greol.  Pal.,  1 
(p.  319). 
Cincinnati  (Richmond) :  Clinton  and  Warren  counties,  Ohio. 
Obs.    See  also  Ptilodictya  fiagellum  Nicholson. 

Ptilodictya  obliqua  (Ringueberg). 

1884.  Stictopora  obliqua.     Ringueberg,  Proc.  Acad.  Nat.  Sci.  Philadei 

pi.  ii,  2,  2a. 
1889.   Ptilodictya  obliqua.    Miller,  North  American  Greol.  Pal.,  p.  3 
Clinton:  Lockport,  New  York. 
Obs.    This  species  was  defined  and  figured  in  such  a  mann< 

questionable  whether  it  can  be  recognized. 

Ptilodictya  parallela  Hall  and  Simpson.     See  Ptilocella  para 

and  Simpson). 
Ptilodictya  parallela  James.     See  Rhinidictya  parallela  (Jan 
Ptilodictya  pavonia  D'Orbigny.     See   Escharopora  pavon 

bigny). 
Ptilodictya  perelegans  Ulrich.     See  Graptodictya  perelegan 
Ptilodictya  platyphylla  James.     See  Phasnopora  expansa 

Whitfield. 

Ptilodictya  plumaria  James. 

1878.  Ptilodictya  plumaria.    James,  Paleontologist,  No.  1,  p.  4. 

1882.  Ptilodictya  plumaria.    Ulrich,  Jour.  Cincinnati  Soc.  Nat  His! 

1,1a. 
Cincinnati  (Richmond) :  Waynesville  and  Oxford,  Ohio. 
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tilodictya  plumea  Hall  and  Simpson.     See  Stictoporina  plumea  (Hall 
and  Simpson), 
tilodictya  ponderosa  Ulrich. 

1888.   Ptilodictya  ponderosa.     Ulrich,  American  Geologist,  I,  p.  308. 
Trenton:  Covington,  Kentucky. 

Obs.    This  is  a  good  species  belonging  to  the  genus  Escharopora,  but 
requires  further  description  before  the  name  can  be  considered  valid. 

tilodictya  ?  punctata  Nicholson  and  Hinde.    See  Phsenopora  punctata 
(Nicholson  and  Hinde). 

tilodictya  ramosa  Ulrich.     See  Escharopora  ramosa  (Ulrich). 
tilodictya  ?  raripora  Nicholson  and  Hinde.     See  Nematopora  raripora 
(HaU). 

tilodictya  retiformis  Hall  and  Simpson.     See  Stictoporina  plumea 
(Hall  and  Simpson). 

tilodictya  rudis  Foerste.     See  Pachydictya  crassa  (Hall), 
tilodictya  rustica  Billings.     See  Pachydictya  ci*assa  (Hall), 
tilodictya  scutulata  Hall  and  Simpson.     See  Stictoporina  scutulata 
(Hall). 

tilodictya    (Stictopora)   sereata    Meek.      See  Prismopora?   sen*ata 
(Meek). 

tilodictya  Shafferi  Nicholson.     See  Arthropora  shafferi  (Meek), 
tilodictya    (Stictopora)   Shafferi    Meek.      See   Arthropora  shafferi 
(Meek), 
tilodictya  subrecta  Ulrich.     See  Eischaropora  subrecta  (Ulrich). 

tilodictya  sulcata  Billings. 

1866.   Ptilodictya  sulcata.     Billings,  Catal.  Sil.  Fos.  Anticosti,  p.  36. 
Anticoeti:  Anticosti  Island. 

tilodictya  superba  Billings.     See  Phaenopora  superba  (Billings), 
tilodictya  symmetra  Safford.     Not  recognized. 

1869.   Ptilodictya  symmetra.    Safford,  Geol.  Tennessee,  p.  286. 

tilodictya  ?t  tarda  Billings. 

1874.   Ptilodictya  tarda,     Billings,  Pal.  Foss.,  II,  p.  13. 

Oriskany  (Gasp^  Limestone):  Grand  Creve,  Canada. 

bilodictya  t  tenera  Billings. 

1866.   Ptilodictya  tenera.    Billings,  Catal.  Sil.  Foss.  Anticosti,  p.  33. 
Anticosti:  Anticosti  Island. 

tilodictya  tenuis  Hall  and  Simpson.     See  Phaenopoiti  tenuis  (Hall), 
tilodictya  teres  James.     See  Ptilodictya  nodosa  James, 
tilodictya  triangulata  White.     See  Prismopora  triangulata  (White), 
tilodictya  variabilis  Ulrich.     See  Ptilodictya  nodosa  James, 
tilodictya  (Stictopora)  variabilis  Prout.     Not  recognized;  probably 
Cystodictya  gilberti  (Meek). 
1866.   Ptilodictya  (Stictopora)  variabilis.     Prout,  Trans.  St.  Louis  Acad.  Sci.,  II, 
p.  412. 
Devonian:  Columbus,  Ohio. 

tilodictya  welshi  James.     See  Phaenopora  multifida  (HaU). 
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1885.  Ptilopora. 

1885.  Ptilopora. 

1886.  Ptilopora. 

1887.  Rilopora. 

1889.  Ptilopora. 

1890.  Ptilopora. 
1895.  Ptilopora. 


Ptilodictya  whiteavesi  Ulrich. 

1889.  Rilodictya  Whiteavesii.     Ulrich,  Contr.  Micro-Pal.  Cambro 

p.  44,  pi.  viii,  1-le. 
1895.   Ptilodictya  Whiteavesii.     Whiteavee,  Pal.  Fo88.,  Ill,  p.  118. 
Cincinnati  (Richmond):  Stony  Mountain,  Manitoba. 

Ptilodictya  whitfieldi  Foerste. 

1895.  Ptilodictya  Whitfieldi.    Foerste,  Geol.  Sur.  Ohio,  VII,  p.  bi 

4,  pi.  xxviii,  5. 
Clinton:  Todds  Fork,  Ohio. 

PTILOPOEA  McCoy.    Genotype:  Ptilopora  pluma  McCoy. 
1845.   Ptilopora.    McCoy,  Synop.  Carbon.  Fobs.  Ireland,  p.  200. 
1858.   Ptilopora.     Hall,  Pal.  Iowa,  p.  652. 
1860.   Ptilopora.     Eichwald,  Lethaea  Rossica,  I,  p.  381. 
1883.   Ptilopora.    Hall,  Trans.  Albany  Institute,  X,  p.  196  (abstract, 
1883.   Rilopora.    Claypole,  Quar.  Jour.  Geol.  Soc.  London,  XXX 

Hall,  Rep.  State  Geologist,  New  York,  for  the  yei 

Waagen  and  Pichl,  Pal.  Indica,  Ser.  XIII,  p.  77 

Ulrich,  Contr.  American  Pal.,  I,  p.  4. 

Hall  and  Simpson,  Pal.  New  York,  VI,  p.  xxiv. 

Miller,  North  American  Geol.  Pal.,  p.  318. 

Ulrich,  Geol.  Sur.  Illinois,  VIII,  pp.  398,  621. 

Whidbome,  Devon.  Fauna  England,  (Pal.   Soc 
part  4,  p.  184. 

1896.  Ptilopora.     Ulrich,  ZitteVs  Textb.  Pal.  (Engl,  ed.)  p.  283. 

1897.  Rilopora.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  ] 

the  year  1894,  pp.  519,  521. 
1876-77.   Dendricopora.     De  Koninck,  Rech.  sur  les  Foes.  Pal. 

Galles  du  Sud,  III,  p.  169;  1898,  Engl,  translation,  Men 

New  South  Wales,  Pal.  No.  6,  p.  129. 
1885.   Dendricopora.     Waagen  and  Pichl,  Pal.  Indica,  Ser.  XIII,  i 

Ptilopora  acuta  Ulrich. 

1890.  Rilopora  acuta.    Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  622,  p 
1894.   Ptilopora  acuta.    Keyes,  Missouri  Geol.  Sur.,  V,  p.  31. 

Keokuk:  Keokuk  and  Bentonsport,  Iowa. 
Burlington:  Burlington,  Iowa. 

Ptilopora  cylindracea  Ulrich. 

1890.   Ptilopora  cylmdracea.    Ulrich,  Geol.  Sur.  Illinois,  VIII,  p. 

2-26. 
1894.   Ptilopora  cylindracea.     Keyes,  Missouri  Geol.  Sur.,  V,  p.  32. 
Keokuk:  Kings  Moimtain,  Kentucky;  Bentonsport,  Iowa. 

Ptilopora  infrequens  Hall  and  Simpson. 

1887.    Ptilopora  infrequens.     Hall  and  Simpson,  Pal.  New  York, 

Ixvi,  26-29. 
1897.   Ptilopora  infrequens.     Simpson,  Fourteenth  Ann.  Rep.  St 
New  York  for  the  year  1894,  pi.  viii,  4, 6, 7. 
Hamilton:  Western  New  York. 

Ptilopora  nodosa  Hall. 

1883.  Ptilopora  nodosa.     Hall,  Trans.  Albany  Institute,   X,  p.  : 

1881,  p.  196). 

1884.  Ptilopora  nodosa.     Hall,  Rep.  State  Geologist  New   York 

1883,  p.  59. 
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tilopora  nodosa  Hall — Continued. 

1887.  Ptilopora  nodosa.     Hall  and  Simpson,  Pal.  New    York,  VI,  p.  285,  pi. 

lxvi,25. 
1891.   Ptilopora  nodosa.     Hall,  Tenth  Ann.  Rep.  State  Geologist  New  York  for 

the  year  1890,  p.  57;  Forty-fourth  Ann.  Rep.  New  York  State  Museum, 

p.  87. 
1897.   Ptilopora  nodosa.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 

York  for  the  year  1894,  pi.  viii,  5. 
Hamilton:  Near  Alden,  New  York. 

tilopora  paupera  Ulrich. 

1888.  Ptilopora  paupera.     Ulrich,  Bull.  Denison  Univ. ,  IV,  p.  74. 

1890.   Ptilopora  paupera.     Ulrich,  Geol.  Sur.  Illinois,  VII,  p.  624,  pi.  Ixvi,  10. 
Waverly:  Lodi,Ohio. 
Keokuk:  Kings  Mountain,  Kentucky. 

tilopora  prouti  Hall. 

1858.   Ptilopora  prouti.     Hall,  Pal.  Iowa,  p.  653,  pi.  xxii,  6a-^,  7. 

1890.  Ptilopora  prouti.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  625,  pi.  Ixv,  3-3c. 
1894.   Ptilopora  prouti.     Keyes,  Missouri  Geol.  Sur. ,  V,  p.  32. 

Warsaw:  Barretts  Station,  Missouri;  Warsaw,  near  New  Providenoe,  and 
Monroe  County,  Illinois. 

bilopora  striata  Hall. 

1883.  Ptilopora  striata.     Hall,  Trans.  Albany  Institute,  X,  p.  196  (abstract,  1881, 

p.  196). 

1884.  Ptilopora  striata.     Hall,  Rep.  State  Geologist  New  York  for  the  year  1883, 

p.  58. 
1887.   Ptilopora  striata.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  283,  pi.  Ixvi, 
30-33. 

1891.  Ptilopora  striata.     Hall,  Tenth  Ann.  Rep.  State  Geologist  New  York  for 

the  year  1890,  p.  56;  Forty-fourth  Ann.  Rep.  New  York  State  Museum, 
p.  86. 

1897.  Ptilopora  striata.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 

York  for  the  year  1894,  pi.  viii,  2, 3. 

1898.  Rilopora  striata.     Whiteaves,  Contr.  Canadian  Pal.,  I,  p.  379. 
Hamilton:  Moscow  and  other  localities  in  central  and  western  New  York; 

West  Williams,  Ontario. 

tilopora  valida  Ulrich. 

1890.   Ptilopora  valida.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  623,  pi.  Ixv,  5-^6,  pi. 
Ixvi,  l-l/>. 

1894.  Ptilopora  valida,    Keyes,  Missouri  Geol.  Sur.,  V,  p.  32. 
Keokuk:  Bentonsport  and  Keokuk,  Iowa;  Jersey  CJounty,  Illinois. 

riLOPOEELLA  Hall.     Genotype:  Fenestella  (Ptiloporella)  laticres- 
cens  Hall. 

1885.  Ryloporella.     Hall,  Rep.  State  Geologist  New  York  for  the  year  1884, 

p.  36. 
1887.   Ptiloporella.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  xxiv. 

1889.  Ptiloporella.     Miller,  North  American  Geol.  Pal.,  p.  319. 

1895.  Ptiloporella.     Simpson,  Thirteenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1893,  pp.  690, 704, 725;  Forty-seventh  Ann.  Rep.  New  York 
State  Museum,  pp.  884, 898, 919.  (On  p.  704  (p.  898  of  Museum  Report) 
Simpson  has  inadvertently  interchanged  the  terms  Ptiloporella  and 
Ptiloporina. ) 
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FTIIOFOEELLA  Hall— Continued. 

1897.   Ptiloporella.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1894,  pp.  506, 521. 
1895.   Pinnaporina.    Simpson,  Thirteenth  Ann.  Rep.  State  Greologist  New  York 

for  the  year  1893,  p.  705  (not  p.  725  =  Ptiloporina);  Forty-seventh  Ann. 

Rep.  New  York  State  Museum,  p.  899  (not  p.  919). 
1897.   Pinnaporella.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1894,  pp.  507, 621. 

Ptiloporella  t  bifurca  (Ulrich). 

1886.  Fenestella  bifurca.    Ulrich,  Contr.  American  Pal. ,  I,  p.  6,  pi.  i,  2, 2a. 

1887.  Fenestella  confertipora.    Hall  and  Simpson,  F^.  New  York,  VI,  p.  108,  pi. 

xlvi,  7-11, 17-21. 
Hamilton:  Falls  of  the  Ohio. 

Ptiloporella  inffiqnalis  (Hall  and  Simpson). 

1887.   Fenestella  (Ptiloporella)  imequalis.    Hall  and  Simpson,  Pal.  New  York, 

VI,  p.  171. 
1897.   Ptiloporella  insequalis.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 
New  York  for  the  year  1894,  pi.  iv,  1, 2. 
Upper  Helderbeig:  Walpole,  Ontario. 

Ptiloporella  laticrescens  (Hall  and  Simpson). 

1887.  Fenestella  (Ptiloporella)  laticresoens.    Hall  and  Simpson,  Pal.  New  York, 

VI,  p.  171. 
1897.   Ptiloporella  laticrescens.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 
New  York  for  the  year  1894,  pi.  iv,  3-6. 
Upper  Helderberg:  Walpole,  Ontario. 

Ptiloporella  nervata  (Nicholson). 

1875.   Fenestella  nervata.    Nicholson,  Pal.  Ohio,  II,  p.  264,  pl.xxv,  11,  lieu 
1889.   Ptiloporella  nervata.    Miller,  North  American  Geol.  Pal.,  p.  319. 
Niagara:  Cedarville,  Ohio. 

PTILOPOEIHA  Hall.     Genotype:  Fenestella  (Ptyloporina)  conica  Hall. 

1886.  Ptyloporina.    Hall,   Rep.  State  Geologist  New  York  for  the  year  1884, 

p.  36. 

1887.  Ptiloporina,     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  xxiv. 
1889.   Ptiloporina.    Miller,  North  American  Geol.  Pal.,  p.  319. 

1895.   Ptiloporina.    Simpson,  Thirteenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1893,  pp.  690,  725;  Forty-seventh  Ann.  Rep.  New  York 

State  Museum,  pp.  884,  919. 
1897.   Ptiloporina.    Simpson,  Fourteenth  Ann.  Rep.  State  Greologist  New  York 

for  the  year  1894,  pp.  507, 521.     (Makes  genotype  Ptiloporina  sinistnilis. ) 
1895.   Pinnaporella.    Simpson,  Thirteenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1893,  pp.  704,  725. 
1895.   Pinnaporina.    Simpson,  Thirteenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1893,  p.  725  (not  p.  705  =  Ptiloporella) ;  Forty-seventh  Ann. 

Rep.  New  York  State  Museum,  p.  919,  (not  p.  899). 
1897.   Pinnaporina.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1894,  p.  507. 

Ptiloporina  conica  (Hall  and  Simpson). 

1887.   Fenestella  (Ptiloporina)  conica.     Hall  and  Simpson,  Pal.  New  York,  VI, 

p.  172,  pi.  xliii,  2-4. 
1897.   Ptiloporina  conica.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  Xew 
York  for  the  year  1894,  pi.  iv,  8. 
Upper  Helderbeig:  Schoharie,  New  York.  "^'9'^'^^^  ^v  vj wi^g  iv^ 
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tiloporina  disparilis  (Hall  and  Simpson). 

1887.   Fenestella  (Ptiloporina)  disparilis.     Hall  and  Simpson,  Pal.  New  York, 

VI,  p.  173,  pi.  xliii,  7, 8. 
1897.   Ptiloporina  disparilis.     Simpson,  Fourteenth  Ann.  Rep.  State  Greologist 
New  York  for  the  year  1894,  pi.  iv,  11,  12. 
Upper  Ilelderberg:  Walpole,  Ontario. 

tiloporina  pinnata  (Hall  and  Simpson). 

1887.    Fenestella  (Ptiloporina)  pinnata.     Hall  and  Simpson,  Pal.  New  York,  VI, 

p.  172,  pi.  xliii,  5, 6. 
1897.    Pinnaporina  pinnata.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 

New  York  for  the  year  1894,  pi.  iv,  7. 
1897.   Riloporina  pinnata.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 
York  for  the  year  1894,  pi.  viii,  1. 
Upper  Helderberg:  Schoharie,  New  York. 

tiloporina  sinistralis  (Hall  and  Simpson). 

1887.   Fenestella  (Ptiloporina)  sinistralis.     Hall  and  Simpson,  Pal.  New  York, 

VI,  p.  174,  pi.  xliii,  9. 
1897.   Ptiloporina  sinistralis.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 
New  York  for  the  year  1894,  pi.  iv,  9, 10. 
Upper  Helderberg^  Schoharie,  New  York. 

TILOTRYPA  Ulrich.     Genotype:  Ptilotrypa  obliquata  Ulrich. 

1890.    Ptilotrypa.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  393. 

1889.  Ptilotrypa.     (Ulrich,  in  press) ,  Miller,  North  American  Geol.  Pal.,  p.  320. 
1897.   Ptilotrypa.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1894,  p.  542. 

tilotrypa  obliquata  Ulrich. 

1890.  Ptilotrypa  obliquata.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  631,  pi.  xxx, 

1-le. 
1897.  Ptilotrypa  obliquata.     Simpson,  Fourteenth  Ann.    Rep.  State  Geologist 
New  York  for  the  year  1894,  figs.  100-103  (p.  542). 
Cincinnati  (Richmond):  Wilmington,  Illinois. 

tychonema  Hall.     See  Monotrypa  Nicholson. 

tychonema  Helderbergiee   Hall.     See    Monotrypa    ?    helderbergise 
(Hall). 

tychonema  tabulatum  Miller.     See  Monotrypa  tabulata  (Hall). 
AMIPOEA  Toula.     Genotype:   Ramipora  hochstetteri  Toula  (from 
the  Carboniferous  of  Spitzbergen). 
1875.   Ramipora.     Toula,  Neues  Jahrbuch  fur  Mineral.,  p.  230. 
1878.    Ramipora.     Etheridge,  Jun.,Quar.  Jour.    Geol.   Soc.  London,  XXXIV, 

p.  625. 
1885.   Ramipora.     Waagen  and  Pichl,  Pal.  Indica,  Ser.  XIII,  p.  775. 
1889.   Ramipora.     Miller,  North  American  Geol.  Pal.,  p.  320. 
1895.   Ramipora.     Whidbome,   Devon.  Fauna  England,  (Pal.  Soc.  Publ.),  II, 
part  4,  p.  186. 
Obs.     No  species  from  the    continent  of  North  America   has  yet  been 
described  properly  referable  to  this  genus. 

EPTAEIA  Rolle.     Genotype:  Reptaria  stolonifera  Rolle. 
1851.   Reptaria.     Rolle,  Leonhard  und  Bronn's  Neues  Jahrbuch,  p.  810. 
1887.   Reptaria.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  xxv. 
1889.   Reptaria.    Miller,  North  American  Geol.  Pal. ,  p.  320. 
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BEPTAEIA  Rolle— Continued. 

1897.   Reptaria.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York  for 

the  year  1894,  p.  599. 
1899.   Reptaria.    Grabau,  Bull.  Buffalo  Soc.  Nat.  Sci.,  VI,  p.  178. 
1883.   Ptilionella.    Hall,  Trans.  Albany  Institute,  X,  p.  599  (abstract,  1881,  p. 

195). 

Reptaria  nodata  (Hall). 

1883.  Ptilionella  nodata.    Hall ,  Trans.  Albany  Institute,  X,  p.  195  (abstract,  1881 , 

p.  195). 

1884.  Ptilionella  nodata.     Hall,  Rep.  State  Geologist  New  York  for  the  year  1883, 

p.  57. 
1887.   Reptaria  nodata.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  276. 

Hamilton:  Hopeton,  Yates  Ck)unty,  and  Genesee  Valley,  Livingston  County, 
New  York. 

Reptaria  stolonifera  Rolle. 

1851.   Reptaria  stolonifera.     Rolle,  Leonhard  und  Bronn's  Nenes  Jahrbuch,  p. 

810,  pi.  ix,  5, 6. 
1887.    Reptaria  stolonifera.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  274,  pi.  Ixv, 

17-19. 
1897.    Reptaria  stolonifera.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 

York  for  the  year  1894,  pi.  xxv,  8, 9. 
1899.    Reptaria  stolonifera.  Grabau,  Bull.  Buffalo  Soc.  Nat  Sci.,  VI,  p.  178,  fig.  76. 

1883.  Ptilionella  penniformis.    Hall,  Trans.  Albany  Institute,  X,  p.  195  (abstract, 

1881,  p.  195). 

1884.  Ptilionella  penniformis.     Hall,  Rep.  State  Geologist  New  York  for  the  year 

1883,  p.  56. 
Hamilton:  Cazenovia  and  Eighteenmile  Creek,  New  York. 

Betepora  Lamarck.     Not  Paleozorc. 

1874.   Retepora  (not  Lamarck).    Nicholson,  Pal.  Province  Ontario,  p.  101. 

1885.  Retepora  (not  Lamarck).     Hall,  Rep.  State  Geologist  New  York  for  the 

year  1884,  p.  35. 
Obs.   The  Retepora  of  most  American  authors  is  the  genus  Phylioporina. 

Retepora  angulata  Hall.     See  Phylioporina  angulata  (Hall). 
Retepom  archimedes  Owen.     See  Archimedes  wortheni  Hall. 
Betepora  asperato-striata  Hail.      See  Phylioporina  asperato-striata 
(Hall). 

Retepora  clintonii  Vanuxem.     Not  defined. 

1842.   Retepora  clintonii.    Vanuxem,  Geol.  Rep.  Third  District  New  York,  p.  87. 
Clinton:  No  locality  given. 

Retepora  diffusa  Hall.     See  Drymotrypa  diffusa  (Hall). 
Retepora  fenestrata  Hall.     See  Phylioporina  fenestrata  (Hall). 
Retepom  foliacea  Hall.     Abandoned  by  the  author;  fragment  of  some 
fossil  not  a  bryozoan. 
1847.   Retepora  foliacea.     Hall,  Pal.  New  York,  I,  p.  78,  pi.  xxvi,  9a,  6. 
Trenton:  Lowville,  Lewis  County,  New  York. 

Retepora  flexuosa  D'Orbigny.     Not  recognizable  without  material. 
1842.   Retepora  flexuoea.    D*Orbigny,  Voyage  dans  PAm6riqueM^ridionale,  III, 
p.  57,  pi.  vi,  6-8. 
Carboniferous:  Yarbichambi,  Bolivia. 
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jtepora  gracilis  Hall.     See  Phj^Uoporina  gi-acilis  (Hall). 
3tepora  barailtonensis  Prout.     See  ReteporiDa  hamiltonensis  (Prout). 
itepora  incepta  Hall.     See  Phylloporina  incepta  (Hall), 
itepora  Phillipsi  Nicholson.     See  Reteporina  pbillipsi  (Nicholson). 
Jtepora  prisca  (Goldfuss?)  Nicholson.     See  Reteporina  prisca  (Gold- 
fuss?)  (Nicholson). 

jtepora   Trentonensis   Nicholson.      See   Phylloporina  trentonensis 
(Nicholson). 

ateporella  Simpson.     See  Reteporidi-a. 
3teporella  adnata  Simpson.     See  Reteporidra  adnata  (Hall), 
steporella  undulata  Simpson.     See  Reteporidra  perundata  (Hall). 

STEPOBID&A.^     Genotype:  Reteporella  undulata  Simpson =Fenes- 

tella  perundata  HaII. 

1895.   Reteporella.    Simpson,  Thirteenth  Ann.  Rep.  State  Greologist  New  York 

for  the  year  1893,  pp.  702, 726;  Forty-seventh  Ann.  Rep.  New  York  State 

Museum,  pp.  896, 919. 

1897.   Reteporella.    Simpson,  Fourteenth  Ann.  Rep.  State  Greologist  New  York 

for  the  year  1894,  pp.  603, 521. 
1897.  Anastomopora.  Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 
for  the  year  1894,  pp.  517, 522. 
Obs.  Anastomopora  was  made  for  species  resembling  Reteporella,  but 
differing  in  having  thickened  maiigins.  This  is  a  variable  character  in 
this  group  of  species  and  is  of  no  importance,  either  specifically  or 
generically.    Some  specimens  of  Reteporidra  show  thickened  margins. 

steporidra  adnata  (Hall). 

1883.  Fenestella  adnata.     Hall,  Trans.  Albany  Institute,  X,  p.  167  (abstract, 

1881,  p.  25). 

1886.  Fenestella  (Polypora)  adnata.    Hall,  fifth  Ann.  Rep.  State  Geologist  New 

York  for  the  year  1885,  pi.  xli,  1-8, 10. 

1887.  Fenestella  (Polypora)  adnata.    Hall  and  Simpson,  Pal.  New  York,  VI,  p. 

152,  pi.  xli,  1-8, 10. 
1897.   Reteporella  adnata.    Simpson,  Fourteenth  Ann.  Rep.  State  Greologist  New 
York  for  the  year  1894,  pi.  i,  4, 5. 
Hamilton:  Falls  of  the  Ohio. 

^teporidra  cinctuta  (Hall). 

1884.  Fenestella  cinctuta.   Hall,  Thirty-sixth  Ann.  Rep.  New  York  State  Museum, 

p.  62. 

1885.  Lyropora  cinctura.    Hall,  Rep.  State  Geologist  New  York  for  the  year  1 884, 

pl.i,2. 

1887.  Fenestella  (Lyropora)  cinctuta.    Hall,  Sixth  Ann.  Rep.  State  Geologist 

New  York  for  the  year  1886,  p.  69. 

1888.  Fenestella  (Lyropora)  dnctuta.    Hall,  Seventh  Ann.  Rep.  State  Geologist 

New  York  for  the  year  1887,  pi.  ix,  16;  Forty-first  Ann.  Rep.  New  York 

State  Museum,  pi.  ix,  16. 
1897.   Anastomopora  cinctuta.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 

New  York  for  the  year  1894,  pi.  ix,  20-23. 
1890.   Phyllopora  ?  sp.  undet.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  pi.  Iv,  10. 

Hamilton:  Geneseo,  New  York;  West  Williams  and  Widder,  Ontario. 


^  Proposed  for  Reteporella,  preoccupied  by  Busk.    See  Challenger  Report  X,  1884,  p.  126. 
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Eeteporidra  porundata  (Hall). 

1883.   Fenestella  perundata.     Hall,  Trans.  Albany  Ingtitute,  X,  p.  J 
1881,  p.  27). 

1883.  Fenestella  (Polypora)  perundata.     Hall,  Rep.  State  Geologifi 

for  the  year  1882,  pi.  xxxi,  7-13. 
1885.   Polypora  perundata.     Hall,  Rep.  State  Geologist  New  York 

1884,  pi.  i,  3. 
1887. .  Fenestella  (Polypora)  perundata.     Hall  and  Simpson,  Pal.  Nc 

p.  163,  pi.  xxxviii,  7-13. 
1890.   Phyllopora  superba.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  613,  ] 

pi.  Iv,  9, 9a. 
1897.   Reteporella  undulata.     Simpson,  Fourteenth  Ann.  Rep.  Sti 

New  York  for  the  year  1894,  pi.  i,  1-3. 
Hamilton:  Erie  County,  New  York. 
Obs.     Hall  and  Simpson  give  this  as  occurring  in  the  Uppei 

at  Walpole,  Ontario,  but  this  is  very  probably  an  error. 

EETEFOMHA  D'Orbigny.     Genotype:  Retepora  prisca  Go 
1850.   Reteporina.     D'Orbigny,  Prodr.  de  Pal.,  I,  p.  101. 
1885.   Reteporina.     Hall,  Rep.  State  Geologist  New  York  for  the  yej 

1889.  Reteiwrina.     Miller,  North  American  Geol.  Pal.,  p.  320. 

1894.  Reteporina.     Pocta,Syst.Sil.Boh6me,  VIII,t  l,p.80. 

1895.  Retei>orina.    Simpson,  Thirteenth  Ann.  Rep.  State  Geologist  T 

the  year  1893,  p.  725;  Forty-seventh  Ann.  Rep.  New  Yori 

p.  919. 
1897.   Reteporina.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologis 

for  the  year  1894,  pp.  504, 521. 
1899.    Reteporina.     Grabau,  Bull.  Buffalo  Soc.  Nat.  Sci. ,  VI,  p.  161. 

Eeteporina  coalesoens  (Hall  and  Simpson). 

1887.   Fenestella  (Reteporina)  coalescens.     Hall  and  Simpson,  Pal. 
VI,  p.  120. 
Upper  Helderberg:  Walpole,  Ontario. 

Reteporina  flexuosa  (Ulrich). 

1890.  Fenestella  flexuosa.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  548,  i 
1894.   Fenestella  flexuosa.     Keyes,  Missouri  Geol.  Surv.,  V,  p.  24. 

Chester:  Sloans  Valley,  Kentucky. 

Eeteporina  hamiltonensis  (Prout). 

1866.    Retepora  hamiltonensis.     Prout,  Trans.  St.  Louis  Acad.  Scu.,  I 
1866.   Polypora  Hamiltonensis.     Prout,  Greol.  Surv.  Illinois,  H,  p. 

6,6fl. 
1876-7.   Protoretepora  ( Polypora)  hamiltoniana.    De  Koninck,  Rech 
Paleoz.  de  la  Nouv.  Galles  des  Sud,  III,  p.  179;  1898,  Engl.  1 
Geol.  Sur\\  New  South  Wales,  Pal.,  No.  6,  p.  137. 
1889.   Reteporina  hamiltonensis.     Miller,  North  American  Geol.  Pa 
Hamilton:  Buffalo,  Iowa:  Rock  Island,  Illinois. 

Reteporina  pertollata  Hall  (not  defined). 

1885.   Reteporina  pertollata.     Hall,  Rep.  State  Geologist  New  Yori 
1884,  pi.  i,  1. 

Eeteporina  pemndnlata  (Hall). 

1884.  Fenestella  perundulata.     Hall,  Thirty-sixth  Ann.  Rep.  Nev 

Mus.,  p.  63. 
1887.    Fenestella  perundulata.     Hall,   Sixth    Ann.  Rep.  State  Gi 

York  for  the  year  1886,  p.  43,  pi.  ii,  1-14. 
1889.   Reteporina  perundulata.     Miller,  North  American  Geol.  Pal. 
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1874. 
1889. 
1898. 


1886. 


1887 


eteporina  penmdulata  (Hall) — Continued. 

1897.   Reteporina  perundulata.     Simpeon,  Fourteenth  Ann.  Rep.   State  Geolo- 
gist New  York  for  the  year  1894,  pi.  i,  8. 
Hamilton:  Moscow,  New  York. 

eteporina  phillipsi  (Nicholson). 

1874.   Retepora  Phillipsi.     Nicholson,  Geol.  Mag.,  new  ser.,  I,  p.  163,  pi.  ix,  21. 
1874.   Retepora  Phillipsi.     Nicholson,  Pal.  Province  Ontario,  p.  102,  fig.  39. 
1889.    Reteporina  phillipsi.     Miller,  North  American  Geol.  Pal.,  p.  320. 
Tapper  Helderberg:  Port  Colbome,  Ontario. 

eteporina  prisca  (Goldfuss  ?)  (Nicholson). 

1826.    Retepora  prisca.    Goldfuss,  Petref.  Germaniae,  p.  103,  pi.  xxxvi,  19. 

Retepora  prisca  Goldfuss.    Nicholson,  Pal.  Province  Ontario,  p.  101,  fig.  38. 
Reteporina  prisca.    Miller,  North  American  Geol.  Pal.,  p.  320. 
Retepora  prisca  (Goldfuss)  Nicholson.    Whiteaves,  Contr.  Canadian  Pal.^ 

I,  part  V,  p.  379. 
Upper  Helderherg:  Ridgeway  and  Port  Colbome,  Ontario. 
Hamilton:  Arkona,  Ontario. 
Obs.    It  is  scarcely  probable  that  Nicholson's  specimens  are  cospecific  with 

Gold  fuss's. 

eteporina  rhombifera  (Hall). 

1883.  Fenestella  rhombifera.     Hall,  Trans.  Albany  Institute,  X,  p.  174  (abstract, 
1881,  p.  32). 

Fenestella  rhombifera.     Hall,  Fifth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1885,  pi.  1,  18,  19. 
Fenestella  (Reteporina)  rhombifera.     Hall  and  Simpson,  Pal.  New  York, 

VI,  p.  120,  pi.  1,  18,  19. 
Upper  Helderberg:  Ontario,  Canada.    (In  the  Trans.  Alliany  Institiitc,  X, 

p.  l74,  the  locality  is  given  as  Le  Roy,  New  York. ) 

eteporina  striata  (Hall). 

1884.  Fenestella  strata.     Hall,  Thirty -sixth  Ann.  Rep.  New  York  State  Mus., 

p.  72. 
Fenestella  (Reteporina)  striata.     Hall,  Sixth  Ann.  Rep.  State  Geologist 

New  York  for  the  year  1886,  p.  45,  i)l.  iii,  1-6. 
Reteporina  striata.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 

York  for  the  year  1894,  pi.  i,  6,  7. 
Reteporina  striata.     Grabau,  Bull.  Buffalo  Soc.  Nat.  Sci.,  VI,  p.  161,  fig.  50. 
Hamilton:  Moscow,  New  York. 

HABDOMESON  Young  and  Young.     Genotype:     Millepom  gi-acills 
Phillips. 
1874.   Rhabdomeson.     Young  and  Young,  Ann.  Mag.  Nat.  Hist.,  ser  4,  XIII, 
p.  337. 
Rhabdomeson.     Young  and  Young,  Ann.  Mag.  Nat.  Hist.,  ser.  4,  XV^ 

p.  334. 
Rhabdomeson.    Vine,  Proc.  Yorkshire  Geol.  Polyt.  Soc,  IX,  p.  91. 
Rhabdomeson.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  402. 
Obs.     No  American  species  has  yet  been  referred  to  this  genus. 

HIHIDIGTYA  Ulrich.     Genotype:  Rhinidictya  nicholsoni  Ulrich. 
1847.   Stictopora  (in  part).     Hall,  Pal.  New  York,  I,  p.  73. 

Rhinidictya.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  p.  152. 
Hall  and  Simpson,  Pal.  New  York,  VI,  p.  xx. 
Miller,  North  American  Geol.  Pal. ,  p.  320.  _ 

Ulrich,  Geol.  Minnesota,  III,  p.  124.  ^.^.^^^^^  ^^  GoOglc 
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EHUSTIDICTTA  Ulrich— Continued. 

1896.  Rhinidictya.     Ulrich,  Zitters  Textb.  Pal.  (Engl.  ed. ),  p.  279. 

1897.  Rhinidictya.     Simpson,  Fourteenth  Ann.  Rep.  State  Greologis 

for  the  year  1894,  p.  605. 
1890.   Stictopora  (not  of  Hall).     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  i 

Rhinidictya  basalis  (Ulrich). 

1882.   Stictopora  basalis.     Ulrich,  Jour.  Cincinnati  Soc  Nat  His 

pi.  viii,  4, 4a. 
1893.   Rhinidictya  basalis.     Ulrich,  Geol.  Minnesota,  III,  p.  128. 
Trenton  (Stones  River):  Shelbyville, Tennessee. 

Ehinidictya  exigua  Ulrich. 

1890.   Rhinidictya  exigua.     Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist 

fig.  9. 
1893.   Rhinidictya  exigua.     Ulrich,  Greol.  Minnesota,  III,  p.  131,  pi.  y 
Trenton  (Stones  River  and  Black  River) :  Minneapolis,  St^  Pan 
tain,  Minnesota. 

Ehinidictya  fenestrata  (Hall). 

1847.   Stictopora  fenestrata.    Hall,  Pal.  New  York,  I,  p.  16,  pi.  iv,  4<i- 
1850.   Sulcopora  fenestrata.     D'Orbigny,  Prodr.  de  Pal. ,  1, 22. 
1890.   Rhinidictya  fenestrata.    Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  4fl 
Chazy :  Chazy  and  Galway,  New  York. 

Ehinidictya  fidelis  (Ulrich). 

1886.   Stictopora  fidelis  (in  part).     Ulrich,  Fourteenth  Ann.  Rep.  Ge 

Sur\\  Minnesota,  p.  68. 
1893.   Rhinidictya  fidelis.     Ulrich,  Geol.  Minnesota,  III,  p.  134,  pi.  vi 
1893.   Eurydictya  multipora  (in  part).     Ulrich,  Greol.  Minnesota, 
pi.  vii,  24, 29-31. 
Trenton  (Stones  River) :  Minneapolis,  Minnesota. 

Ehinidictya  grandis  Ulrich. 

1893.   Rhinidictya  grandis.     Ulrich,  Geol.  Minnesota,  III,  p.  136, 
pi.  vi,  19, 20. 
Trenton  (Stones  River):  Dixon,  Illinois;  Beloit,  Mineral  Poin 
ville,  Wisconsin. 

Rhinidictya  ?  granulosa  Hall  and  Simpson.     See  Dicranop< 

losa  (Hall). 
Rhinidictya  granulosa  Simpson.     See  Dicranopora  granuloig 
Rhinidictya  humilis  Ulrich.     See  Pachydictya  pumila  Ulric 

Ehinidictya  lata  (Ulrich). 

1882.   Dicranopora  lata.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist,  V, 
16, 16a. 
Cincinnati  (Richmond):  Oxford  and  Clarksville, Ohio. 

Ehinidictya  minima  Ulrich. 

1890.    Rhinidictya  minima.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist 

fig.  8. 
1893.   Rhinidictya  minima.     Ulrich,  Geol.  Minnesota,  III,  p.  132,  pi. 
Trenton:  Cannon  Falls,  Minnesota. 

Ehinidictya  minima-modesta  Ulrich. 

1893.   Rhinidictya  minima  var.  modesta.     Ulrich,  Geol.  Minnesota 
pi.  v,  17. 
Trenton:  Cannon  Falls,  Minnesota. 
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Ulrich,  Fourteenth  Ann.  Rep.  Geol.  Nat. 


EUiinidictya  mutabilis  (Ulrich). 
1886.  Stictopora  mutabilis  (in  part) 
Hist.  Sur.  Minnesota,  p.  66. 

1889.  Stictopora  mutabilis.    Miller,  North  American  Geol.  Pal.,  fig.  617  (p.  324). 

1890.  Stictopora  mutabilis.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  figs.  2o-h  (p.  304). 
1893.   Rhinidictya  mutabilis.     Ulrich,  Geol.  Minnesota,  III,  p.  125,  pi.  vi,  1-6, 

12, 13,  pi.  vii,  10-23,  25-28,  pi.  viii,  1-3. 
1897.    Rhinidictya  mutabilis.     Whiteaves,  Pal.  Foss,  III,  p.  240. 
1886.   Stictopora  mutabilis  var.  minor.     Ulrich,  Fourteenth  Ann.  Rep.  Geol. 

Nat.  Hist.  Sur.  Minnesota,  p.  67. 
Trenton  (Stones  River,  Black  River,  and  Trenton) :  Minneapolis,  St.  Paul, 

Cannon  Falls,  and  other  localities  in  Minnesota;  Decorah,  Iowa. 

EUiinidictya  mutabilis-major  (Ulrich). 

1886.   Stictopora  mutabilis  var.  major.     Ulrich,  Fourteenth  Ann.   Rep.  Geol. 

Nat.  Hist.  Sur.  Minnesota,  p.  66. 
1893.   Rhinidictya  mutabilis  var.  major.     Ulrich,  Geol.  Minnesota,  III,  p.  127, 
pi.  vii,  22,  23,  25-28,  32. 
Trenton  (Black  River):  St.  Paul,  Minneapolis,  and  Cannon  Falls,  Minne- 
sota. 

EUunidictya  mntabilis-senilis  Ulrich. 

1893.   Rhinidictya  mutabilis  var.  senilis.     Ulrich,  Geol.  Minnesota,  III,  p.  127, 
pi.  vi,  2,  3,  pi.  vii,  16, 17. 
Trenton  (Black  River):  St.  Paul,  Minnesota. 

EUiinidictya  nashvillensis  (Miller). 

1880.   Bythopora  nashvillensis.     Miller,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  Ill, 
p.  143,  pi.  iv,  4,  4a. 

1889.  Bythopora  nashvillensis. 

(p.  295). 

1890.  Rhinidictya  nashvillensis. 

p.  185. 
Trenton:  Near  Nashville,  Temiessee  (?). 
Obs.    The  locality  given  above  is  probably  incorrect.     The  species  occurs 

in  the  Pierce  limestone  (Stones  River)  at  Murfreesboro,  Tennessee. 

EUiinidictya  neglecta  Ulrich. 

1886.   Stictopora  paupera  (in  part).     Ulrich,  Fourteenth  Ann.  Rep.  Geol.  Nat. 

Hist.  Sur.  Minnesota,  p.  69. 
1893.   Rhinidictya  neglecta.     Ulrich,  Geol.  Minnesota,  HI,  p.  130,  pi.  v.,  22-25. 
Trenton:  Frankfort,  Boyle,  and  Mercer  counties,  Kentucky;  Nashville, 
Tennessee;  St.  Paul,  Minnesota. 

Uiinidictya  neglecta-canadensis  Ulrich. 

1893.   Rhinidictya   neglecta  var.   canadensis.     Ulrich,  Geol.    Minnesota,    III, 
p.  130. 
Trenton:  Ottawa,  Canada. 

EUiinidictya  nicholsoni  Ulrich. 

Ulrich,  Jour.  Cincinnati   Soc.   Nat.    Hist. 


Miller,   North  American  Cieol.   Pal.,   fig.  462 
Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  XII, 


1882.   Rhinidictya  nicholsoni. 

p.  170,  pi.  viii,  6-66. 
1889.   Rhinidictya  nicholsoni. 
(p.  320j. 
Trenton  (Stones  River):  High  Bridge,  Kentucky 


V, 


Miller,  North  American    Geol.   Pal.,  fig.   507 
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Rhinidictya  obliqua  (Ulrich)  Whiteaves. 

1897.   Rhinidictya  obliqua  Ulrich.     Whiteaves,  Pal.  Foes.,  Ill,  p.  240. 
Trenton:  Deer  Island,  Lake  Winnipeg,  Canada. 

Obs.  Though  unquestionably  distinct,  this  species  requires  further  work 
before  it  can  be  regarded  as  valid. 

Ehinidictya  parallela  (James). 

1878.  Ptilodictya  parallela.    James,  Paleontologist,  No.  1,  p.  5. 
1882.   Rhinidictya  parallela.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  p.  170. 
1878.   Ptilodictya  granulosa.    James,  Paleontologist,  No.  1,  p.  4. 
Cincinnati  (Utica) :  Cincinnati,  Ohio,  and  vicinity. 

Obs.  Although  the  description  of  P.  granuloHa  i)reoedes  that  of  P.  paral- 
lela, the  latter  name  much  better  defines  the  usual  appearance  of  the 
species,  and  therefore  deserves  to  be  the  one  retained. 

Bhinidictya  panpera  Ulricb. 

1886.   Stictopora  paupera (in  part).    Fourteenth  Ann.  Rep.  Geol.  Nat.  Hist.  8ur\\ 

Minnesota,  p.  69. 
1893.   Rhinidictya  paupera.    Ulrich,  Geol.  Minnesota,  III,  p.  129,  pi.  v,  19-21. 

Trenton  (Black  River):  St.  Paul  and  Cannon  Falls,  Minnesota;  Decorah, 
Iowa. 

Ehinidictya  pedicnlata  Ulrich. 

1893.   Rhinidictya  pediculata.     Ulrich,  Geol.  Minnesota,  III,  p.  137,  pi.  ni,  1-5. 
Trenton  (Stones  River):  Minneapolis,  Minnesota. 

Rhinidictya  trentonenais  (Ulrich). 

1882.   Dicranopora  trentonensis.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  p. 

167,  pi.  vi,  15, 15a. 
1893.   Rhinidictya  trentonensis.    Ulrich,  Geol.  Minnesota,  III,  p.  135,  pi.  vi,  14-18, 

pi.  vii,  6-9. 

1886.  Stictopora  fidelis  (in  part).     Ulrich,  Fourteenth  Ann.  Rep.  Geol.  Nat.  Hist. 

Sur.  Minnesota,  p.  68. 
Trenton  (Stones  River):   I^banon,  Tennessee;   Minneapolis,  Minnesota; 
Janesville,  Wisconsin;  Rockton,  Illinois. 

EHINOPO&A  Hall.     Genotype:  Rhinopoi-a  verrucosa  Hall. 
1852.   Rhinopora.     Hall,  Pal.  New  York,  II,  p.  48. 

1887.  Rhinopora.     Foerste,  Bull.  Sci.  Lab.  Denison  Univ.,  II,  p.  166. 

1889.  Rhinopora.     Miller,  North  American  Geol.  Pal. ,  p.  321 . 

1890.  Rhinopora.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  .388. 

1896.  Rhinopora.     Ulrich,  Zittel's  Textb.  Pal.  ( Engl.  ed. ) ,  p.  280. 

1897.  Rhinopora.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York  for 

the  year  1894,  p.  540. 

Rhinopora  curvata  Ringiieberg.     See  Rhinopora  verinicosa  Hall. 
Rhinopora  frondosa  Hall  and  Whitfield.     See  Rhinopom  vernu'osa 
Hall. 

Rhinopora  prima  Whitfield. 

1897.   Rhinopora  prima.     Whitfield,  Bull.  American  Mus.  Nat.  Hist,  IX,  p.  177, 
pi.  iv,  5, 6. 
Calciferous:  Fort  Cassin,  Vermont. 
Obs.    This  is  probably  not  a  bryozoan. 

Bhinopora  1  tuberonlosa  Hall. 

1852.   Rhinopora  tuberculosa.     Hall,  Pal.  New  York,  II,  p.  170,  pi.  xlE,  4«-r. 
Niagara:  Loc^kport,  New  York. 
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Ihinopora  ?  tnbnlosa  Hall. 

1852.   Rhinopora  tubuloea.     Hall,  Pal.  New  York,  II,  p.  49,  pi.  xix,  2a-c. 
Clinton:  Sodus,  Wayne  County,  and  Reynales  Basin,  New  York. 

Ibinopora  venosa  Spencer.     See  Rhinopora  verrucosa  Hall. 

Lhinopora  vemicosa  Hall. 
1852.   Rhinopora  verrucosa. 
1874.   Rhinopora  verrucosa, 
XIV,  p.  141. 
Rhinopora  verrucosa. 
Rhinopora  verrucosa. 


Hall,  Pal.  New  York,  II,  p.  48,  pi.  xix,  Id-c. 
Nicholson  and  Hinde,  Canadian  Jour.,  new  ser., 


1875. 
1887. 


Nicholson,  Pal.  Province  Ontario,  p.  44,  fig.  19, 1,  la. 
Foerste,  Bull.  Sci.  Lab.  Denison  Univ.,  II, p.  166; 
ibid..  Ill,  1888,  pi.  XV,  13. 
1889.   Rhinopora  verrucosa.     Foerste,  Proc.  Boston  Soc.  Nat.  Hist.,  xxiv,  p.  332. 
1895.   Rhinopora  verrucosa.     Foerste,  Geol.  Surv.  Ohio,  Vll,  p.  599,  pi.  xxviii, 
13a-c. 

James,  Paleontologist,  No.  3,  p.  21. 

Spencer,  Trans.  St.  Louis  Acad.  Sci.,  IV,  p.  604,  pi. 


Spencer,  Bull.  Mus.  Univ.  State  Missouri,  I,  p.  54, 
Ringueberg,  Bull.  Buffalo  Soc.  Nat.  Hist.,  V,  p.  19, 


1875.   Escharina  ?  distorta. 

*1884.   Rhinopora  venosa. 
vii,  3. 

*1884.   Rhinopora  venosa. 
pi.  vii,  3. 

*1886.  Rhinopora  curvata. 
pi.  ii,  14. 
Clinton:  Flamboro  Head  and  Dundas,  Canada;  Cumberland  Gap,  Ten- 
nessee; Collinsville,  Alabama;  Hanover,  Indiana  (Foerste);  Dayton, 
Fair  Haven,  Todds  Fork,  and  Yellow  Springs,  Ohio. 
Obs.  The  citations  preceded  by  the  (*)  refer  to  very  poor  descriptions  of 
poorly  preserved  fossils,  but  there  is  scarcely  any  doubt  but  that  the 
names  are  synonyms. 

HOMBOPO&A  Meek.   Genotype :  Rhombopora  lepidodendroides  Meek. 
Meek,  Pal.  Eastern  Nebraska,  p.  141. 
Etheridge,  Jun.,  Ann.  Mag.  Nat.  Hist.,  ser.  4,  XX,  p.  36. 
Vine,  Proa  Yorkshire  Geol.  Polyt.  Soc,  VIII,  p.  105. 
Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  VII,  p.  26. 
Vine,  Proc.  Yorkshire  Geol.  Polyt.  Soc.,  IX,  p.  93. 
Foerste,  Bull.  Sci.  Lab.  Denison  Univ.,  II,  p.  71. 
Miller,  North  American  Geol.  Pal.,  p.  321. 
Ulrich,  Geol.  Surv.  Illinois,  VIII,  pp.  402, 647. 
Ulrich,  Zitters  Textb.  Pal.  (Engl,  ed.),  p.  281. 
Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 
for  the  year  1894,  p.  550. 
1899.    Rhombopora.     Grabau,  Bull.  Buffalo  Soc.  Nat.  Scri.,  VI,  p.  164. 
Vincularia  of  some  foreign  authors. 

hombopora  angnstata  Ulrich. 

1890.   Rhombopora  angustata.    Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  652,  pi.  Ixx, 
6,6a. 
Keokuk:  Kings  Mountain,  Kentucky. 

hombopora  armata  Ulrich. 
1884.   Rhombopora  armata.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  VII,  p.  31, 
pi.  i,  5, 5a. 
Chester:  Sloans  Valley,  Kentucky, 
hombopora  ?  asperrima  (Ulrich,  in  press)  Miller.     See  Rhombopora  ? 
asperula  Ulrich. 


1872.   Rhombopora. 
1877.   Rhombopora. 

1883.  Rhombopora. 

1884.  Rhombopora. 

1885.  Rhombopora. 
Rhombopora. 
Rhombopora. 

1890.   Rhombopora. 

1896.  Rhombopora. 

1897.  Rhombopora. 


1887. 
1889. 
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Ehomboporal  aspemla  Ulrich. 

1890.   Rhombopora?asperula.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  656,  pi.  Ixx, 
9-9«. 

1889.  Rhombopora  ?  asperrima  (in  error  for  asperula).     (Ulrich,  in  press).  Mil- 

ler, North  American  Geol.  Pal.,  p.  321. 
Keokuk:  Keokuk,  Iowa;  Nauvoo  and  Warsaw,  Illinois. 

Ehombopora  attennata  Ulrich. 

1890.  Rhombopora  attenuata.    Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  655, pi.  Ixx,  7. 
1894.   Rhombopora  attenuata.     Keyes,  Missouri  Geol.  Surv.,  V,  p.  34. 

Keokuk:  Warsaw,  Illinois. 

Rhombopora  confluens  Ulrich.     See  Acanthoclema  confluens  (Ulrich). 

Ehombopora  crassa  Ulrich. 

1884.   Rhombopora  crassa.    Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Mist,,  VII,  p.  28, 

pi.  i,  2-26. 
1894.   Rhombopora  crassa.     Keyes,  Missouri  Geol.  Onrv.,  V,  p.  34. 
Coal  Measures:  Kansas  City,  Missouri. 

Ehombopora  decipiens  Ulrich. 

1890.   Rhombopora  decipiens.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  657,  pL 
Ixxi,  3-3d. 
St.  Louis:  Monroe  County,  Illinois. 

Ehombopora  dichotoma  Ulrich. 

1890.   Rhombopora  dichotoma.     Ulrich,  Geol.  »Surv.  Illinois,  VIII,  p.  650,  pL 

Ixx,  13-136. 
1894.   Rhombopora  dichotoma.     Keyes,  Missouri  Geol.  Surv.,  V,  p.  33. 
Burlington:  Burlington,  Iowa. 
Keokuk:  Warsaw,  Illinois. 

Ehombopora  elegantnla  Ulrich. 

1884.   Rhombopora  elegantula.     Ulrich,  Jour.  Cincinnati  Soc:  Nat  Hist,  VII, 

p.  33,  pi.  i,  3-36. 
1890.   Anisotrypa  elegantula.    Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  447. 
Keokuk:  Kings  Mountain,  Kentucky. 

Ehombopora  exigna  Ulrich. 

1890.   Rhombopora  exigua.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  651,  pi.  Ixx, 
10,  lOrt. 
Burlington:  Burlington,  Iowa. 

Ehombopora  exilis  (Dawson). 

1868.  Stenopora  exilis.    Dawson,  Acadian  Geology,  p.  287. 

1878.  Stenopora  exilis.    Dawson,  Acadian  Geology,  ed.  3,  p.  287,  fig.  85a. 

1889.  Stenopora  exilis.    Miller,  North  American  Geol.  Pal.,  fig.  218  (p.  203). 
Carboniferous:  Windsor  and  Stewiacke,  Nova  Scotia. 

Ehombopora  gracilis  Ulrich. 

1890.  Rhombopora  gracilis.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  651,  pi.  Ixx, 

11-116. 
Burlington:  Burlington,  Iowa. 

Rhombopora  granulif era  Ulrich.     See  Batostomella  granulif era  (Hal  1) . 

Rhombopora  Harailtonensis  Nicholson  and  Lyddeker.     See  Streblo- 

trypa  harailtonensis  (Nicholson). 
Rhombopora  hexagona  Grabau.     See  Orthopora  hexagona  (Hall  and 

Simpson). 

Digitized  by  CjOOQIC 


NicKLM  AND  BA88LER.]    CATALOGUE  OF  GENERA  AND  SPECIES. 


395 


Khombopoi'a  iuimersa  Grabau.     See  Orthopora  immersa  (Hall  and 
Simpson). 

Ethombopora  incrassata  Ulrich. 

1888.   Rhombopora  incrassata.     Ulrich,  Bull.  Denison  Univ.,  IV,  p.  89,  pi.  xiv, 

16,  ?  laa. 
1890.    Rhombopora  incraseata.     Ulrich,  (leol.   Surv.  Illinois,   VIII,  p.  652,  pL 
Ixx,  12-12d. 
Waverly:  Lodi,  Ohio. 

Keokuk:  Kings  Mountain  and  Button  Mole  Knob,  near  I^uisville,  Ken- 
tucky. 

Ethombopora  lepidodendroides  Meek. 

1866.   Stenopora  columnaris  (not  of  Schlotheim,   1813)    (in  part).     Geinitz, 

Carb.  and  Dyas  in  Nebraska,  p.  66. 
1872.   Rhombopora  lepidodendroides.     Meek,  Pal.  Eastern  Nebraska,  p.  141,  pL 

vii,  2a-/. 
1877.    Rhombopora  lepidodendroides  (?).    White,  Wheeler's  United  Spates  Geol. 

Surv.,  IV,  Pal.,  p.  99,  pi.  vi,  ba-d. 
1884.   Rhombopora  lepidodendroidea.     Ulrich,  Jour.  Cincinnati  So<!.  Nat.  Hist.^ 

VII,  p.  27,  pi.  i,  1-16. 

1887.  Rhombopora  lepidodendroidea.     Foerste,  Bull.  Sci.  Lab.  Denison  Univ., 

II,  p.  73,  pi.  vii,  3a,  6. 

1888.  Rhombopora  lepidodendroides.     Keyes,  Procr.  Acad.  Nat.  S(?i.  Philadel- 

phia, p.  225. 

1894.    Rhombopora  lepido<lendroides.     Keyes,  Missouri  Geol.  Surv.,  V,  p.  35, 
pi.  xxxiii,  4a,  b. 

1896.   Rhombopora    lepidodendroides.     Smith,    Proc.    American    Phil.    Socr., 
XXXV,  p.  237. 
Coal  Measures:  Nebraska  City  and  Wyoming,  Nebraska.     A  rather  com- 
mon species  at  various  localities  in  Nebraska,  Kansas,  Missouri,  Iowa, 
Illinois,  and  Ohio. 

Eibombopora  lineata  Grabau.     See  Orthopora  lineata  (Hall). 

Ethombopora  lineinodis  Ulrich. 

1890.  Rhombopora  lineinodis.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  j).  649,  pi.  xlv, 
3-36. 
Hamilton:  Falls  of  the  Ohio. 

EUiombopora  lineinodis-humilis  Ulrich. 

1890.   Rhombopora  lineinodis  var.  humilis.     Ulrich,  Geol.  Surv.  Illinois,  VIII, 
p.  649,  pi.  xlv,  4, 4a. 
Hamilton:  Falls  of  the  Ohio. 

Ethombopora  minor  Ulrich. 

1890.   Rhombopora  minor.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  659,  pi.  Ixx, 
4,4a. 
Chester:  Sloans  Valley  and  Litchfield,  Kentucky. 

Ethombopora  mnltipora  Foerste. 

1887.   Rhombopora  multipora.      Foerste,  Bull.  Sci.    Lab.  Denison   Univ.,  II, 
p.  72,  pi.  vii,  la-c. 
Coal  Measures:  Flint  Ridge,  Ohio;  Seville,  Illinois. 

Ethombopora  nicklesi  Ulrich. 

1890.    Rhombopora  nicklesi.     Ulrich,  (ieol.  Surv.  Illinois,  VIII,  p.  661,  pi.  Ixx, 
1-lc. 
Lower  Coal  Measures:  Sparta,  IllinoiH. 
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Ehombopora  ohioensis  Ulrich. 

1888.   Rhombopora  ohioensis.     Ulrich,  Bull.  Denison  Univ.,  IV,  p.  90,  ;)l.  xiv, 

15,  15a. 
1895.   Rhombopora  ohioensis.     Herrick,  Greol.  Surv.  Ohio,  VII,  pi.  xix,  9. 
Waverly:  Richfield,  Lodi,  and  Moots  Run,  Ohio. 

Ehombopora  persimilis  Ulrich. 

1884.    Rhombopora  persimilis.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist,  VII, 

p.  30,  pi.  i,  7-7d. 
1890.   Rhombopora  persimilis.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  659,  pi. 
Ixx,  3. 
Chester:  Chester,  Illinois,  and  Sloans  Valley,  Kentucky. 

Rhombopora  polygona  Grabau.     See  Orthopora  polygona  (Hall). 

Ehombopora  pnlchella  Ulrich. 

1884.  Rhombopora  pulchella.    Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  VII, 
p.  31,  pi.  i,  6, 6a. 
Chester:  Sloans  Valley,  Kentucky. 

Rhombopora  regularis  Simpson.     See  Orthopora  regularis  (Hall). 
Rhombopora  reticulata  Grabau.     See  Orthopoi'a  reticulata  (Hall  and 
Simpson). 

Ehombopora  simulatrix  Ulrich. 

1890.   Rhombopora  simulatrix.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  657,  pi. 
Ixxi,  2-2<?. 
St.  Louis:  Columbia  and  other  localities  in  Monroe  County,  Illinois. 

Ehombopora  1  spiralis  Ulrich. 

1890.   Rhombopora?  spiralis.      Ulrich,  Geol.  Surv.   Illinois,    VIII,  p.  656,  pi. 
Ixxi,  5-6d, 
Keokuk:  Kings  Mountain,  Kentucky. 

Ehombopora  subannnlata  Ulrich. 

1890.   Rhombopora  subannnlata.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  648,  pi. 
xlv,  1-li. 
Hamilton:  Buffalo,  Iowa. 

Ehombopora  snlcifera  Ulrich. 

1890.   Rhombopora  snlcifera.      Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  649,  pi. 
xlv,  2-26. 
Hamilton:  Davenport,  Iowa. 

Ehombopora  tabnlata  Ulrich. 

1890.   Rhombopora  tabnlata.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  658,  pi.  Ixx, 

2-2c. 
1894.   Rhombopora  tabnlata.    Keyes,  Missouri  Geol.  Surv.,  V,  p.  34. 

Chester:  Chester  and  Kaskaskia,  Illinois;  Sloans  Valley,  Kentucky. 

Ehombopora  tennirama  Ulrich. 

1890.   Rhombopora  tennirama.    Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  660,   pi. 

Ixx,  ft-86. 
1894.   Rhombopora  tennirama.    Keyes,  Missouri  Geol.  Surv.,  V,  p.  34. 
Chester:  Kaskaskia,  Illinois;  Sloans  Valley,  Kentucky. 

Rhombopoi-a  tortalinea  Grabau.     See  Orthopora  tortalinea  (Hall). 
Rhombopora  transversa  Grabau.     See  Orthopora  transversa  (Hall). 
Rhombopora  transversa  Simpson.     See  Orthopora  hexagona  (Hall  and 
Simpson).  ^.g,^,^^^  ^^  ^^^^i^ 
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Ulrich,  Geol.  Surv.  Illinois,  VIII,  j).  653,  pi.  Ixxi, 


liombopora  transversalis  Ulricb. 

1890.   Rhombopora  transverealis.    Ulrich,  Greol.  Surv.  Illinois,  VIII,  p.  654,  pi. 

Ixxi,  4-Ab. 
1894.    Rhombopora  transversalis,     Keyes,  Missouri  Geol.  Surv.,  V,  p.  34. 
Keokuk:  Plymouth,  Nauvoo,  and  Warsaw,  Illinois. 

Ihombopora  varia  (Ulrich,  in  press)  Miller.     See  Rhombopora  vari- 
ans  Ulrich. 

.hombopora  varians  Ulrich. 
1890.  Rhombopora  varians. 

1-1/- 

1889.   Rhombopora  varia    (in  error  for  varians).     (Ulrich,   in  press).   Miller 

North  American  Geol.  Pal.,  p.  321. 
1894.   Rhombopora  varians.     Keyes,  Misouri  Geol.  Surv.,  V,  p.  33. 

Keokuk:  Near  Plymouth,  near  Whitehall,  Warsaw,  and  Nauvoo,  Illinois. 

hombopora  wortheni  Urich. 

1884.    Rhombopora  wortheni.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist,  VII,  p. 
32,  pi.  i,  4-46. 
St.  Louis:  Somerset,  Kentucky. 

HOPALOHABIA    Ulrich.     Genotype:   Rhopalonaria  venosa  Ulrich. 
1879.   Ropalonaria.     Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist.,  II,  p.  26. 

1882.  Ropalonaria.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V.  p.  149. 
1884.   Ropalonaria.     Vine,  Ann.  Mag.  Nat.  Hist.,  ser.  5,  XIV,  p.  84,  fig.  iv. 
1889.   Rhopalonaria.     Miller,  North  American  Geol.  Pal.,  p.  321. 

Rhopalonaria.    Ulrich,  Geol.  Surv.  Illmois,  VIII,  p.  367. 
Rhopalonaria.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 
for  the  year  1894,  p.  603. 

hopalonaria  pertenuis  Ulrich.     See  Stoinatx)pora  delicatula  James. 

hopalonaria  venosa  Ulrich. 

1879.   Ropalonaria  venosa.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  II,  p.  26, 

pi.  vii,  24, 24a. 
Rhopalonaria  venosa.     Miller,  North  American  Geol.  Pal.,  fig.  511  (p. 

321). 
Rhopalonaria  venosa.    Ulrich,  Geol.  Minnesota,  III,  p.  114,  fig.  Se. 
Rhopalonaria  venosa.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 

New  York  for  the  year  1894,  fig.  221  (p.  603). 
Cincinnati  (Lorraine  and  Richmond):  Clarksville,  Waynesville,  Oregonia 

and  Hanover,  Ohio;  Versailles,  Indiana. 

opalonaria.     See  Rhopalonaria. 

osacilla  F.  A.  Roemer.     See  Berenicea  Lamouroux. 

igenella  Hall.     See  Berenicea  Lamouroux. 

igenella  ambigua  Walcott.     Not  recognizable. 

1883.  Sagenella  ambigua.     Walcott,  Trans.  Albany  Institute,  X.  p.  22,  pi.  i, 

3,  3a. 
Utica  Slate:  Trenton,  New  York. 

Igenella  elegans  Hall.     See  Berenicea  elegans  (Hall;. 

igenella  membranacea  Hall.     See  Berenicea  membranacea  (Hall). 

Igenella  striata  James.     See  Escharopora  falciformis  (Nicholson). 


1890. 
1897. 


1889. 

1893. 
1897. 
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8GALABIP0EA  Hall.     Genotype:  Scalaripora  scalariformis  Hall. 

1883.   Scalaripora.    Hall,   Trans.  Albany  Institute,  X,  p.  159  (abstract,  1881, 

p.  17). 
1887.   Scalaripora.    Hall  and  Simpson,  Pal.  New  York,  VI,  p.  xxi. 

1889.  Scalaripora.    Miller,  North  American  Geol.  Pal.,  p.  321. 

1890.  Scalaripora.    Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  387. 

1897.  Scalaripora.    Simpson,  Fourteenth  Ann.  Bep.  State  Geologist  New  York 

for  the  year  1894,  p.  532. 

Scalaripora  approximata  Ulrich. 

1890.   Scalaripora  approximata.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  608,  pi. 
xliii,  3. 
Hamilton;  Near  Alpena, Michigan. 

Scalaripora  canadensis  Wbiteaves. 

1898.  Scalaripora  Canadensis.     Whiteaves,  Contr.  Canadian  Pal.,  I,  p.  378,  pi. 

xlviii,  10-106. 
Hamilton:  Thedford,  Ontario. 

Scalaripora  scalariformis  Hall. 

1883.   Scalaripora  scalariformis.     Hall,  Trans.   Albany  Institute,  X,  p.  159  (ab- 
stract, 1881,  p.  18). 

1886.  Scalaripora  scalariformis.     Hall,  Fifth  Ann.  Bep.  State  Geologist  New  York 

for  the  year  1885,  pi.  xxix,  4-8. 

1887.  Scalaripora  scalariformis.    Hall  and  Simpson,  Pal.  New  York,  VI,  p.  100, 

pi.  xxix,  4-8. 
1897.   Scalaripora  scalariformis.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 
New  York  for  the  year  1894,  pi.  xii,  16-20. 
Hamilton:  Falls  of  the  Ohio. 

Scalaripora  separata  Ulrich. 

1890.   Scalaripora  separata.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  507,  pi.  xliii,  2. 
Hamilton:  Thunder  Bay,  Michigan. 

Scalaripora  subconcava  Hall. 

1883.   Scalaripora  subconcava.     Hall,  Trans.  Albany  Institute,  X,  p.  160  (ab- 
stract, 1881,  p.  18). 

1886.  Scalaripora  subconcava.     Hall,  Fifth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1885,  pi.  xxix,  1-3. 

1887.  Scalaripora  subconcava.    Hall  and  Simpson,  Pal.  New  York,  VI,  p.  100,  pi. 

xxix,  1-3. 
1897.   Scalaripora  subconcava.    Simpson,  Fourteejith  Ann.  Rep.  State  Geologist 
New  York  for  the  year  1894,  pi.  xii,  21, 22. 
Hamilton:  Falls  of  the  Ohio. 

SGENELLOPO&A  Ulrich.     Genotype:  Scenellopora  radiata  Ulrich. 

1882.  Scenellopora.    Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  p.  150. 

1889.  Scenellopora.    Miller,  North  American  Geol.  Pal.,  p.  322. 

1890.  Scenellopora.    Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  368. 

1896.  Scenellopora.    Ulrich,  Zittel's  Textb.  Pal.  (Engl.  ed. ),  p.  268. 

1897.  Scenellopora.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1894,  p.  593. 

Scenellopora  radiata  Ulrich. 

1882.  Scenellopora   radiata.     Ulrich,  Jour.  Cincinnati    Soc.  Nat  Hist,  V,  p.  158, 

pi.  vi,  6-66. 
1897.   Scenellopora  radiata.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 
York  for  the  year  1894,  figs.  194, 195  (p.  593). 
Trenton  (Stones  River):  Knoxville,  Tennessee.  Digitized  by  vjwvjgi^^ 


CKLM  AND  BA88LEB.]    CATALOGUE  OF  GENERA  AND  SPECIES. 


39U 


CEPTROPO&A  Ulrich.     Genotype:  Sceptropora  facula  Ulrich. 
1888.   Sceptropora.     Ulrich,  American  Geologist,  I,  p.  228. 

Ulrich,  Contr.  Micro-Pal.  Cambro-Sil.,  Part  II,  !>.  46. 

Miller,  North  American  Geol.  Pal.,  p.  322. 

Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  400. 

Ulrich,  Zittel's  Textb.  Pal.  (Eng.  ed.),  p.  281. 

Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 


1890. 
1896. 


1889.  Sceptropora. 
1889.   Sceptropora. 

Sceptropora. 

Sceptropora. 
1897.   Sceptropora. 

for  the  year  1894,  p.  648. 

ceptropora  facula  Ulrich 

1888.  Sceptropora  facula. 

1889.  Sceptropora  facula. 

fig.  2. 

1890.  Sceptropora  facula. 
1895.   Sceptropora  facula. 

Sceptropora  facula. 


Ulrich,  American  Geologist,  I,  p.  229,  fig.  1. 
Ulrich,  Contr.  Micro-Pal.  Cambro-Sil.,  Part  II,  p.  46, 


1897. 


Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  401,  fig.  15. 

Whiteaves,  Pal.  Fobs.,  Ill,  Part  II,  p.  117. 

Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 
York  for  the  year  1894,  fig.  116  (p.  549). 
Cincinnati  (Richmond):   Stony  Mountain,   Manitoba;   Wilmington  and 
Savannah,  Illinois. 

ceptropora  fastiformis  Ulrich. 

1889.   Sceptropora  fustiformis.     Ulrich,  Contr.  Micro-Pal.  Cambro-Sil.,  Part  II, 
p.  46. 
Clinton:  Hamilton,  Ontario. 

ELEHOPO&A  Hall.     Genotype:  Lichenalia  circincta  Hall. 

1886.   Selenopora.     Hall,  Fifth  Ann.  Rep.  State  Geologist  New  York  for  the  year 
1885,  explanation  pi.  xxv. 
Selenopora.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  xvii. 
Miller,  North  American  Geol.  Pal.,  p.  322. 
Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  384. 
Ulrich,  Zittel's  Textb.  Pal.  (Eng.  ed.),  p.  270. 
Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 


1887. 
1889. 
1890. 
1896. 
1897. 


Selenopora. 
Selenopora. 
Selenopora. 
Selenopora. 
for  the  year  1894,  p.  557. 

slenopora  circincta  (Hall). 

1883.   Lichenalia  circincta.     Hall,  Trans.  Albany  Institute,  X,  [>.  153  (abstract, 
1881,  p.  11). 

1886.  Selenopora  circincta.     Hall,  Fifth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1885,  pi.  xxv,  13-15. 

1887.  Lichenalia  (Selenopora)  circincta.     Hall  and  Simpson,  Pal.  New  York, 

VI,  p.  86,  pi.  xxv,  13-15. 
1897.   Selenopora  circincta.     Simpson,  Fourteenth  Ann.   Rep.  State  Geologist 
New  York  for  the  year  1894,  pi.  xxiv,  4-6. 
Hamilton:  Falls  of  the  Ohio. 

Blenopora  complexa  (Hall). 

1883.   Lichenalia  complexa.     Hall,  Trans.  Albany  Institute,  X,  p.  153  (abetra<!t, 
1881,  p.  11). 

1886.  Lichenalia  complexa.     Hall,  Fifth  Ann.  Ren.  State  Geologist  New  York 

for  the  year  1885,  pi.  xxxi,  19,  20. 

1887.  Lichenalia  (Selenopora)  complexa.     Hall  and  Simpson,  Pal.  New  York, 

VI,  p.  87,  pi.  xxxi,  19,  20. 
1897.   Selenopora  complexata.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 
New  York  for  the  year  1894,  pi.  xxiv,  7. 
Hamilton:  Falls  of  the  Ohio.     (In  the  Trans.  Albany  Institute,  X,  p.  153, 
the  locality  is  given  as  Onondaga  Valley,  New  York. )  ^^ 
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Selenopora  complexata  Simpson.     See  Selenopora  complexa  (Hall). 
SEMIGOSGLn iU M    Prout.     Genotype:    Semicoscinium    rhomboideum 
Prout. 

1859.   Semicoscinium.     Prout,  Trans.  St.  Louis  Acad.  Sci.,  I,  p.  443. 
1886.   Semicoscinium.     Ulrich,  Contr.  American  Pal.,  I,  p.  4. 

1889.  Semicoscinium.    Miller,  North  American  Geol.  Pal.,  p.  322. 

1890.  Semicoscinium.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  pp.  395, 555. 

1895.  Semicoscinium.     Simpson,  Thirteenth  Ann.  Rep.  New  York  State  Geolo- 

gist for  the  year  1893,  p.  705;  Forty-seventh  Ann.  Rep.  New  York  State 
Mus.,p.  899. 

1896.  Semicoscinium.    Ulrich,  Zittel's  Textb.  Pal.  (Eng.  ed.) ,  p.  281. 

1897.  Semicoscinium.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 

York  for  the  year  1894,  p.  509. 
1874.   Cryptopora.    Nicholson,  Canadian  Jour.,  new  ser.,  XIV,  p.  131. 
1874.  Cryptopora.    Nicholson,  Ann.  Mag.  Nat.  Hist,  ser.  4,  XIII,  p.  77. 
1874.   Cryptopora.    Nicholson,  Pal.  Province  Ontario,  p.  102. 

1885.  Cryptopora.     Hall,  Rep.  State  Geologist  New  York  for  the  year  1884,  p.  40. 

1886.  Cryptopora.     Ulrich,  Contr.  American  Pal.,I,  p.  6. 

1874.  Carinopora.  Nicholson,  Canadian  Jour.,  new  ser.,  XIV,  p.  132. 
1874.  Carinopora.  Nicholson,  Ann.  Mag.  Nat.  Hist. ,  ser.  4,  XIII,  p.  81. 
1874.  Carinopora.    Nicholson,  Pal.  Province  Ontario,  p.  109. 

1885.  Carinopora.    Hall,  Rep.  State  Geologist  New  York  for  the  year  1884,  p.  38. 

1886.  Carinopora.    Ulrich,  Contr.  American  Pal.,  I,  p.  4. 

1895.  Cycloporina.  Simpson,  Thirteenth  Ann.  Rep.  State  Geolo^st  New  York 
for  the  year  1893,  pp.  711, 725;  Forty-seventh  Ann.  Rep.  New  York  State 
Mu8.,pp.905,919. 

1897.  Cycloporina.  Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 
for  the  year  1894,  pp.  504, 520. 

Semicoscinium  acmeum  (Hall). 

1876.  Fenestella  acmea.  Hall,  Twenty-eighth  Ann.  Rep.  New  York  State  Mus. 
(documentary  edition),  pi.  xii,  10-13, 14  (sp.?);  ibid.  (Museum  edition, 
1879),  p.  124,  pi.  xii,  10-14. 

1882.  Fenestella  acmea.    Hall,  Eleventh  Ann.  Rep.  Indiana  Geol.  Nat.  Hist 

p.  250,  pi.  xi,  10-14. 
1890.   Semicoscinium  acmea.    Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  355. 
Niagara:  Waldron,  Indiana. 

Semicoscinium  biimbricatum  (Hall). 

1883.  Fenestella  biimbricata.     Hall,  Trans.  Albany  Institute,  X,  p.  173  (ab- 

stract, 1881,  p.  31). 

1886.  Fenestella  biimbricata.     Hall,  Fifth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1885,  pi.  xlviii,  6-11. 

1887.  Fenestella  biimbricata.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  122, 

pi.  xlviii,  6-11. 
1897.   Fenestella  biimbricata.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 
New  York  for  the  year  1894,  pi.  ii,  11. 
Hamilton:  Falls  of  the  Ohio. 

Semicoscinium  biserrulatum  (Hall). 

1883.   Fenestella  biserrulata.    Hall,  Trans.  Albany  Institute,  X,  p.  172  (abstract, 

1881,  p.  30). 
1886.   Fenestella  biserrulata.     Hall,  Fifth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1885,  pi.  1, 6-11. 
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Bemicoscininin  bisermlatnin  (Hall) — Continued. 

1887.   Fenestella  biserrulata.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  128, 
pi.  1,^11. 
Hamilton:  Falls  of  the  Ohio. 

Bemicoscinium  ?  cleis  (Hall). 

1879.   Fenestella  Cleis.     Hall,  Thirty-second  Ann.  Rep.  New  York  State  Mus., 
p.  173  (reprint,  1880,  p.  35). 
Lower  Helderberg:  Clarksville,  New  York. 

Bemicoscinium  coronis  (Hall). 

1879.   Fenestella  Coronis.     Hall,  Thirty-second  Ann.  Rep.  New  York  State  Mus., 
p.  171  (reprint,  1880,  p.  33). 

1883.  Fenestella  Coronis.     Hall,  Rep.  State  Geologist  New  York  for  the  year 

1882,  pi.  xxi,  10-13. 
1887.   Fenestella  Coronis.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  51,  pi.  xxi, 
10-13. 
Lower  Helderberg:  Clarksville,  New  York. 

^micoscininm  davidsoni  (Nicholson). 

1875.   Fenestella  Davidsoni.    Nicholson.  Geol.  Mag. ,  new  ser. ,  1 1 ,  p.  36,  pi.  ii,  3-36. 
1875.   Fenestella  Davidsoni.     Nicholson,  Pal.  Province  of  Ontario,  p.  81,  pi.  iii, 
3a-c. 
Hamilton :  Arkona  and  Widder,  Ontario. 

Semicoscininm  eriense  Prout. 

I860.   Semicoflcinium  Eriense.    Prout,  Trans.  St.  Louis  Acad.  Sci.,  I,  p.  579. 
Devonian  (?):  Cunningham  Island,  Lake  Erie. 

Semicoscinium  exomatum  (Hall). 

1884.  Fenestella  exornata.     Hall,  Thirty-sixth  Ann.  Rep.  New  York  State  Mus., 

p.  67. 
1887.    Fenestella  exornata.     Hall,  Sixth  Ann.  Rep.  State  Geologist  New  York  foi- 

the  year  1886,  p.  49,  pi.  iv,  6-13,  pi.  v,  1-13. 
1897.    Fenestella  exornata.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 

York  for  the  year  1894,  pi.  ii,  7. 
1884.   Fenestella  brevilinea.     Hall,  Thirty-sixth  Ann.  Rep.  New  York  State  Mus., 

p.  70. 
Hamilton:  Alden  and  Moscow,  New  York. 

kmicoscininin  g^raniferum  (Hall). 

1883.    Fenestella   (Hemitrypa)   granifera.      Hall,  Trans.  Alhany   Institute,  X^ 
p.  175  (abstract,  1881,  p.  33). 

1886.  Fenestella  (Hemitrypa)  granifera.     Hall,  Fifth  Ann.  Rep.  State  G(H>logisl 

New  York  for  the  year  1885,  pi.  1, 12-14, 16. 

1887.  Fenestella  granifera.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  125,  pi.  L 

12-14, 16. 
Upper  Helderberg:  Near  Le  Roy,  New  York. 

^emicoscinium  hindei  (Nicholson). 

1874.   Carinopora  Hindei.     Nicholson,  Ann.  Mag.  Nat.  Hist.,  ser.  4,  XIII,  p.  84, 

fig.  2. 
1874.   Carinopora  Hindei.     Nicholson,  Pal.  Province  Ontario,  p.  Ill,  fig.  48. 
Upper  Helderberg:  Jarvis,  Ontario. 

Bull.  173 26 
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Semicoscininm  infieznm  (Hall). 

1884.  Feneetella  inflexa.     Hall,  Thirty-eixth  Ann.  Rep.  New  York  State  Mas., 

p.  64. 
Hamilton:  West  Bloomfield,  New  York. 

Semicoscinium  infraporosa    Ulrich.     See  Fenestrapora    infraporosa 
(Ulrich). 

Semicoscininin  intemiptiuii  (Hall). 

1883.   Fenestella  intemipta.     Hall,  Trans.  Albany  Institute,  X,  p.  174  (abstract, 
1881,  p.  32). 

1886.  Fenestella  interrupta.     Hall,  Fifth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1885,  pi.  xlviii,  12-17. 

1887.  Fenestella  interrupta.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  123,  pi. 

xlviii,  12-17. 
Hamilton:  Falls  of  the  Ohio. 

Semicoscininm  labiatnm  (Hall). 

1885.  Fenestella  labiata.     Hall,  Rep.  State  Geologist  New  York  for  the  year  1884, 

pi.  ii,  18. 
1887.   Fenestella  hemicycla.    Hall,  Sixth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1886,  p.  55,  pi.  vii,  12, 15, 16  (not  13, 14). 
1895.   Cycloporina  hemicycla.    Simpson,  Thirteenth  Ann.  Rep.  State  Geologist 

New  York  for  the  year  1893,  p.  711;  Forty-seventh  Ann.  Rep.  New  York 

State  Mus.,  p.  905. 
1897.   Cycloporina  hemicycla.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 

New  York  for  the  year  1894,  p.  504,  pi.  iii,  1, 2, 5. 
Hamilton:  Darien,  New  York;  West  Williams,  Ontario. 

Semicoscininm  latijnnctiimm  (Hall). 

1883.   Fenestella  latijimctura.   Hall,  Trans.  Albany  Institute,  X,  p.  173  (abstract, 
1881,  p.  31). 

1886.  Fenestella  latijunctura.  Hall,  Fifth  Ann.  Rep.  State  Geologist  New  York  for 

the  year  1885,  pi.  xlviii,  1-5. 

1887.  Fenestella  latijunctura.    Hall  and  Simpson,  Pal.  New  York,  VI,  p.  128, 

pi.  xlviii,  1-5. 
1897.   Fenestella  latijunctura.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 
New  York  for  the  year  1894,  pi.  ii,  9-10. 
Hamilton:  Falls  of  the  Ohio. 

Semicoscininm  Innnlatnm  (Hall). 

1883.   Fenestella  lunulata.     Hall,  Trans.  Albany  Institute,  X,  p.  173  (abstract, 

1881,  p.  31). 
1887.    Fenestella  lunulata.     Hall  and  Simpson,  Pal.    New  York,  VI,  p.   121, 

pi.  xlvii,  1-10. 
1886.   Semicoscinium  obliquatum.     Ulrich,  CJontr.  American  Pal.,  I,  p.  13,  pi.  i, 
5,  5a. 
Hamilton:  Falls  of  the  Ohio. 

Semicoscininm  mirabile  (Nicholson). 

1874.   Crjrptopora  mirabile.    Nicholson,  Ann.  Mag.  Nat.  Hist.,  ser.  4,  XIII,  p.  79, 

fig.  1. 
1874.   Cryptopora  mirabile.     Nicholson,  Pal.  Province  Ontario,  p.  103,  fig.  40. 
Upper  Helderberg:  Port  Colbome  and  Wainfleet,  Ontario. 

Semicoscinium  obliquatum    Ulrich.     See   Semicoscinium   lunulatam 
(HaU.) 
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mcoscinium  permarginatum  (Hall). 
1883.   Fenestella  permarginata.     Hall,  Trans.  Albany  Institute,  X,  p.  172  (ab- 
stract, 1881,  p.  30) . 
1887.   Fenestella  permarginata.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  127, 
pi.  xlix,  1-10. 
Hamilton:  Falls  of  the  Ohio. 

nicoscinium  planodorBatnm  Ulricb. 
1890.   Semicoecinium  planodorsatum.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  555, 
pi.  xliv,  3-36. 
Hamilton:  Falls  of  the  Ohio. 

nicoscinium  rhombicum  Ulricb. 
1890.   Semicoecinium  rhombicum.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  556, 
pi.  xliv,  4,  4a,  pi.  liv,  8. 
Hamilton:  Buffalo,  Iowa. 

nicoscinium  rhomboideum  Prout. 

1859.  Semicoecinium  rhomboideum.     Prout,   Trans.   St.    Louis  Acad.   Sci.,   I, 

p.  443,  pi.  xvii,  1-1/. 
1897.  Semicoecinium  rhomboideum.     Simpeon,    Fourteenth  Ann.    Rep.    State 

Geologist  New  York  for  the  year  1894,  fig.  58  (p.  509). 
Hamilton:  Falls  of  the  Ohio. 

nicoscinium  semirotundum  (Hall). 

1883.  Fenestella  semirotunda.     Hall,  Trans.  Albany  Institute,  X,  p.  174  (ab- 

stract, 1881,  p.  32). 

1887.   Fenestella  semirotunda.     Hall  and  Simpeon,  Pal.  New  York,  VI,  p.  125, 
pi.  xlix,  11-22. 

1897.   Cycloporina  semirotunda.     Simpeon,  Fourteenth  Ann.  Rep.  State  Geolo- 
gist New  York  for  the  year  1894,  pi.  iii,  3,  4. 

1895.   Cycloporina  rhomboidea.     Simpeon,  Thirteenth  Ann.  Rep.  State  Geologist 
New  York  for  the  year  1893,  p.  711;  Forty-seventh  Ann.  Rep.  New  York 
State  Mus.,  p.  905. 
Hamilton:  Falls  of  the  Ohio. 

nicoscinium  subtortile  (Hall). 

1884.  Fenestella subtortilis.     Hall,  Thirty-sixth  Ann.  Rep.  New  York  State  Mus., 

p.  71. 

1887.  Fenestella  subtortilis.     Hall,  Sixth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1886,  p.  52. 

1888.  Fenestella  subtortilis.     Hall,  Seventh  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1887,  pi.  ix,  1-5. 
Hamilton:  Moscow,  New  York. 

micoscinium  tenuiceps  (Hall). 
1852.   Feneetella  prisca  (?)  (not  of  Lonsdale  nor  of  Goldfuss).     Hall,  Pal.  New 

York,  II,  p.  50,  pi.  xix,  4a-m. 
1852.   Fenestella  tenuicepe.     Hall,  Pal.  New  York,  II,  p.  165,  pi.  xlD,  2ar-b. 
1890.   Semicoecinium  tenuicepe.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  356^ 
Niagara:  Lockport,  New  York. 

micoscinium  thyene  (Hall). 
1879.   Feneetella  Thyene.     Hall,  Thirty-second  Ann.  Rep.  New  York  State  Mus., 

p.  170  (reprint,  1880,  p.  32). 
1883.   Fenestella  Thyene.     Hall,  Rep.  State  Geologist  New  York  for  the  year 
1882,  pi.  xxi,  1-5. 
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Semiooscinium  thyene  (Hall) — Continued. 

1887.   Fenestella  Thyene.     Hall  and  Simpson,  Pal.  New  York,  VI,    p.   50,  i»L 
xxi,  1-5. 

1890.  Semicoscinium  thyene.     Ulrich,  Greol.  Surv.  Illinois,  VIII,  p.  534. 
Lower  Helderberg:  Clarksville,  New  York. 

Semicosoininin  tortnm  (Hall). 

1883.   Fenestella  torta.     Hall,  Trans.  Albany  Institute,  X,  p.  172  (abstract,  1881. 
p.  30). 
Hamilton:  Falls  of  the  Ohio. 

Semicoscininm  tubercnlatnm  Prout. 

1859.   Semicoscinium  tuberculatum.     Prout,  Trans.  St  Louis  Acad.  Sci.,  I,  p.  579. 
Hamilton:  Falls  of  the  Ohio. 

SEHIOPO&A  Hall.     Genotype:  Seiniopora  bistigmata  Hall. 

1883.  Semiopora.     Hall,  Trans.   Albany  Institute,   X,  p.  193  (abstract,  1881, 

p.  193). 

1884.  Semiopora.     Hall,  Rep.  State  Geologist  New  York  for  the  year  1883,  p.  51. 
1887.   Semiopora.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  xxii. 

1889.   Semiopora.    Miller,  North  American  Geol.  Pal.,  p.  322. 
1897.   Semiopora.    Simpson,  Fourteenth  Ann.  Rep.  Stat«  Geologist  New  York 
for  the  year  1894,  p.  535. 

Semiopora  bistigmata  Hall. 

1883.  Semiopora  bistigmata.     Hall,  Trans.  Albany  Institute,  X,  p.  193  (abstract. 

1881,  p.  193). 

1884.  Semiopora  bistigmata.     Hall,  Rep.  State  Geologist  New  York  for  the  year 

1883,  p.  51. 
1887.   Semiopora  bistigmata.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  262. 
pi.  xlii,  27^29. 

1891.  Semiopora  bistigmata.     Hall,  Tenth  Ann.  Rep.  State  Greologist  New  Y'ork 

for  the  year  1890,  p.  52;  Forty-fourth  Ann.  Rep.  New  York  State  Mo?., 
p.  82. 

1897.  Semiopora  bistigmata.    Simpson,  Fourteenth  Ann.  Rep.  State  Geolqnst 

New  York  for  the  year  1894,  pi.  xi,  10,  11. 

1898.  Semiopora  bistigmata.     Whiteaves,  Contr.  Canadian  Pal. ,  I,  Part  V,  p.  377. 
Hamilton:  West  Williams,  Ontario. 

SEPTOPOEA  Prout.     Genotype:  Septopora  Cestriensis  Prout. 
1859.   Septopora.    Prout,  Trans.  St.  Louis  Acad.  Sd.,  I,  p.  448. 
1882.   Septopora.     LTlrich,  Jour.  Cincinnati  Soc.  Nat  Hist,  V,  p.  150. 

1885.  Septopora.    Waagen  and  Pichl.,  Pal.  Indica,  Ser.  XIII,  p.  773. 

1886.  Septopora.     Ulrich,  Contr.  American  Pal.,  I,  p.  6. 

1887.  Septopora.     Foerste,  Bull.  Sci.  Lab.  Denison  Univ.,  II,  p.  79. 

1889.  Septopora.     Miller,  North  American  Geol.  Pal.,  p.  322. 

1890.  Septopora.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  pp.  397,  626. 

1895.  Septopora.  Simpson,  Thirteenth  Ann.  Rep.  State  Greologist  New  York  for 
the  year  1893,  pp.  721,  726;  Forty-seventh  Aim.  Rep.  New  Y'ork  State 
Mus.,  pp.  915,  920. 

1895.  Septopora.    Whidbome,  Devon.  Fauna  England    (Pal.  Soc.  Publ.),  II 

part  4,  p.  183. 

1896.  Septopora.    Ulrich,  ZittePs  Textb.  Pal.  (Engl,  ed.),  p.  ^S. 

1897.  Septopora.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1894,  pp.  514,  521. 
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ptopora  biBerialis  (Swallow). 
1868.   Synocladia  vii^lacea  Phillips  (?).     Swallow,  Trans.  St.  Louis  Acad.  Sci., 

I,  p.  179. 

1858.  Synocladia  biserialis.     Swallow,  Trans.  St.  Louis  Acad.  Sci.,  I,  p.  179. 
1860.   Synocladia  biserialis.     Meek  and  Hayden,  Proc.  Acad.  Nat.  Sci.  Philadel- 
phia, p.  24. 

1866.   Synocladia  virgulacea  (not  of   Phillips).     Creinitz,  Carb.    und    Dyas  in 

Nebraska,  p.  70,  pi.  v,  14. 
1870.   Synocladia  vii^lacea  var.  biserialis.     Meek  and  Worthen,  Geol.   Surv. 

Illinois,  V,  pi.  xxiv,  15rt-c. 
1872.   Synocladia  biserialis.     Meek,  Pal.  Eastern  Nebraska,  p.  156,  pi.  vii,  fkt-e. 

1874.  Synocladia  biserialis.  Meek,  American  Jour.  Sci.  Arts.,  ser.  3,  VII,  p.  486. 
1877.   Synocladia  biserialis.     White,  Wheeler»s  United  States  Geol.  Surv.,  IV, 

p.  107,  pi.  vii,  Sa-c, 
1884.   Synocladia  biserialis.     White,  Thirteenth  Ann.  Rep.   Indiana  Greol.  Nat. 
Hist,  Part  2,  p.  138,  pi.  xxv,  11-13. 

1887.  Septopora  biserialis.     Foerste,  Bull.  Sci.  Lab.  Denison  Univ.,  II,  p.  87; 

ibid..  Ill,  1888,  pi.  vii,  16ar-c. 

1888.  Synocladia  biserialis.  Keyes,  Proc.  Acad.  Nat  Sci.  Philadelphia,  p.  225. 
1890.  Septopora  biserialis.  Ubrich,  Geol.  Surv.  Illinois,  VIII,  p.  631,  pi.  Ivi,  11. 
1 894.   Septopora  biserialis.     Keyee,  Missouri  Geol.  Surv. ,  V,  p.  32,  pi.  xxxiv,  la-d, 

1896.  Septopora  biserialis.     Smith,  Proc.  American  Phil.  Soc.,XXXV,  p.  237. 
Coal  Measures:  Various  localities  in  Kansas,  Nebraska,  Missouri,  Indian 

Territory,  Iowa,  Illinois,  Ohio,  and  Kentucky. 

ptopora  biserialis-gracilis  (Meek). 

1875.  Synocladia  biserialis  var.  gracilis.  Meek,  Pal.  Ohio,  II,  p.  326,  pi.  xx,  5-56. 
1887.   Septopora  biserialis  var.  gracilis.     Foerste,  Bull.  Sci.  Lab.  Denison  Univ., 

II,  p.  80;  ibid..  Ill,  1888,  pi.  vii,  7a-€. 
Coal  Measures:  Flint  Ridge,  Ohio. 

ptopora  biserialis-nervata  Ulrich. 
1890.   Septopora  biserialis  var.   nervata.     Ulrich,  Geol.   Surv.   Illinois,   VIII, 
p.  632,  pi.  Ixiv,  6. 
Chester:  Kentucky. 
Coal  Measures:  Illinois  and  near  Red  Oak,  Iowa. 

'ptopora  cestriensis  Meek  and  Worthen  (not  Prout).     See  Septopora 
subquadrans  Ulrich. 

ptopora  cestriensis  Prout. 

1859.  Septopora  Cestriensis. 

xviii,  2-26. 
1890.   Septopora  cestriensis. 

Ixiv,  1-16. 
1894.   Septopora  cestriensis. 

1897.  Septopora  cestriensis. 


Prout,  Trans.  St.  Louis  Acad.  Sci.,  I,  p.  448,  pi. 
Ulrich,    Geol.    Surv.    Illinois,   VIII,   p.   628,  pi. 


Keyes,  Missouri  Geol.  Surv.,  V,  p.  32. 

Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 
New  York  for  the  year  1894,  fig.  65  (p.  515). 
Chester:  Chester,  Illinois;  Sloans  Valley  and  several  localities  in  western 
Kentucky. 

ptopora  decipiens  Ulrich. 

1890.   Septopora  decipiens.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  630,  pi.  Ixvi,  9. 
Chester:  Sloans  Valley,  Kentucky. 
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Septopora  delicatula  Ulrich. 

1890.   Septopora  delicatula.     Ulrich,   Geol.   Surv.   Illinois,   VIII,   p.  634,  pi. 
Ixiv,  5,  5a. 
Lower  Coal  Measures:  Seville,  Illinois. 

Septopora  pinnata  Ulrich. 

1890.  Septopora  pinnata.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  633,  pi.  Ixiv,  7, 

pi.  ixv,  1,  la. 
Upper  Coal  Measures:  Jasper  County,  Illinois. 

Septopora  reotistyla  (Whitfield). 

1882.   Synocladia  rectistyla.     Whitfield,  Annals  New  York  Acad.  Sci.,  II,  p.  220. 

1891.  Septopora  rectistyla.     Whitfield,  Annals  New  York  Acad.  Sci.,  V,  p.  579, 

pi.  xiii,  9, 10. 

1895.  Synocladia  rectistyla.     Whitfield,  (tcoI.  Sur.  Ohio,  VII,  p.  467,  pi.  ix,  9. 10. 
Chester:  Newtonville,  Ohio. 

Septopora  robusta  Ulrich. 

1890.   Septopora  robusta.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  6.33,  pi.  hi,  9-9r, 
pi.  Ixiv,  3, 3a. 
Upper  Coal  Measures:  Fayette  County,  Illinois. 

Septopora  robusta-intermedia  Ulrich. 

1890.   Septopora  robusta  var.  intermedia.    Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  634. 
pi.  Ivi,  10,  pi.  Ixiv,  4, 4a. 
Chester:  Litchfield  and  Sloans  Valley,  Kentucky. 

Septopora  snbqnadrans  Ulrich. 

1870.  Septopora  cestriensis  (not  of  Prout).     Meek  and  Worthen,  Proc.  Acad. 

Nat.  Sci.  Philadelphia,  p.  15. 
1870.   Septopora  cestriensis  (not  of  Prout).     Meek  and   Worthen,  Geol.  Sur. 

Illinois,  V,  pi.  xxiv,  14  a-c. 
1874.  Septopora  cestriensis  (not  of  Prout).     Meek,  American  Jour.  Sci.  Art«, 

ser.  3,  VII,  p.  486. 
1890.  Septopora  subquadrans.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  629,  pi.  Ivi. 

7, 8,  pi.  Ixiv,  2-26. 
Chester:  Chester,  Illinois;  Sloans  Valley,  and  other  localities  in  Kentucky. 

SPATIOPOEA  Ulrich.     Genotype:  Spatiopora  aspera  Ulrich. 

1882.  Spatiopora.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  p.  155;  ibid,  VI, 

1883,  p.  166. 

1883.  Spatiopora.     Foord,Contr.  Micro-Pal.  Cambro-Sil.,  p.  20. 

1889.  Spatiopora.  Miller,  North  American  Geol.  Pal.,  p.  323. 

1890.  Spatiopora.  Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  381. 
1893.  Spatiopora.  Ulrich,  Geol.  Minnesota,  III,  p.  319. 

1896.  Spatiopora.  Ulrich,  Zittel's  Textb.  Pal.  (Eng.  ed. ),  p.  269. 

Spatiopora  1  areolata  Foord. 

1883.   Spatiopora   areolata.     Foord,  Contr.  Micro-Pal.  Cambro-Sil.,  p.  21,  pi.  v, 
1-lt. 
Trenton:  Hull,  Quebec. 

Spatiopora  aspera  Ulrich. 

1883.   Spatiopora  aspera.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  VI,  p.  166, 
pi.  vii,  5-56. 

1895.  Monticulipora  aspera.    J.  F.  James,  Jour.  Cincinnati  Soc.  Nat,  Hist ,  X  V  III, 

p.  82. 

1896.  Spatiopora  aspera.     Ulrich,  ZittePs  Textb.  Pal.  (Eng.  ed.),  fig.  441  (p. 


Cincinnati  (Lorraine):  Hamilton  and  Cincinnati. Ohio.  { 
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Mktiopora  corticans  (Nicholson). 

1874.  Chsetetes  corticans.     Nicholson,  Quar.  Jour.  Geol.  Soc.  London,  XXX,  ]\ 

512,  pi.  xix,  13, 14. 

1875.  Chffitetes  corticans.    Nicholson,  Pal.  Ohio,  II,  p.  210,  pi.  xxii,  6, 6a. 

1876.  Chfietetes  tuberculatus  (not  of  Milne-Edwards  and  Haime).     Nicholsonj 

Ann.  Mag.  Nat.  Hist.,  ser.  4,  XVIII,  p.  91. 
1881.    Monticulipora    (Monotrypa)    tuberculata    (not   of    Milne-Edwards    and 

Haime).     Nicholson,  Genus  Monticulipora,  p.  200,  pi.  iv,  2-2rf. 
Cincinnati  (Lorraine  and  Richmond):  Cincinnati,  Warren,  and  Clinton 

counties,  Ohio;  Richmond  and  Versailles,  Indiana. 
Obs.    This  species  has  been  considered  synonymous  with    Spatiopora 

tuberculata  (Milne-Edwards  and  Haime),  but  investigations  show  that 

it  can  be  distinguished  by  several  important  and  reliable  characters. 

Mktiopora  iowensis  Ulrich. 
1893.   Spatiopora  iowensis.     Ulrich,  Geol.  Minnesoia,  III,  p.  321. 
Cincinnati  (Utica) :  Graf  and  Lantnerville,  Iowa. 

latiopora  labeculosa  Ulrich. 
1893.   Spatiopora  labeculosa.     Ulrich,  Geol.  Minnesota,  III,  p.  320,  pi.  xxviii,  1, 2. 
Trenton  (Black  River) :  Minneapolis,  St.  Paul,  and  Fountain,  Minnesota. 

^atiopora  lineata  Ulrich. 
1883.   Spatiopora  lineata.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  VI,  p.  167, 
pi.  vii,  7. 
Cincinnati  (Lorraine) :  Hamilton  and  Cincinnati,  Ohio. 

Atiopora  lineata-incepta  Ulrich. 
1893.   Spatiopora  maculosa  var.  incepta.     Ulrich,  Geol.  Minnesota,  III,  p.  320. 
Trenton  (Black  River) :  Chatfield,  Minnesota. 

atiopora  maculosa  Ulrich. 
1883.   Spatiopora  maculosa.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  VI,  p.  167, 
pi.  vii,  6. 
Cincinnati  (Lorraine):  Cincinnati,  Ohio,  and  vicinity. 

)atiopora  maculosa   var.  incepta  Ulrich.      See   Spatiopora   lineata- 
incepta  Ulrich. 

atiopora  montifera  Ulrich. 
1883.   Spatiopora  montifera.     Ulrich,  Jour.  Cincinnati  So<;.  Nat  Hist.,  VI,  p.  168, 
pi.  vi,  1,  la,  pi.  vii,  8. 
Cincinnati  (Richmond):  Waynesville,  Clarksville,  and  Oxford,  Ohio. 

atiopora  tuberculata  (Milne-Edwards  and  Haime). 
1851.   Chfietetes  tuberculatus.     Milne-Edwards  and  Haime,  Pol.  Foss.  Terr.  Pal. 

p.  268,  pi.  xix,  3,  3a. 
1883.   Monticulipora  tuberculata.     Hall,  Twelfth  Ann.  Rep.  Indiana  Geol.  Nat 

Hist.,  p.  251,  pi.  X,  6. 
1883.   Spatiopora  tuberculata.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  VI,  p. 

166. 
1888.   Monticulipora  tuberculata.     James  and  James,  Jour.  Cincinnati  Soc.  Nat 

Hist,  XI,  p.  21. 
1895.   Monticulipora  tuberculata.     J.  F.  James,  Jour.  Cincinnati  Soc.  Nat  Hist 

XVI,  p.  78. 
Cincinnati  (Lorraine  and  Richmond) :  Cincinnati,  Waynesville,  and  othe^ 

localities  in  Ohio. 
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SPHEAOIOPOEA  ITIrich.     Genotype:  Sphragiopora  parasitica  ITlrich. 
1890.   Sphragiopora.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  pp.  398,  638. 

1889.  Sphragiopora.    (Ulrich,  in  press) ,  Miller,  North  American ( ieol.  Pal. ,  p.  323. 
1897.   Sphragiopora.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1894,  p.  594. 

Sphragiopora  parasitica  Ulrich. 

1890.  Sphragiopora    parasitica.      Ulrich,  (ieol.  Sur.  Illinois,  ^^II,  p.  638,  pi. 

Ixv,  6, 6a. 
1894.   Sphragiopora  paraaitioA.     Keyes,  Missouri  Geol.  Sur.,  V,  p.  33. 
1897.   Sphragiopora  parasitica.     Simps<jn,  Fourteenth  Ann.  Rep.  State  Geologist 

New  York,  for  the  year  1894,  fig.  196  (p.  594). 
(■hester:  Chester,  Illinois. 

Stellipora  Milne-Edwards  and  Dybowski  (not  Hall).     See  Constellaria 
Dana. 

STELLIPORA  Hall.     Genotype:  Stellipora  antheloidoa  Hall. 
1847.   Stellipora.     Hall,  Pal.  New  York,  I,  p.  79. 
1850.   Stelliiwra.     D'Orbigny,  Prodr.  de  Pal.,  I,  p.  22. 

1877.   Stellipora  (in  part).     Dybowski,  Die  Chaetetiden  d.  Ostljaltischen  Silui^ 
Form.,  p.  42. 

1882.  Stellipora.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  p.  155;  rl)id.,  VI, 

1883,  p.  263. 

1889.  Stellipora  (in  part).     Miller,  North  American  Geol.  Pal.,  p.  203. 

1890.  Stellipora.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  374. 
1896.   Stellipora.     Tlrich,  Zittel's  Textb.  Pal.  (Engl.  ed. ),  p.  276. 

Stellipora  antheloidea  Hall. 

1847.   Stellipora  antheloidea.     Hall,  Pal.  New  York,  I,  p.  79,  pi.  xxvi,  10a-<-. 

1883.  Stellipora  antheloidea.     Ulrich,  Jour.  Cincinnati  So<\  Nat.  Hist,  VI,  p.  2a3, 

pi.  xiv,  1,  la. 
1888.   Monticulipora  (Constellaria)  antheloidea  (in  j>art).     James  and  James, 
Jour.  Cincinnati  Soc.  Nat.  Hist.,  XI,  p.  31. 
Trenton:  I»wville,  New  York;  Ottaw^a,  Canada. 

Stellipora  antheloidea  D'Orbigny  (not  Hall).     See  Constellaria  eonstel- 

lata  (Van  Cleve)  Dana. 
Stellipora  (Constellaria)  antheloidea  Rominger.     See  Constellaria  con- 

stellata  (Van  Cleve)  Dana. 
Stellipora  limitaris  Ulrich.     See  Constellaria  limitaris  (Ulrich). 

STENOPORA  Lonsdale.     Genotype:  Stenopora  tasmaniensis  Lonsdale. 

1844.  Stenopora.     Lonsdale,  Darwin's  Volcanic  Islands,  Api)endix,  p.  161. 

1845.  Stenopora.     Ix>nsdale,  Strzelecki*s  Physical  Description  New  South  Wales, 

p.  262. 
1845.   Stenopora.     Lonsdale,  Geol.  Russia  and  Ural  Mountains,  I,  p.  631. 
1850.   Stenopora.     King,  Monograph  Perm.  Foss.  England,  p.  28. 
1852.   Stenopora.     McCoy,  Brit.  Pal.  Foss.,  p.  24. 
1860.   Stenopora.     Eichwald,  Lethtea  Rossica,  I,  p.  414. 
1874.   Stenopora.     Miller,  Cincinnati  Quar.  Jour.  ScL,  I,  p.  368. 
1876.   Stenopora.    DybowskijVerh.d.k.Min.Ges.  St  Petersburg,  ser.  2,  X,  p.  180. 
1879.   Stenopora.     Nicholson  and  Etheridge,  Jun.,  Ann.  Mag.  Nat  Hist,,  ser.  5, 

IV,  p.  266. 
1879.   Stenopora.  Nicholson,  Pal.  Tabulate  Corals,  p.  168. 
1882.   Stenopora.  Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist,  V,  p.  164. 
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ENOPORA  Lonsdale— Continued. 
1886.   Stenopora.  Nicholson  and  Etheridge,  Jun.,  Ann.  Mag.  Nat.  Hist,  ser.  5, 
XVII,  pp.  173-187. 

1886.  Stenopora.     Waagen  and  Wentzel,  Pal.  Indica,  Ser.  XIII,  pp.  875, 885. 

1887.  Stenopora.    Foerste,  Bull.  Sd.  Lab.  Denison  Univ. ,  II,  p.  85. 

1889.  Stenopora.    Miller,  North  American  Geol.  Pal.,  p.  203. 

1890.  Stenopora.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  pp.  375, 436. 
1896.   Stenopora.     Zittel's  Textb.  Pal.  (Engl.  Ed. ),  p.  105. 

1896.  Stenopora.     Ulrich,  Zittel's  Textb.  Pal.  (Engl. ed.),  p.  277. 

1897.  Stenopora.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1894,  p.  583. 
1883.   Tabulipora.     Young,  Ann.  Mag.  Nat.  Hist.,  ser.  5,  XII,  p.  154. 

1844.  Tubuliclidia.     Lonsdale,  Bull.  Soc.  Geol.  France,  ser.  2, 1,  p.  497. 

1845.  Tubuliclidia.     Lonsdale,  Murchison's  Geol.  Russia,  pp.  221, 631. 

^nopom  adherens  Billings.     Not  recognizable. 
1859.   Stenopora  adherens.     Billings,  Canadian  Nat.  Geol.,  IV,  p.  427. 
Chazy:  Mingan  Islands,  Canada. 

inopora  americana  Ulrich. 
1890.   Stenopora  americana.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  437,  pi.  Ixxiv, 

.1,1a,  fig.  46  (p.  309). 
1894.   Stenopora  americana.     Keyes,  Missouri  Geol.  Surv.,  V,  p.  14. 
1896.   Stenopora  americana.     Ulrich,  ZitteFs    Textb.  Pal.  (Engl,  ed.),  lig.  464, 
(p.  277). 
Keokuk:  Warsaw, and  Jersey  County,  Illinois. 

mopora  americana-varsoviensis  Ulrich. 
1890.   Stenopora  americana  var.  varsoviensis.     Ulrich,  Geol.  Surv.  Illinois,  VIII, 
p.  437,  pi.  Ixxiv,  3,  3a. 
Warsaw:  Warsaw,  Illinois. 

nopora  angnlaris  Ulrich. 
1890.   Stenopora  angularis.     Ulrich,  Geol.  Sur\%  Illinois,  VIII,  p.  439,  pi.  Ixxiv, 

6-66. 
1894.   Stenopora  angularis.     Keyes,  Missouri  Geol.  Surv.,  V,  p.  15. 
Keokuk:  Lagrange,  Missouri. 

mopoYB.  bulbosa  Billings.     Not  recognizable. 

1865.  Stenopora  bulbosa.     Billings,  Canadian  Nat.  Geol.,  ser.  2,  II,  p.  429. 

1866.  Stenopora  bulbosa.     Billings, 'Catal.  Sil.  Foss.  Anticosti,  p.  32. 
Antioosti:  Anticosti  Island. 

nopora  carbonaria  (Worthen). 
1875.   Chsetetes  ?  carbonaria.     Worthen,  Geol.  Surv.  Illinois,  VI,  p.  526,  pi. 

xxxii,  5. 
1887.   Stenopora  carbonaria.     Foerste,  Bull.  Sci.  Lab.  Denison  Univ.,  II,  p.  85; 

ibid..  Ill,  1888,  pi.  viii,  13a-c. 
1890.   Stenopora  carbonaria.      Ulrich,   Ge6\.  Sur\'.  Illinois,  VIII,   p.  445,  pi. 
Ixxiii,  8,  8a. 
Coal  Meajsures:  Casey ville  and  Peoria,  Illinois;  Lawrence,  Kansas;  Lick- 
ing County,  Ohio. 

inopora  carbonaria-conferta  Ulrich. 
1890.   Stenopora  carbonaria  var.  conferta.     Ulrich,  Geol.  Surv.  Illinois,  VIII, 
p.  446,  pi.  Ixxiii,  9,  9a. 
Coal  Measures:  Casey  ville,  Illinois. 
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Stenopora  carbonaria-maculosa  Ulricfa. 

1890.   Stenopora  carbonaria  var.  maculoaa.     Ulrichf  Greol.  Surv.  Illinois,  VIII, 
p.  445,  pi.  Ix3dii,  10,  10a. 
Coal  Measares:  Casey ville,  Illinois. 

Stenopora  cestriensis  IJlrich. 

1890.   Stenopora  oestriensis.     Ulrich,   Geol.   Surv.  Illinois,  VIII,  p.   442,   pi. 

Ixxiv,  7,  7a. 
1894.   Stenopora  cestriensis.     Keyes,  Missouri  Geol.  Surv.,  V,  p.  16. 

Chester:    Chester,    Illinois;    Smithland,    Sloans    Valley,  and    Caldwell 
County,  Kentucky. 

Stenopora  emaciata  Ulrich. 

1890.   Stenopora  emaciata.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  438,  pi.  Ixxiv, 

2,2a. 
1894.   Stenopora  emaciata.     Keyes,  Missouri  Geol.  Surv.,  V,  p.  15. 
Keokuk:  Warsavr,  Illinois;  Keokuk,  Iowa. 

Stenopora  exilis  Dawson.     See  Rhombopoi^  exilis  (Dawson). 

Stenopora  fibrosa  Billings  (not  Goldfuss?). 

1863.   Stenopora  fibrosa.     Billings,  Geol.  Canada,  p.  156,  fig.  116. 
1866.   Stenopora  fibrosa.     Billings,  Catal.  Sil.  Foss.  Anticosti,  p.  32. 
Trenton:  Canada. 

Obs.    A.  H.  Foord  (Contr.  Micro-Pal.  Cambro-Sil.,  p.  15)  says  this  is 
probably  Monotrypella  (now  Eridotrypa)  trentonensis  (Nicholson). 

Stenopora  huronensis  Billings.     Not  a  bryozoan. 

1865.   Stenopora  huronensis.     Billings,  Pal.  Foss.,  I,  p.  185. 

Obs.     This  is  a  species  of  Tetradium  according  to  A.  H.  Foord. 

Stenopora  intercalaris  IJlrich. 

1890.   Stenopora  intercalaris.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  439,  pi.  Ixxiv, 

5,5a. 
1894.   Stenopora  intercalaris.     Keyes,  Missouri  Geol.  Surv., V,  p.  15. 
1897.   Stenopora  intercalaris.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 
New  York  for  the  year  1894,  figs.  160, 161  (p.  584) . 
Keokuk:  Warsaw,  Illinois. 

Stenopora  intermittens  Ulrich. 

1890.   Stenopora  intermittens.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  440,  fig.  16. 
1894.   Stenopora  intermittens.     Keyes,  Missouri  Geol.  Surv.,V,  p.  15. 
Keokuk:  Warsaw,  Illinois. 

Stenopora  libana  Safford.     Not  recognized. 

1869.   Stenopora  libana.     Safford,  Geol.  Tennessee,  p.  285. 

Stenopora  meekana  Ulrich. 

1890.   Stenopora  meekana     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  443,  pi.  Ixxiii, 

7,7a. 
1894.   Stenopora  meekana.    Keyes,  Missouri  Greol.  Surv.,V,  p.  16. 
Chester:  Chester,  Illinois;  Sloans  Valley,  Kentucky. 

Stenopora  montifera  Ulrich. 

1890.   Steno]X)ra  montifera.     Ulrich,  Geol.  Surv.  Illinois., VIII,  p.  438,  pi.  Ixxiv, 

4-46. 
1894.   Stenopora  montifera.     Keyes,  Missouri  Geol.  Surv.,V,  p.  14. 

Keokuk:  Otter  Creek,  Jersey  County,  Illinois;  Bentonsport,  Iowa. 
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«nopora  ohioensis  Foerste.  , 

1887.   Stenoporaohioensis.    Foer8te,Bull.  M.  Lab.  Deni8onUniv.,II,p.85;  ibid., 
Ill,  1888,  pi.  viii,  l2a-€. 
Coal  Measures:  Flint  Ridge,  Ohio. 

tenopora  patula  Billings.     Not  recognizable. 

1859.   Stenopora  patula.     Billings,  Canadian  Nat.  Geol.,  IV,  p.  427 
Chazy:  Island  of  Montreal  and  Mingan  Islands,  Canada. 

;enopora  ramosa  Ulrich. 

1890.   Stenopora  ramosa.    Ulrich,  Geol.  Sun'.  Illinois.,  VIII,  p.  442,  pi.  Ixxiii, 
6-6c. 
Chester:  Sloans  Valley  and  Grayson  Springs,  Kentucky;  Chester,  Illinois, 

^nopora  rndis  Ulrich. 

1890.   Stenopora  rudis.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  444,  pi.  Ixxii,  8-86. 
Chester:  Sloans  Valley,  Kentucky. 

«nopora  1  signata  Ulrich. 

1890.   Stenopora  ?  signata.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  446,  pi.  Ixxiii, 
5-56. 
Coal  Measures:  Casey ville,  Illinois. 

«nopora  tuberculata  (Prout). 

1859.  Flustra  tuberculata.     Prout,  Trans.  St.  Louis  Acad.  S(!i.,  I,  p.  447,  pi.  xvii, 

3-3/. 

1890.   Stenopora  tuberculata.  Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  441,  fig.  17, 

fig.  5c  (p.  315). 

1894.   Stenopora  tuberculata.  Keyes,  Missouri  Geol.  Surv.,  V,  p.  15. 

1860.  Cyclopora  polymorpha.  Prout,  Trans.  St.  Louis  Acad.  Sci.,  I,  p.  578. 
1866.   Cyclopora  polymorpha.  Prout,  Geol.  Surv.  Illinois,  II,  p.  421,  pi.  xxi,  5-5ft. 

Warsaw:  Barretts  Station,  Missouri  (Prout),  and  elsewhere. 
St.  Louis:  Several  localities. 

Chester:  Pope  County  (Prout)  and  Chester,  Illinois;  Grayson  Springs  and 
Sloans  Valley,  Kentucky,  and  many  other  localities. 

bictocella  Simpson.     See  Cystodictya  Ulrich. 

tictocella  interstriata  Simpson.     See  Stictopora  ?  ?  interstriata  HalU 

tictocolla  sinuosa  Simpson.     See  Cystodictya  sinuosa  (Hall). 

nCTOPOEA  Hall.     Genotype:  Stictopora  elegantula  Hall. 
1847.   Stictopora.     Hall,  Pal.  New  York,  I,  p.  73. 
1879.   Stictopora  (in  part).     Hall,  Twenty-eighth  Ann.  Rep.  New  York  State 

Mus.,  p.  122. 
1882.   Stictopora  (in  part).     Hall,  Eleventh  Ann.  Rep.  Indiana  Geol.  Nat.  Hist,, 

p.  247. 
1889.   Stictopora  (in  part).     Miller,  North  American  Geol.  Pal.,  p.  323. 
1897.   Stictopora  (in  part).     Simpson,  Fourteenth  Ann.  Rep.  State  GeologisI 
New  York  for  the  year  1894,  p.  605. 
Not  Stictopora.     Eichwald,  Lethsea  Rossica,  I,  p.  390. 
Not  Stictopora.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  1882,  pjv. 

152,  168  (=Rhinidictya). 
Not  Stictopora.     Hall  and  Simpson,   Pal.  New  York,   VI,  1887,  p.  xx 

(= Cystodictya). 
Not  Stictopora.     Ulrich,  GeoL  Surv.  Illinois,  VIII,  1890,  p.  388  (=Rhi' 
nidictya). 
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8TICT0P0RA  Hall— Continued. 

1897.  Not  Stictopora.  Grabau,  Bull.  Buffalo  Soc.  Nat  Sci.,  VI,  1899,  p.  172 
(=Cystodictya). 
Obs.  This  name  has  been  applied  to  a  number  of  unrelated  forms.  A 
description  and  figures  of  the  internal  structure  of  the  genotype  have 
never  been  published.  Thin  sections  of  S.  elegantula  show  that  the 
genus  is  related  to  both  Stictoporella  and  Taeniodictya.  It  resemble** 
the  former  in  the  long  primitive  portion  of  the  zooecial  tubes,  but  is 
distinguished  by  the  well-marked  peristomes  and  absence  of  raesopores. 
From  the  latter  it  differs  in  the  absence  of  hemisepta,  the  presence  of 
peristoroes,  and  the  long  primitive  portion  of  the  zooecial  tubes. 

Stictopora?  acuta  Hall.     See  Pachydictya  acuta  (Hall). 
Stictopora  acuta  Ulrich.     See  Pachydictya  acuta  (Hall). 

Stictopora  alternata  Hall  and  Simpson.     Not  recognizable. 

1887.   Stictopora  alternata.     Hall  and  Simpson,  Pal.  New  York,  VI,  pi.  xxiii  A, 
21.     (Not  described.) 
Lower  Helderberg:  Clarksville,  New  York. 

Stictopoi'a  angularis  Hall.     See  Cystodictya  tumulosa  (Hall). 
Stictopora  basalis  Ulrich.     See  Rhinidictya  basalis  (Ulrich). 
Stictopora  bifurcata  Hall.     See  Cystodictya  bifurcata  (Hall). 
Stictopora  bifurcata  (Van  Cleve)  Hall.     See  Pachydictya  bifurcata 
(Hall). 

Stictopora  bristolensis  Miller.     See  Cystodictya  bifurcata  (Hall). 

Obs.  The  name  bristolensis  was  proposed  by  S.  A.  Miller  (North  Ameri- 
can Geol.  Pal.,  p.  323)  for  Stictopora  bifurcata  Hall,  which  he  consideretl 
preoccupied. 

Stictopom  clathratula  James.     See  Escharopora  pavonia  (D'Orbign\'). 
Stictopora  (Stictoporina)  claviformis  Hall  and  Simpson.     See  Sticto- 

porina  claviformis  (Hall). 
Stictopora  compressa  (Van  Cleve)  Hall.     See  Phsenopora  magna  Hall 

and  Whitfield. 
Stictopora  crassa  Hall.     See  Pachydictya.  crassa  (Hall). 
Stictopora  crenulata  Hall.     See  Cystodictya  subrigida  (Hall). 
Stictopora  crescens  Hall.     See  Cystodictya  crescens  (Hall). 
Stictopora  crispata  Quenstedt.     See  Cystodictya  gilberti  (Meek). 
Stictopora  dichotoma  Hall.     See  Tseniopora  subcarinata  (Hall). 

Stictopora  1?  divergens  Hall  and  Simpson. 

1887.   Stictopora  divergens.    Hall  and  Simpson,  Pal.  New  York,  VI,  p.  257,  pi. 

ixiii,  18, 19. 
1891.   Stictopora  divei^ns.     Hall.  Tenth  Ann.  Rep.  State  Geologist  New  York  for 
the  year  1890,  p.  49;  Forty-fourth  Ann.  Rep.  New  York  State  Mus.,  p.  79. 
Hamilton:  Darien  Center,  New  York. 

Stictopora  elegantula  Hall. 

1847.   Stictopora  elegantula.    Hall,  Pal.  New  York,  I,  p.  75,  pi.  xxvi,  4a-g. 

Trenton:  Middle ville,  Trenton  Falls,  and  other  localities  in  New  York. 
Obs.    See  remarks  under  Stictopora. 

Stictopora  f enestrata  Hall.     See  Rhinidictya  fenestrata  (Hall). 
Stictopora  fidelis  Ulrich.     See  Rhinidictya  fidelis  (Ulrich).         ^ 
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tictopora  fidelis  Ulrich,  1880  (in  part).     See  Rhinidictya  trentonensis 
(Ulrieh). 
tictopora  fi-agilis  Whitfield.     See  Dicranopora  f rag-ilis  (Billings). 

bictopora  ??  fruticosa  Hall. 

1883.   Stictopora  fruticosa.     Hall,  Trans.  Albany  Institute,  X,  p.  56  (abstrat  L, 

1881,  p.  14). 

1883.  Stictopora  fruticosa.     Hall,  Rep.  State  Geologist  New  York  for  the  year 

1882,  pi.  XXV,  12-14. 

1887.   Stictopora  fruticosa.     Hall   and   Simpson,  Pal.  New  York,  VI,  j).  92,  j»l. 
xxviii,  12-14. 
Upper  Helderberg:  New  York. 

tictopora  Gilberti  Hall.     See  Cystodictya  gilberti  (Meek). 

tictopora  1  glomerata  Hall. 

1847.   Stictopora  glomerata.     Hall,  Pal.  New  York,  I,  p.  17,  pi.  iv,  5. 
Chazy:  Granville,  Vermont. 

Itictopora  graminifolia  Ringueberg.     Recognizable  ? 

1884.  stictopora  graminifolia.     Ringueberg,  Proc.  Acad.  Nat.  Sc;i.  Philadelphia, 

p.  147,  pi.  iii,  4. 
Niagara  (Transitional):  Gasport,  New  York. 

tictopora  1?  granatula  Hall. 

1883.   Trematopora  rhombifera  (in  part).     Hall,  Rep.  State  Geologist  New  York 

for  the  year  1882,  pi.  xi,  16. 
1887.   Stictopora  granatula.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  38,  pL  xi, 

16;  pi.  xxiii  A,  17. 
Lower  Helderberg:  Catskill  Creek  and  Clarksville,  New  York. 

tictopora  ??  granifera  Hall. 

1883.  Stictopora  granifera.     Hall.  Trans.  Albany  Institute,  X,  p.  191  (abstrat^t, 

1881,  p.  191). 

1884.  Stictopora  granifera.     Hall,  Rep.  State  Geologist  New  York  for  the  year 

1883,  p.  45. 

1887.   Stictopora  granifera.     Hall  and  Simp«on,  Pal.  New  York,  VI,  p.  257,  pi.  1x1, 

1-6. 
1891.   Stictopora  granifera.     Hall,  Tenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1890,  p.  49;  Forty-fourth  Ann.  Rep.  New  York  State  Mus., 

p.  79. 
Hamilton:  Pavilion  and  Muttonville,  New  York. 

Itictopora  incisurata  Hall.     See  Cystodictya  incisurata  (Hall). 

tictopora  1?  incrassata  Hall. 

1883.  Stictopora  incrassata.     Hall,  Trans.  Albany  Institute,  X,  p.  190  (abHtra<-t, 

1881,  p.  190). 

1884.  Stictopora  incrassata.     Hall,  Rep.  State  Geologist  New  York  for  the  yeur 

1883,  p.  47. 
1887.   Stictopora  incrassata.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  249,  il. 

Ixii,  1-6. 
1891.    Stictopora  incrassata.     Hall,  Tenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1890,  p.  43;  Forty-fourth  Ann.  Rep.  New  York  State  Mus.^ 

p.  73. 
1898.   Cystodictya?  incrassata.     Whiteaves,  Contr.  C'anadian  Pal.,  I,  p.  377. 
Hamilton:  West  WilUams,  Ontario. 

>tictopora  indenta  Hall.     See  Cystodictya  incisurata  (Hall).  ^  , 
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Stictopora  ?  ?  interstriata  Hall. 

1883.  Stictopora  interetriata.    Hall,  Trans.  Albany  Institute,  X,  p.  191  (abstract, 

1881,  p.  191). 

1884.  Stictopora  interstriata.     Hall,  Rep.  State  Geologist  New  York  for  the  year 

1883,  p.  45. 
1887.   Stictopora  interstriata.     Hall  and  Simpson,  Pal.  New  York,  VI,   p.  259, 

pi.  Ixii,  7-12. 
1891.   Stictopora  interstriata.     Hall,  Tenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1890,  p.  51;  Forty-fourth  Ann.  Rep.  New  York  State  Mas., 

p.  81. 
1897.   Stictocella  interstriata.     Simpson,  Fourteenth  Ann.  Rep.  State  Greolpgist 

New  York  for  the  year  1894,  pi.  x,  6,  7.     [Note:  Figure  6  is  given  in 

Pal.  New  York,  VI,  pi.  Ixi,  2,  as  Stictopora  granifera.] 
Hamilton:  Fallbrook,  New  York. 

Stictopora  invertis  Hall.     See  Cystodictya  ?  invertis  (Hall). 

Stictopora  1  labyrinthica  Hall. 

1847.   Stictopora  labyrinthica.     Hall,  Pal.  New  York,  I,  p.  50,  pi.  xii,  8a,  6,  and 
woodcut  on  p.  50. 
Trenton  (Stones  River):  Chazy  and  Watertown,  New  York. 
Obs.    This  form  may  prove  to  be  a  Phyllodictya. 
Stictopora  limata  Hall.     See  Cystodictya  limata  (Hall). 
Stictopora  linearis  Hall.     See  Cystodictya  linearis  (Hall). 
Stictopora  lobata  Hall.     See  Euspilopora  lobata  (Hall). 
Stictopora  magna  Hall  and  Whitfield.     See  Phsenopora  magna  (Hall 

and  Whitfield). 
Stictopora  multifida  (Van  Cleve)  Hall.    See  Phsenopora  multifida  (Hall). 
Stictopora  multipora  Hall.     See  Cystodictya  incisurata  (Hall). 
Stictopora  mutabilis  Ulrich.     See  Rhinidictya  mutabilis  (Ulrich). 
Stictopora  mutabilis  var.  major  Ulrich.     See  Rhinidictya  mutabilis- 

major  (Ulrich). 
Stictopora  mutabilis  var.   minor  Ulrich.     See  Rhinidictya  mutabilis 

(Ulrich). 
Stictopora  obliqua  Hall.     See  Cystodictya  incisurata  (Hall). 
Stictopora  obliqua  Ringueberg.    See  Ptilodictya  obliqua  i(Ringueberg). 

Stictopora  11  obsoleta  Hall  and  Simpson. 

1887.   Stictopora  obsoleta.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  37,  pL 
xxiiiA,  22. 
Lower  Helderberg:  Clarksville,  New  York. 
Obs.    Probably  a  synonym  for  Stictopora  ??  papillosa  Hall. 

Stictopora  orbipora  Hall.     See  Stictotrypa  orbipora  (Hall.) 
Stictopora  ovata  Hall.     See  Cystodictya  ovata  (Hall). 
Stictopora  ovatipora  Hall.     See  Cystodictya  ?  ovatipora  (Hall). 
Stictopora  ovatipora  Miller  (not  Hall).     See  Stictotrypa  similis  (Hall). 
Stictopora  palmipes  Hall.     See  Euspilopora  palmipes  (Hall). 

Stictopora  11  papillosa  Hall. 

1879.   Stictopora  papillosa.    Hall,  Thirty-second  Ann.  Rep.  New  York  State  Mus. , 

p.  161  (reprint,  1880,  p.  23). 
1883.   Stictopora  papillosa.    Hall,  Hep.  State  Geologist  New  York  for  the  year 

1882,  pi.  xiii,  12, 13.  {^ r\r\nl 
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Stictopora  ??  papillosa  Hall — Continued. 

1887.   Stictopora  papillosa.    Hall  and  Simpson,  Pal.  New  York,  VI,  p.  37,  pi.  xiii, 
12, 13,  pi.  xxiilA,  16. 
Lower  Helderberg:  Clarksville,  New  York. 

Stictopora  paupera  Ulrich.     See   Rhinidictya  paupera  (Ulrich)  and 

Rhinidictya  neglecta  (Ulrich). 
Stictopora  perarcta  Hall.     See  Cystodictya  perarcta  (Hall). 

Stictopora  ??  permarginata  Hall. 

1883.  Stictopora    permarginata.     Hall,   Trans.    Albany    Institute,  X,    p.    191 

(abstract,  1881,  p.  191). 

1884.  Stictopora  permarginata.    Hall,  Rep.  State  Geologist  New  York  for  the 

year  1883,  p.  46. 
1887.   Stictopora  permarginata.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  258, 

pi.  Ixiii,  16. 
1891.   Stictopora  permai^nata.    Hall,  Tenth  Ann.  Rep.  State  Geologist  New 

York  for  the  year  1890,  p.  50;  Forty-fourth  Ann.  Rep.  New  York  State 

Mus.,p.  80. 
1899.   Stictopora  permai^inata.     Grabau,  Bull.  Buffalo  Soc.  Nat.  S(;i.,  VI,  p.  174, 

fig.  70. 
Hamilton:  Hamburg,  New  York. 

Stictopom  punctipora  Hall.     See  Stictotrypa  punctipora  (Hall). 

Stictopora  1  ramosa  Hall. 

1847.   Stictopora  ramosa.     Hall,  Pal.  New  York,  I,  p.  51,  pi.  xii,  6, 7, 7a,  and  wood- 
cut on  p.  51. 
Trenton  (Stones  River):  ?  Watertown,  New  York. 

Stictopora  raripora  Hall.     See  Nematopora  raripora  (Hall). 
Stictopora  recta  Hall.     See  Cystodictya  ?  recta  Hall. 
Stictopora  rectalinea  Hall.     See  Cystodictya  rectilinea  (Hall.) 
Stictopora  rectilatera  Hall.     See  Cystodictya  linearis  (Hall). 
Stictopora  recubans  Hall  and  Simpson.     See   TsBniopora   recubans 

(Hall  and  Simpson). 
Stictopora  rhomboidea  Hall.     See  Tseniodictya  ?  rhomboidea  (Hall). 
Stictopora  rigida  Hall.     See  Cystodictya  rigida  (Hall). 
Stictopora  scitula  Hall  and  Simpson.     See  Pachydictya  crassa  (Hall). 
Stictopora  ?  scutulata  Hall.     See  Stictoporina  scutulata  (Hall). 
Stictopora  semistriata  Hall.     See  Cystodictya  semistriata  (Hall). 
Stictopora  similis  Hall.     See  Stictotrypa  similis  (Hall). 
Stictopora  sinuosa  Hall.     See  Cystodictya  sinuosa  (Hall). 

Stictopora  1?  striata  Hall  and  Simpson. 

1887.  Stictopora  striata.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  246,  pi. 

ixiii,  22. 

1888.  Stictopora  striata.     Herrick,  Bull.  Sci.  Lab.  Denison  Univ.,  Ill,  pi.  xii, 

40,40a. 
1891.  Stictopora  striata.  Hall,  Tenth  Ann.  Rep.  State  Geologist  New  York  for 
the  year  1890,  p.  42;  Forty-fourth  Ann.  Rep.  New  York  State  Mas.,  p.  72. 
Hamilton:  Ontario  CJounty,  New  York.  A  fprm  from  the  Waverly  at 
Moots  Run,  Ohio,  has  been  identified  by  Herrick  as  this  species,  but  the 
identification  is  certainly  incorrect. 

Stictopora  ?  subcarinata  Hall.     See  TsBniopora  subcarinata  (Hall)^^ 
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Stictopora  subrigida  Hall.     See  Cystodictya  subrigida  (Hall). 
Stictopora  sulcata  Winchell.     See  Cystodictya  sulcata  (Winchcll). 
Stictopora  trilineata  Hall.     See  Cystodictya  trilineata  (Hall). 
Stictopora  ?  triserialis  Hall.     See  Acantboclenia  triseriale  (Hall). 
Stictopora  tumulosa  Hall.     See  Cystodictya  tumulosa  (Hall). 
Stictopora  Vanclevii  Hall.     See  Phaenopora  fimbria^  (James). 
Stictopora  vennicula  Hall.     See  Cystodictya  vermicula  (Hall). 
STICTOPOBELLA  Ulrich.    Genotype:  Stictoporella  interstincta  Ulrich 
=Ptilodictya  flexuosa  James. 
1882.   Stictoporella.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist,  V,  pp.  152, 169. 

1889.  Stictoporella.    Miller,  North  American  Geol.  Pal.,  p.  326. 

1890.  Stictoporella.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  394. 
1893.   Stictoporella.     Ulrich,  Geol.  Minnesota,  III,  p.  179. 

1896.  Stictoporella.     Ulrich,  ZittePs  Textb.  Pal.  (Engl.  ed. ),  p.  279. 

1897.  Stictoporella.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1894,  p.  535. 

Stictoporella  angularis  Ulrich. 

1886.   Stictoporella  angularis.    Ulrich,  Fourteenth  Ann.  Rep.  Geol.  Nat.  Hist. 

Sur.  Minnesota,  p.  71. 
1893.   Stictoporella  angularis.     Ulrich,  Geol.  Minnesota,  III,  p.  182,  pi.  xi,  1-3, 
6, 8^11. 
Trenton  (Stones  River) :  Minneapolis,  St  Paul,  Croodhue,  and  Fillmore 
counties,  Minnesota. 

Stictoporella  angularis-intermedia  Ulrich. 

1893.   Stictoporella  angularis  var.  intermedia.     Ulrich,  Geol.  Minnesota,  III,  p. 
183,  pi.  xi,  4, 5, 7. 
Trenton  (Stones  River) :  Minneapolis,  Fountain,  Lanesboro,  and  Preston, 
Minnesota;  Decorah,  Iowa. 

Stictoporella  basalis  Ulrich.     See  Intrapora  basalis  (Ulrich). 

Stictoporella  cribrosa  Ulrich. 

1886.   Stictoporella  ?  cribrosa.     Ulrich,  Fourteenth  Ann.  Rep.  Geol.  Nat  Hist 

Sur.  Minnesota,  p.  69. 
1893.   Stictoporella  cribrosa.    Ulrich,  Geol.  Minnesota,  III,  p.  184,  pi.  x,  21-25, 

pi.  xi,  22, 23. 
1897.   Stictoporella  cribrosa.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 
New  York  for  the  year  1894,  fig.  93  (p.  536) . 
Trenton  (Stones  River  and  Black  River):  Minneapolis  and  St.  Paul,  Min- 
nesota. 

Stictoporella  dnmosa  Ulrich. 

1893.   Stictoporella  dumosa.    Ulrich,  Greol.  Minnesota,  III,  p.  181. 
Trenton  (Black  River):  St  Paul, Minnesota. 

Stictoporella  ?  excellens  Ulrich.     See  Phsenopora  excellenn  (Billings). 

Stictoporella  exigua  Ulrich. 

1893.   Stictoporella  exigua.    Ulrich,  Geol.  Minnesota,  III,  pi.  xiii,  18-21. 
Trenton:  Montreal,  Canada. 

Stictoporella  flabellata  (Hall). 

1851.   Clathropora  flabellata.    Hall,  Foster  and  Whitney's  Rep.  Cieol.  Lake  Supe- 
rior Land  District,  Part  II,  p.  207,  pi.  xxiv,  2a,  b. 
Trenton:  Escanaba  River,  below  Indian  Creek,  Upper  Peninsula,  Biichtgau. 

Digitized  by  VJVJVJV  l\^ 


NICKLE8ANDBA88LER.]    CATALOGUE  OF  GENERA  AND  SPECIES.  417 

Stictoporella  flexnosa  (James). 

1878.   Ptilodictya  flexuosa.    James,  Paleontologist,  No.  1,  p.  4. 

1882.   Stictoporella  flexuosa.    Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  p.  169. 

1882.  Stictoporella  interstincta.     Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist.,  V,  p. 

169,  pi.  viii,  9, 9a. 

1889.  Stictoporella  interstincta.    Miller,  North  American  Geol.  Pal.,  figs.  520, 

621  (p.  326). 

1890.  Stictoporella  interstincta.    Ulrich,  Geol.  Surv.  Illinois,  VIII,  fig,  14a,  ft  (p. 

394). 
Cincinnati  (Utica):  Cincinnati,  Ohio,  and  vicinity. 

Stictoporella  frondifera  Ulrich. 

1886.  Stictoporella  frondifera.    Ulrich,  Fourteenth  Ann.  Rep.  Geol.  Nat.  Hist 

Surv.  Minnesota,  p.  72. 
1893.   Stictoporella  frondifera.     Ulrich,  Geol.  Minnesota,  III,  p.  183,  pi.  xi,  12-19. 
Trenton  (Stones  River) :  Minneapolis,  Minnesota. 

Stictoporella  interstincta  Ulrich.     See  Stictoporella  flexuosa  (James). 

Stictoporella  rigida  Ulrich. 

1890.  Stictoporella  rigida.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  XII,  p.  188, 

fig.  13. 
1893.   Stictoporella  rigida.    Ulrich,  Geol.  Minnesota,  III,  p.  180,  pi.  xi,  20, 21. 

Trenton  (Black  River) :  Fountain,  St.  Paul,  and  Cannon  Falls,  Minnesota. 

Stictoporella  ?  undulata  Ulrich!     See  Intrapora  undulata  (Ulrich). 
Stictoporidra  Simpson.     See  Teeniopora  Nicholson. 
Stictoporina  Simpson  (in  part).     See  Teeniopora  Nicholson. 
STICTOPORUTA  Hall  and  Simpson.     Genotype:  Trematopora  clavi- 
formis  Hall. 

1887.  Stictoporina.    Hall  and  Simpson,  Pal.  New  York,  VI,  p.  xx. 
1889.   Stictoporina.    Miller,  North  American  Geol.  Pal.,  p.  326. 

1897.  Stictoporina.  Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 
for  the  year  1894,  p.  543  (not  p.  532,  which  is  probably  in  error  for 
Stictoporidra). 

Stictoporina  claviformis  (Hall). 

1883.  Trematopora  claviformis.    Hall,  Trans.  Albany  Institute,  X,  p.  181  (abstract 

1881,  p.  181). 

1884.  Trematopora  claviformis.     Hall,  Rep.  State  Geologist  New  York  for  the 

year  1883,  p.  12. 
1887.   Stictopora  (Stictoporina)  claviformis.     Hall  and  Simpson,  Pal.  New  York, 

VI,  p.  269. 
1897.   Stictoporina  claviformis.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 

New  York  for  the  year  1894,  pi.  x,  1, 2. 
Hamilton:  Bellona,  New  York. 

Stictoporina  plumea  (Hall  and  Simpson). 

1887.  Ptilodictya  plumea.  Hall  and  Simpson,  Pal.  New  York,  VI,  p.  271,  pi. 
Ixi,  9-12. 

1891.  Ptilodictya  plumea.     Hall,  Tenth  Ann.  Rep.  State  Geologist  New  York  for 

the  year  1890,  p.  55;  Forty-fourth  Ann.  Rep.  New  York  State  Mus.,  p.  85. 
1897.   Ptilodictya  plumea.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 

York  for  the  year  1894,  pi.  xv,  4-6. 
1899.   Ptilodictya  plumea.     Grabau,  Bull.  Buffalo  Soc.  Nat.  Sci.,  VI,  p.  176,  fig.  73. 
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Stictoporina  plumea  (Hall  and  Simpson) — Continued. 

1887.   Ptilodictya  retiformis.      Hall  and  Simpson,  Pal.  New  York,  VI,  p.  272, 

pi.  Ixi,  13. 
1897.   Ptilodictya  retiformis.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 
New  York  for  the  year  1894,  pi.  xv,  7. 
Hamilton:  Hamburg,  New  York. 
0b8.     See  also  note  under  Stictoporina  scutulata  (Hall). 

Stictoporina  scntulata  (Hall). 

1883.  Stictopora  ?  scutulata.     Hall,  Trans.  Albany  Institute,  X,  p.  191  (abstract, 

1881,  p.  191). 

1884.  Stictopora  ?  scutulata.     Hall,  Rep.  State  Geologist  New  York  for  the  year 

1883,  p.  47. 
1887.    Ptilodictya  scutulata.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  272. 
Hamilton:  Canandaigua  Lake,  New  York. 
Obs.    Probably  a  synonym  for  Stictoporina  plumea  (Hall  and  Simpson). 

Stictoporina  sulxjarinata  Sinapson.    See  Tseniopora  subcarinata  (Hall). 

STICTOTEYPA  Ulrich.     Genotype:  Stictopora  similis  Hall. 
1890.   Stictotrypa.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  393. 
1896.   Stictotrypa.     Ulrich,  Zittel's  Textb.  Pal.  (Engl.  ed. ) ,  p.  279. 

Stictotrypa  orbipora  (Hall). 

1883.   Stictopora  orbipora.      Hall,  Trans.  Albany  Institute,  X,  p.  61  (abstract, 

1879,  p.  5). 
1882.   Stictopora  orbipora.     Hall,  Eleventh  Ann.  Rep.  Indiana  Geol.  Nat,  Hist, 
p.  248. 
Niagara:  Waldron,  Indiana 

Stictotrypa  punctipora  (Hall). 

1852.   Stictopora  punctipora.     Hall,  Pal.  New  York,  II,  p.  157,  pi.  xl  B,  2a-c. 

1889.  Stictopora  punctipora.    Miller,  North  American  Geol.  Pal.,  fig.  510  (p.  324 ). 

1890.  Stictotrypa  punctipora.     Ulrich,  Geol.  Surv.  IllinoiH,  VIII,  fig.  13a  (p.  394 ), 
Niagara:  Lockport,  New  York. 

Stictotrypa  similis  (Hall). 

1876.   Stictopora  similis.     Hall,  Twenty-eighth  Ann.  Rep.  New  York  State  Mus. 
(documentary  edition),  pi.  xi,  13-16;  ibid.   (Museum  edition,  1879),  p. 
122,  pi.  xi,  13-16. 
1882.   Stictopora  similis.     Hall,  Eleventh  Ann.  Rep.  Indiana  (Teol.  Nat.  Hu»t.,  p. 

247,  pi.  x,  13-16. 
1890.    Stictotrypa  similis.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  fig.  136,  c  (p.  394). 
1889.   Stictopora  ovatipora  (not  of  Hall).     Miller, North  American  Geol. Pal., 
fig.  518  (p.  324). 
Niagara:  Waldron,  Indiana. 
Clinton:  Belfast,  Ohio  (Foerste). 

STOMATOPORA  Bronn.     Genotype:  Alecto  dichotonia  Lamouroux. 

Alecto,  Lamouroux,  1821,  Blainville,  Johnston,  Milne- Edwanls,  Buak,and 
others.     ( Not  Alecto,  Leach,  1814,  a  genus  of  Echinodennata. ) 

Aulopora  (in  i>art).     Goldfuss,  Reuss,  Hall,  Nicholson. 
1825.   Stomatopora.     Bronn,  Pflanzenth. ,  p.  27. 
1854.   Stomatoi)ora.     D'Orbigny,  Pal.  Francais,  Terr.  Cret.,  V^  p.  833. 
1854.   Stomatopora.     Haime,  Bry.  Foss.  Form.  Juras. ,  p.  159.    [Extra  ed.,  p.  3. ] 
1880.   Stomatopora  (in  part).     Hincks,  British  Marine  Polyzoa,  p.  424. 
1882.   Stomatopora.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist,  V,  p.  149. 
1889.   Stomatopora.     Miller,  North  American  Geol.  Pal.,  p.  325. 
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8T0MAT0P0KA  Bronn— Continued. 

1890.   Stoinatopora.     Ulrich,  Geol.  Surv.  Illinois.  VIII,  p.  367. 
1893.  Stomatopora.    Ulrich,  Geol.  Minnesota,  III,  p.  115. 

1896.  Stx>matopora.    Ulrich,  Zitters  Textb.  Pal.,  (Eng.  ed, ),  p.  260. 

1897.  Stomatopora.    Simpeon,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1894,  p.  597. 

Stomatopora  ?  alternata  Hall  and  Whitfield.     See  Hederella  alternata 
(Hall  and  Whitfield). 

Stoinatopora  arachnoidea  (Hall). 

1847.   Aulopora  arachnoidea.     Hall,  Pal.  New  York,  I,  p.  76,  pi.  xxvi,  6a-c,  and 

woodcut  on  p.  76. 
1875.  Aulopora  arachnoidea.     Nicholson,  Pal.  Ohio,  II,  p.  216,  pi.  xxiii,  1, 16. 

Trenton  and  Cincinnati  (Utica,  Lorraine, and  Richmond):  Various  local- j 
ities  in  New  York,  Ohio,  Indiana,  and  Kentucky. 

Stomatopora  auioporoides  Miller.  See  Proboscina auloporoides  (Nichol- 
son). 

Stomatopora  canadensis  Whiteaves. 

1897.   Stomatopora  Canadensis.    Whiteaves,  Pal.  Foes.,  Ill,  p.  161,  pi.  xviii,  4, 4a. 
Trenton:  Little  Black  Island,  Lake  Winnipeg,  Canada. 

Stomatopora  confusa  Miller.     See  Proboscina  confusa  (Nicholson). 

Stomatopora  delicatola  (James). 

1878.   Hippothoa  delicatula.    James,  Paleontologist,  No.  1,  p.  6. 

1882.  Stomatopora  proutana.    Miller,  Jour.  Cincinnati  Soc.  Nat.  Hist,  V,  p.  39, 

pi.  i,  4-46. 
1890.  Stomatopora  proutana.    Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist,  XII,  fig. 

2c  (p.  175). 
1893.   Stomatopora  proutana.     Ulrich,  Geol.  Minnesota,  III,  p.  117,  pi.  i,  8-12. 
1886.   Rhopalonaria  pertenuis.     Ulrich,  Fourteenth  Ann.  Rep.  Geol.  Nat.  Hist. 

Sur.  Minnesota,  p.  59. 
Trenton  (Stones  River,  Black  River, and  Trenton)  and  Cincinnati  (Utica, 

Lorraine,  and  Richmond ) :  Various  localities  in  Ohio,  Indiana,  Kentucky, 

Tennessee,  Illinois,  Iowa,  and  Minnesota. 

Stomatopora  delicatnla-tenoissima  Ulrich. 

1890.  Stomatopora  tenuissima.     Ulrich,  Jour.  Cincinnati  So(\  Nat.  Hist.,  XII, 

p.  175,  fig.  2. 
1893.  Stomatopora  tenuissima.     Ulrich,  Geol.  Minnesota,  III,  p.  116,  pi.  i,  6, 7. 
1896.   Stomatopora  tenuissima.     Ulrich,  ZittePs  Textb.  Pal.  (Eng.  ed. ),  fig.  412A 
(p.  261). 
Cincinnati  (Utica):  Cincinnati,  Ohio, and  vicinity. 

Stomatopora  f rondosa  Miller.     See  Proboscina  frondosa  (Nicholson). 
Stomatopora  (Proboscina)  frondosa  Ulrich.     See  Proboscina  frondosa 
(Nicholson). 

Stomatopora  inflata  (Hall). 

1847.  Alecto  inflata.     Hall,  Pal.  New  York,  1,  p.  77,  pi.  xxvi,  7o,  6. 

1875.  Hippothoa  inflata.     Nicholson,  Pal.  Ohio,  II,  p.  268,  pi.  xxv,  l-U. 

1881.  Stomatopora  inflata.     Vine,  Quar.  Jour.  CJeol.  Soc.  London,  XXXVII, 

p.  615. 
1890.  Stomatopora  inflata.     Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist.,  XII,  p.  176, 
fig.  30. 
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Stomatopora  inflata  (Hall) — Continued. 

1893.  Stomatopora  inflata.    Ulrich,  Geol.  Minneeota,  III,  p.  117,  pi.  i,  13-21. 

1896.  Stomatopora  inflata.     Ulrich,  Zittel's  Textb.  Pal.  (Eng.ed.),   fig.  412B 

(p.  261). 

1897.  Stomatopora  inflata.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 

York  for  the  year  1894,  figs.  202-204  (p.  697). 
Trenton  and  Cincinnati:  At  various  localities  in  the  Black  River  of  Min- 
nesota; in  the  Trenton  of  New  York,  Kentucky,  Minnesota,  and  Can- 
ada; in  the  Lorraine  of  Ohio,  and  in  the  Richmond  of  Ohio,  Indiana, 
Kentucky,  and  Illinois. 

Stomatopora  ??  monilifonnis  Whiteaves. 

1891.  Stomatopora  moniliformis.    Whiteaves,  Contr.  Canadian  Pal.,  I,  p.  212, 
pi.  xxviii,  10. 
Devonian  (Hamilton  ?) :  Hay  River,  Canada. 

Stomatopora  parva  Ringueberg. 

1886.  Stomatopora  parva    Ringueberg,  Bull.  Buffalo  Soc.  Nat.  Hist,  V,  p.  20, 
pi.  ii,  16. 
Niagara:  Lockport,  New  York. 

Stomatopora  proutana  Miller.     See  Stomatopora  delicatula  (James). 

Stomatopora  recta  Ringueberg. 

1886.  Stomatopora  recta.    Ringuebeig,  Bull.  Buffalo  Soc.  Nat  Sd.,  V,  p.  20,  pi.  ii, 

15, 15a. 
Niagara:  Lockport,  New  York. 

Stomatopora  tenuissima  Ulrich.     See  Stomatopora  delicatula-tenuis- 
sima  Ulrich. 

Stomatopora  turgida  Ulrich. 

1890.  Stomatopora  turgida    Ulrich,  Jour.  Cincinnati  Soc  Nat  Hist,  XII,  p.  176, 
fig.  3. 

1893.  Stomatoi)ora  turgida.     Ulrich,  Greol.  Minnesota,  III,  p.  118,  pi.  i,  22, 23. 
Cincinnati  (Richmond):  Wilmington,  Illinois. 

STREBLOTEYPA  Ulrich.     Genotype :  Streblotrypa  nicklesi  Ulrich. 
1890.  Streblotrypa.    Ulrich,  Geol.  fiurv.  Illinois,  VIII,  pp.  403, 665. 

1889.  Streblotrypa,     (Ulrich,  in  press) ,  Miller,  North  American  GJeol.  Pal. ,  p.  325, 
1897.  Streblotrypa.     Simpson,  Fourteenth  Ann.  Rep.  State  Greologist  New  York 

for  the  year  1894,  p.  55L 
1899.  Streblotrypa.     Grabau,  Bull.  Buffalo  Soc.  Nat  Sd,,  VI,  p.  167. 

1887.  Acanthoclema  (in  part) .     Hall  and  Simpson,  Pal.  New  York,  VI,  p,  zv. 

Streblotrypa  ampleza  Ulrich. 

1888.  StreblotryjMi  amplexa.    Ulrich,  Bull.  Denison  Univ.,  IV,  p.  86,  pi.  xiv,  13. 
Waverly:  Scioto ville,  Ohio. 

Streblotrypa  (?  Lioclema)  denticulata  Ulrich. 

1888.  Streblotrypa  (?  Lioclema)  denticulata     Ulrich,  Bull.  Denison  Univ.,  IV, 
p.  88,  pi.  xiv,  18,  19. 
Waverly:  Richfield  and  Lodi,  Ohio. 

Streblotrypa  distincta  Ulrich. 

1890.  Streblotrypa  distincta.    Ulrich,  Geol.  Surv.  lUinoiB,  VIII,  p.  669,  pi.  Ixxi, 

10-106. 

1894.  Streblotrypa  distincta.    Keyes,  Missouri  Geol.  Sur.,  V,  p.  36. 
Chester:  Chester,  Illinois. 
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Streblotrypa  hamiltonensis  (Nicholson). 

1874.   Ceriopora  ?  Hamiltonensis.     Nicholson,  Geol.  Mag.,  new  ser.,  I,  p.  161,  pi. 

ix,  17. 
1874.   Ceriopora  ?  Hamiltonensis.    Nicholson,  Pal.  Ontario,  p.  97,  fig.  33. 

1883.  Oallopora  HamiltonenaiB.     Hall,  Trans.  Albany  Institute,  X,  p.  182  (ab- 

stract, 1881,  p.  182) . 

1887.  Acanthoclema  Hamiltonense.     Hall  and  Simpson,  Pal.  New  York,  VI,  p. 

191,  pl.lv,  18-26. 
1889.   Streblotrypa  hamiltonensis.     Miller,  North  American  Geol.  Pal.,  p.  326. 

1889.  Rhombopora  Hamiltonensis.     Nicholson  and  Lyddeker,  Manual  Paleon- 

tology, I,  fig.  456  B  (p.  610) ,  fig.  478  (p.  632) . 

1890.  Streblotrypa  hamiltonensis.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  648. 

1897.  Streblotrypa  Hamiltonense.    Simpson,  Fourteenth  Ann.  Kep.  State  Geolo- 

gist New  York  for  the  year  1894,  p.  xix,  14, 15. 

1898.  Streblotrypa  Hamiltonensis.    Whiteaves,  Contr.  Canadian  Pal.,  I,  Part  V, 

p.  378. 

1899.  Streblotrypa  hamiltonense.    Grabau,  Bull.  Buffalo  Soc.  Nat.  Sci. , VI,  p.  167, 

fig.  59. 

1884.  Callopora  bipunctata.    Hall,  Bep.  State  Geologist  New  York  for  the  year 

1883,  p.  15. 
Hamilton:  Arkona  and  Widder,  Ontario;  Hamburg  and  New  Berlin,  New 
York. 

Streblotrypa  hertseri  Ulrich. 

1888.  Streblotrypa  hertzeri.     Ulrich,  Bull.  Denison  Univ.,  IV,  p.  86,  pi.  xiv,  8. 
Waverly:  Richfield  and  Lodi,  Ohio. 

Keokuk:  Keokuk,  Iowa. 

Streblotrypa  major  Ulrich. 

1888.   Streblotrypa  major.    Ulrich,  Bull.  Denison  Univ. ,  IV,  p.  84,  pi.  xiv,  10. 
1890.   Streblotrypa  major.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  666,  pi.  Ixxi, 

8-8d,  pi.  Ixxii,  1,  la. 
1894.   Streblotrypa  major.     Keyes,  Missouri  Geol.  Surv.,  V,  p.  35. 
Waverly:  Richfield,  Ohio. 
Keokuk:  Kings  Mountain,  Kentucky;  Keokuk,  Iowa;  Nauvoo,  Illinois. 

Streblotrypa  multiporata  Ulrich. 

1888.   Streblotrypa  multiporata.     Ulrich,  Bull.  Denison  Univ.,  IV,  p.  87,  pi. 
xiv,  11. 
Waverly:  Moots  Run,  Ohio. 

Streblotrypa  nioklesi  Ulrich. 

.1884.   Streblotrypa  nicklesi.     Ulrich  (Mss.). 

1884.  Streblotrypa  Nicklesi.     Vine,  Proc.  Yorkshire  Geol.  Polyt.  Soc.,  VIII,  p. 

107,pl.xxi,4,5. 

1885.  Streblotrypa  Nicklesi.     Vine,  Proc.  Yorkshire  Geol.  Polyt.  Soc.,  IX,  p.  96. 
1890.   Streblotrypa  nicklesi.     Ulrich,  Geol.   Surv.   Illinois,  VIII,   p.   667,   pi. 

Ixxi,  9-9c. 
1894.   Streblotrypa  nicklesi.     Keyes,  Missouri  Geol.  Surv.,  V,  p.  36. 

Chester:  Kaskaakia,  Chester,  Red  Bud,  Anna,  and  other  localities,  Illinois; 

Sloans  Valley,  Kentucky. 
Carboniferous:  England  (Vine). 
Obe.    See  also  Streblotrypa  prisca  (Grabb  and  Horn) . 

Streblotrypa  obliqua  Ulrich. 

1888.  Streblotrypa  obliqua.    Ulrich,  Bull.  Demson  Univ.,  IV,  p.  85,  pi.  xiv,  9. 
Waverly:  Lodi,Ohia  ^  ^ 
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Streblotrypa  prisoa  (Gabb  and  Horn). 

1862.   Oavea  prisca.     Gabb  and  Horn,  Jour.  Acad.  Nat.  Scl.  Philadelphia,  ser.  2, 
V,  p.  175,  pi.  xxi,  67. 
Carboniferous:  Fort  Belknap,  Texas. 

Obs.    This  species  resembles  Streblotrypa  nickiesi  Ulrich,  but  has  murb 
larger  cells. 

Streblotrypa  radialis  Ulrich. 

1890.   Streblotrypa  radialis.     Ulrich,    Geol.    Surv.    Illinois,   VIII,    p.   667,  pi. 

Ixxii,  2-2c. 
1894.   Streblotrypa  radialis.     Keyes,  Missouri  Geol.  Surv.,  V,  p.  35. 
Keokuk:  Near  Nauvoo,  Illinois;  Bentonsport,  Iowa, 

Streblotrypa  regularis  Ulrich. 

1888.   streblotrypa  regularis.     Ulrich,  Bull.  Denison  Univ.,  IV,  p.  88,  pi.  xiv,  14. 
Waverly:  Burbank  and  Cuyahoga  County,  Ohio. 

Streblotrypa  scntulata  (Hall). 

1883.  Trematopora  scutulata.     Hall,  Trans.  Albany  Institute,  X,  p.  180  (ab- 

stract, 1881,  p.  180). 

1884.  Trematopora  scutulata.     Hall,  Rep.  State  Geologist  New  York  for  the  yea 

1883,  p.  7. 

1887.  Acanthoclema  scutulatum.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  190. 

pi.  Iv,  15, 16,  ?  17;  pi.  Ivi,  19,  ?  20. 
1890.   Streblotrypa  scutulata.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  648. 
1899.   Acanthoclema  scutulatum.     Grabau,  Bull.  Buffalo  Soc  Nat  Sd.,  VI,  p. 

166,  fig.  58. 
Hamilton:  YorK  and  Hamburg,  New  York. 

Streblotrypa  striata  Ulrich. 

1888.  Streblotrypa  striata.      Ulrich,  Bull.  Denison  Univ.,  IV,  p.  87,  pi.  xiv, 

12, 12a. 
Waverly:  Richfield  and  Cuyahoga  County,  Ohio. 

Streblotrypa  subspinosa  Ulrich. 

1890.   Streblotrypa  subspinosa.     Ulrich,  (reol.  Surv.  Illinois,  VIII,  p.  668,  pJ. 
Ixxi,  7,  7a. 
Chester:  Chester,  Illinois;  Sloans  Valley,  Kentucky. 

Stromatopora  lichenoides  James.     See  Arthropora  shafferi  (Meek). 

STEOMATOTEYPA  Ulrich.     Genotype:  Stromatotrypa  ovata  Ulrich. 
1893.   Stromatotrypa.     Ulrich,  Geol.  Minnesota,  III,  p.  301. 

Stromatotrypa  ovata  Ulrich. 

1893.  Stromatotrypa  ovata.     Ulrich,  Geol.  Minnesota,  III,  p.  302,  pi.  xxiv,24^l. 
Trenton  (Stones  River  and  Black  River):  Minneapolis  and  St.  Paul,  Min- 
nesota; Beloit,  Wisconsin. 

STEOTOPOEA  Ulrich.     Genotype:  Strotopora  foveolata  Ulrich. 

1890.   Strotopora.     Ulrich,  Creol.  Surv.  Illinois,  VIII,  pp.  383,  486. 

1889.  Strotopora.     (Ulrich,  in  press).  Miller,  North  American  Geol.  Pal., p. 321 

1896.  Strotopora.     Ulrich,  ZittePs  Textb.  Pal.  (Engl.  6d.),  p.  270. 

1897.  Strotopora.     Simpson,  Fourteenth  Ann,  Rep.  State  Geologist  New  York 

for  the  year  1894,  p.  560. 

Strotopora  dermata  Ulrich. 

1890.  Strotopora  dermata.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  488,  pi.  Ixxvii, 

8,8a. 

1894.  Strotopora  dermata.     Keyes,  MiHsouri  Cfeol.  Sur\'.,  V,  p.  17. 
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Btrotopora  dermata  Ulrich — Continued. 

1897.   Strotopora  dermata.      Simpeon,  Fourteenth  Ann.  Rep,  State  Geologist 
New  York  for  the  year  1894,  fig.  127  (p.  560). 
Keokuk:  Keokuk,  Iowa;  Warsaw,  Illinois. 

Btrotopora  foveolata  Ulrich. 

1890.   Strotopora  foveolata.     Ulrich,  Creol.  Surv.  Illinois,  VIII,  j).  487,  i>l.  Ixxvii, 

9,  9a. 
1894.   Strotopora  foveolata.     Keyes,  Missouri  Geol.  Sur\'.,  V,  p.  17. 

1896.  Strotopora  foveolata,     Ulrich,  Zittel's  Textb.   Pal.   (Engl,  ed.),  fig.  445 

(p.  270). 

1897.  Strotopora  foveolata.     Simj)t?on,  Fourteenth  Ann,  Rep.  State  Geologist 

New  York  for  the  year  1894,  fig.  126  (p.  560). 
Keokuk:  Bentonsport,  Iowa;  Warsaw,  Illinois. 

Btrotopora  pemunuta  Ulrich. 

1890.   Strotopora  perminuta.     Ulrich,  Geol,  Surv.  Illinois,  VIII,  p.  487,  pi,  xlvii, 
4-46. 
Hamilton:  Falls  of  the  Ohio. 

Subretepora  D'Orbigny.     Not  recognized   (see  Geol.  Surv.  Illinois, 
VIII,  p.  687). 
1850.   Subretep<jra,     D'Orbigny,  Pnxlr.de  Pal.,  I,p.22. 

Subretepora  angulata  Miller.     See  Phylloporina  angulata  (HaU). 
Subretepora  anpera  Miller.     See  Phylloporina  aspera  (Hall). 
Subretepora    asperato-striata    Miller.      See    Phylloporina    aaperato- 

striata  (Hall). 
Subretepora  clathrata   Miller.     See   Phylloporina   clathrata    (Miller 

and  Dyer). 
Subretepora  corticosa  Miller.     See  Phylloporina  corticosa  (Ulrich). 
Subretepora  dawsoni  Miller.     See  Phylloporina  dawsoni  Ulrich. 
Subretepora  dichotoma  Miller.     See  Thamniscus  dichotomus  (Hall). 
Subretepora  fenestrata  Miller.     See  Phylloporina  fenestrata  (Hall). 
Subretepora  gracilis  Miller,     See  Phylloporina  giucilis  (Hall). 
Subretepora  incepta  Miller.     See  Phylloporina  incepta  (Hall). 
Subretepora  reticulata  Miller.     See  Phylloporina  reticulata  (Hall). 
Subretepora    trentonensis    Miller.      See     Phylloporina    trentonensis 

(Nicholson). 
Subretepora  variolata  Miller.     See  Phylloporina  variolata  (Ulrich). 
Sulcopora  D'Orbigny.    Not  recognized  (see  Geol.  Surv.  Illinois,  VIII, 

p.  687). 

1850.    Sulcopora.     D'Orbigny,  Protir.de  Pal.,  I,  p.  22. 
Sulcopora  fenestrata  D'Orbigny.     See  Rhinidictya  fenestrata  (Hall). 

SYHOCLADIA  King,     Genotype:  Retepora  virgulacea  Phillips. 

1849.  Synocladia.     Kmg,  Ann,  Mag.  Nat.  Hist ,  eer.  2,11,  p.  388. 

1850.  Synocladia.     King,  Mon.  Permian  Fow.,  p.  38. 
1854.   Synocladia.     McCk)y,Brit.  Pal.  Fo88.,p.  114. 

1875.   Synocladia.     Etheridge,  Jun. ,  Proc.  Geol.  Ahhix'.  ,  I V,  p.  1 16. 

1885.   Synocladia.     Hall,  Rep.  State  GeologiHt  New  York  for  the  year  1884,  p.  37, 

1885.  Synocladia.     Waagen  and  Pichl,  Pal.  Indica,  Ser.,  XIII,  pj).  774, 801. 

1886.  Synochvlia.     Ulrich,  Contr.  American  Pal.,  I,  p.  6.  \r> 
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8YH0CLADIA  King— Continued. 

1889.  Synocladia.     Miller,  North  American  Geol.  Pal.,  p.  326. 

1890.  Synocladia.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  398. 

1895.  Synocladia.     Simpson,  Thirteenth  Ann.  Rep.  State  Geologint  New  Yort 

for  the  year  1893,  pp.  720,  726;  Forty-seventh  Ann.  Rep.  New  York  State 
Mu8.,pp.914,920. 

1896.  Synocladia.     Ulrich,  ZittePs  Textb.  Pal.  (Eng.  ed. ),  p.  283. 

1897.  Synocladia.     Simpson,  Fourteenth  Ann.  Rep.  State  Geolc^ist  New   York 

for  the  year  1894,  pp.  513, 521. 

Synocladia  biserialis  Swallow.     See  Septopora  biserialis  (Swallow). 
Synocladia  biserialis  var.  gracilis  Meek.     See  Septopora  biserialis- 

gracilis  Meek. 
Synocladia  rectistyla  Whitfield.  See  Septopora  rectistyla  (Whitfield). 
Synocladia  virgulacea  Swallow  (not  Phillips,  nor  King).     See  Septo- 
pora biserialis  (Swallow). 

Obs.   See  also  Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 
for  the  year  1894,  pp.  513, 514. 

Tabulipora  Young.     See  Stenopora  Lonsdale. 

TiEMODICTYA  Ulrich.     Genotype:  TsBniodictya  ramulosa  Ulrich. 
1890.   Tseniodictya.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  393. 

1889.  Tseniodictya.     (Ulrich,  in  press),  Miller,  North  American  Geol.  Pal. ,  p.  327. 
1897.   Tseniodictya.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1894,  p.  533. 

Tffiniodictya  cingulata  Ulrich. 

1890.  Tseniodictya  cingulata.    Ulrich,  Creol.  Surv.  Illinois,  VIII,  p.  530,  pi.  Ixvii, 

3-36,  fig.  26  (p.  304). 
Keokuk:  Warsaw,  Illinois. 

Tffiniodiotya  froadosa  Ulrich. 

1890.   Twniodictya  frondoaa.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  259,  pi.  Ixxii, 

5,  pi.  Ixix,  5-^c. 
1894.   Tfieniodictya  frondosa.     Keyes,  Missouri  Geol.  Surv.,  V,  p.  22. 
Keokuk:  Keokuk,  Iowa;  Nauvoo,  Illinois. 

Tffiniodiotya  interpolata  Ulrich. 

1888.   Tseniodictya  interpolata.     Ulrich,  Bull.  Denison  Univ.,  IV,  p.  80,  pL  xiii, 
9,9a. 
Waverly:  Richfield  and  Cuyahoga  County,  Ohio. 

Tffiniodictya  ramulosa  Ulrich. 

1890.   Tseniodictya  ramulosa.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  528,  pi.  lx\Ti, 

1-H. 
1894.   Tseniodictya  ramulosa.     Keyes,  Missouri  Geol.  Surv.,  V,  p.  22. 
1897.   Tseniodictya  ramulosa.     Simpson,  Fourteenth  Ann.  Rep.  State  (ieolojfii?t 
New  York  for  the  year  1894,  figs.  89, 90  (p.  533). 
Keokuk:  Keokuk,  Iowa;  Nauvoo  and  Warsaw,  Illinois. 

Tffiniodictya  ramulosa-bnrlingtonensis  Ulrich. 

1890.   Tffiniodictya  ramulosa  var.  burlingtonensis.     Ulrich,  Geol.  Surv.  IlUnois, 
VIII,  p.  529,  pi.  Ixvii,  2-26. 
Burlington:  Burlington,  Iowa. 
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Tffiniodictya  t  rhomboidea  (Hall). 

1883.   Stictopora  rhomboidea.     Hall,  Trans.  Albany  Institute,  X,  p.  157    (ab- 
stract, 1881,  p.  15). 

1886.  Stictopora  rhomboidea.     Hall,  Fifth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1885,  pi.  xxix,  27, 28. 

1887.  Stictopora  rhomboidea.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  96, 

pi.  xxix,  27, 28. 
Upper  Helderberg:  West  of  Le  Roy,  New  York, 

TsDniodictya  Bnbrecta  Ulrich. 

1890.   Taeniodictya  subrecta.    Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  530,  pi.  Ixvii, 
4rAd. 
St.  Louis:  Elizabethtown, Kentucky. 

T.SHIOPORA  Nicholson.     Genotype:  TsBniopora  exigua  Nicholson. 
1874.   Taeniopora.     Nicholson,  Canadian  Jour.,  new  ser.,  XIV,  p.  133. 
1874.   Tteniopora.     Nicholson,  Geol.  Mag. ,  new  ser. ,  I,  p.  121. 
1874.   Tseniopora.     Nicholson,  Pal.  Province  Ontario,  p.  107. 

1883.  Tseniopora.     Hall,  Trans.  Albany  Institute,  X,  p.  192  (abstract,   1881, 

p.  192). 

1884.  Tseniopora.     Hall,  Rep.  State  Geologist  New  York  for  the  year  1883,  p.  49. 
1887.   Tseniopora.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  xxi. 

1889.  Tseniopora.     Miller,  North  American  Geol.  Pal.,  p.  327. 

1890.  Tseniopora.     Ulrich,  Geol.  Surv.  Illinois,  VIII,  p.  386. 

1896.  Tseniopora.     Ulrich,  attel's  Textb.  Pal.  (Eng.  ed. ),  p.  280. 

1897.  Tseniopora.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York  for 

the  year  1894,  p.  533. 
1899.   Tseniopora.     Grabau,  Bull.  Buffalo  Soc.  Nat.  Sci. ,  VI,  p.  174. 
1883.   Pteropora.     Hall,  Trans.  Albany  Institute,   X,  p.   192    (abstract,    1881, 

p.  192). 
1897.   Stictoporidra.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1894,  p.  527. 
1897.   Stictoporina  (in  error  for  Stictoporidra) .     Simpson,  Fourteenth  Ann.  Rep. 

State  Geologist  New  York  for  the  year  1894,  p.  532  (not  p.  543). 

TfiBixiopora  exigua  Nicholson. 

1874.   Tseniopora  exigua.     Nicholson, Geol.  Mag., new  ser.,!, p.  122, pi.  vi,  13. 
1874.   Tseniopora  exigua.     Nicholson,  Pal.  Province  Ontario,  p.  108,  fig.  47. 

1883.  Tseniopora  exigua.     Hall,  Trans.  Albany  Institute,  X,  p.  192  (abstract, 

1881,  p.  192). 

1884.  Tseniopora  exigua.     Hall,  Rep.  State  Geologist  New  York  for  the  year  1883, 

p.  49. 
1887.   Tseniopora  exigua.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  263,  pi.  Ixii, 

15-26. 
1897.   Tseniopora  exigua.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 

York  for  the  year  1894,  pi.  xi,  1^16,  pi.  xii,  1-5. 
1899.   Taeniopora  exigua.     Grabau,  Bull.  Buffalo  Soc.  Nat.  Sci.,  VI,  p.  174,  fig.  71. 
1883.   Pteropora  duogeneris.     Hall,  Trans.  Albany  Institute,  X,  p.  192  (abstract, 

1881,  p.  192). 
Hamilton:  Arkona,  Ontario;  Bellona,  West  Hamburg,  and  other  localities 

in  New  York. 

Tseniopora  ocoidentalis  Ulrich. 

1890.   Tseniopora  occidentalis.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  505,  pi.  xlii, 
3-3c. 
Hamilton:  Buffalo,  Iowa. 
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TflBniopora  penniformis  Nicholson. 

1874.   Taeniopora  penniformlB.     Nicholson,  Geol.  Mag. ,  new  eer. ,  I,  p.  123,  pi.  vi,  12. 
1874.   Tfieniopora  penniformis.     Nicholson,  Pal.  Province  Ontario,  p.  109,  fig.  46. 

1890.  Tseniopora  penniformis.     Ulrich,  Geol.  Siir.  Illinois,   VIII,   p.   505,   pi. 

xlii,  Sd. 
Hamilton:  Arkona,  Ontario;  Eighteenmile  Creek,  New  York. 

TflBniopora  recubans  (Hall  and  Simpson). 

1887.   Stictopora  recubans.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  2«0,  pi. 
lxiii,20,21. 

1891.  Stictopora  recubans.     Hall,  Tenth  Ann.  Rep.  State  Geologist  New  York  for 

the  year  1890,  p.  61;  Forty-fourth  Ann.  Rep.  New  York  State  Mus.,  p.  81. 
Hamilton:  Seneca  Lake,  New  York. 
Obs.  This  may  be  identical  with  Taeniopora  subcarinata  (Hall). 

TflBniopora  subcarinata  (Hall). 

1883.  Stictopora  ?  subcarinata.     Hall,  Trans.  Albany  Institute,  X,  p.  191  (abstract , 

1881,  p.  191). 
1887.   Stictopora  subcarinata.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  261,  pi. 

Ixiii,  1-6. 
1891.   Stictopora  subcarinata.     Hall,  Tenth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1890,  p.  52;  Forty-fourth  Ann.  Rep.  New  York  State  Mus., 

p.  82 
1897.   Stictoporina  subcarinata.     Simpson,  Fourteenth  Ann.  Rep.  State  Cieologist 

New  York  for  the  year  1894,  pi.  x,  8,  pi.  xii,  6. 

1884.  Stictopora?  dichotoma.     Hall,  Rep.  State  Geolc^ist  New  York  for  the  year 

1883,  p.  48. 
Hamilton:  Bellona,  Alden  Station,  and  York,  New  York. 
Obfl.  See  note  under  Tieniopora  recubans  (Hall). 

Tectulipora  Hall.     See  Loculipora  Hall. 

Tectulipora  biperforata  Simpson.     See  Loculipora  loculata  (Hall). 

Tectulipora  loculata  Simpson.     See  Loculipoi-a  loculata  (H[all). 

Tectuliporella  Simpson.     See  Isotrypa  Hall. 

Tectuliporella  consimilis  Simpson.     See  Isotrypa  consimilis  Hall. 

THALL08TIGMA  Hall.  Genotype:  Tballostigma  intercellata  Hall. 
1883.  Thallostigma.  Hall,  Trans.  Albany  Institute,  X,  p.  154  (abstract,  1881, 
p.  12). 
Obs. — ^This  name  seems  to  have  been  regarded  by  its  author  in  his  later 
work  as  a  synonym  of  Fistulipora.  The  original  definition  is  of  little 
value,  but  a  study  of  the  genotype  is  likely  to  show  that  the  name  may 
be  held  for  a  group  of  species  now  included  under  lioclema,  of  which 
Lioclema  minutum  ( Rominger )  is  a  typical  example.  Having  no  authen- 
tic specimens  of  the  genotype,  we  have  not  made  these  changes,  but  have 
left  this  species  and  the  closely  allied,  if  not  identical,  Hamilton  group 
forms  under  Lioclema. 

Thallostigma  confertipora  Hall.     See  Lioclema  confertiponmi  (Hall). 
Thallostigma  decipiens  Hall.     See  Lioclema  decipiens  (Hall). 
Thallostigma  densa  Hall.     See  Lioclema  densum  (Hall). 
Thallostigma  digitata  Hall.     See  Lioclema  digitatum  (Hall). 
Thallostigma  inclusa  Hall.     See  Favicella  inelusa  (Hall). 
Thallostigma  inclusapora  Hall.     See  Favicella  inclusa  (Hall). 
Thallostigma  intercellata  Hall.     See  Lioclema  intereellatum  (Hall). 
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Thfdlostigma  lamellata  Hall.     See  Fistulipora  ?  lamellata  (Hall). 
Thallostigma  longimacula  Hall.     See  Fistulipora  ?  longimacula  (Hall). 
Thallostigma  micropora  Hall.     See  Lioelema  microporum  (Hall). 
Thallostigma  multaculeata  Hall.     See  Lioelema  multaculeatum  (Hall). 
Thallostigma  plana  Hall.     See  Pinacotrypa  plana  (Hall). 
Thallostigma  scrobiculata  Hall.     See  Fistulipora  ?  scrobiculata  (Hall). 
Thallostigma  segregata  Hall.     See  Lioelema  segregatum  (Hall). 
Thallostigma  sernilata  Hall.     See  Pinacotrypa  serrulata  (Hall). 
Thallostigma  sparsipora  Hall.     See  Prismopora  sparsipora  (Hall). 
Thallostignaa  spheroidea  Hall.     See  Lioelema  ?  spheroideum  (Hall). 
Thallostigma  striata  Hall.     See  Lioelema  minutum  (Rominger). 
Thallostigma  subtilis  Hall.     See  Lioelema  subtile  (Hall). 
Thallostigma  triangularis  Hall.     See  Fistulipora  ?  triangularis  (Hall). 
Thallostigma  umbilicata  Hall.     See  Fistulipora  ?  umbilicata  (Hall). 
Thallostigma  variapora  Hall.     See  Pinacotrypa  variapora  (Hall). 

Thamnicella  ascuta  Simpson. 

1897.  Tbanmioella  ascuta  Hall.     Simpson,  Fourteenth  Ann.  lUi\).  Stato  Geologiflt 
New  York  for  the  year  1894,  pi.  ix,  6-8. 
Obe.  Simpson  asoril^a  this  species  to  Ilall,  but  we  are  unable  to  find  it  in 
any  of  the  latter' s  works. 

Thamnicella  Cisseis  Simpson.     See  Drymotrypa  cisseis  (Hall). 
Thamnicella  Nysa  Simpson.     See  Thamniscus  nysa  Hall. 

THAMHISCTJS  King.     Genotype:  Ceratophytes  dubius  Schlotheim. 

1849.  Thamniscus.     King,  Ann.  Mag.  Nat.  Hist ,  ser.  2,  II,  p.  389. 

1850.  Thamniscus.     King,  Perm.  Foss.  England,  p.  44. 
1860.   Thamniscus.     Eichwald,  Lethaea  RossicA,  I,  p.  386. 

1875.  Thamniscus.  Etheridge,  Jun.,  Proc.  Geol.  Assoc. ,  IV,  p.  120. 

1882.  Thamniscus.  Shrubsole,  Quar.  Jour.  Geol.  Soc.  London,  XXXVIII,  p.  343. 

1885.  Thamniscus.  Vine,  Proc.  Yorkshire  Geol,  Polyt.  Soc.,  IX,  j).  89. 

1885.  Thamniscus.  Waagen  and  Pichl,  Pal.  Indica,  Ser.  XIII,  p.  807. 

1886.  Thamniscus.  Ulrich,  Contr.  American  Pal.,  I,  p.  5. 

1887.  Thamniscus.  Hall  and  Simpson,  Pal.  New  York,  VI,  p.  xxiL 

1889.  Thamniscus.     Miller,  North  American  Geol.  Pal.,  p.  327. 

1890.  Thamniscus.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  pp.  397, 606. 

1896.  Thamniscus.     Ulrich,  Zittel's  Textb.  Pal.  (Eng.  ed.),  p.  283. 

1897.  Thamniscus.     Simpson,  Fourteenth  Aim.  Rep.  State  CT(H)logi8t  New  York 

for  the  year  1894,  p.  524. 

Thamniseus  ?  Cisseis  Hall.     See  Drymotrypa  cisseis  (Hall). 

Thamniscus  diohotomus  (Hall). 

1852.   Hornera  ?  dichotoma.     Hall,  Pal.  New  York,  II,  p.  163,  pi.  xK\  Sa-ii. 

1889.  Subretepora  dichotoma.     Miller,  North  American  Geol.  Pal.,  p.  326. 

1890.  Thamniscus  dichotoma.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  007. 
Niagara:  Lockport  and  Rochester,  New  York. 

Thamniscns  divaricans  Ulrich. 

1890.   Thamniscus  divaricans.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  608,  pi.  Ixii, 
6-6r. 
Keokuk:  Kinj^  Moimtain,  Kentucky. 
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Thamniscus  fnitioellus  Hall. 

1879.   Thamniscus  frutioella.     Hall,  Thirty-second  Ann.  Rep.  New  York  State 

Museum,  p.  176  (reprint,  1880,  p.  37). 
1883.   Thanmiscus  frutioella.     Hall,  Rep.  State  Geologist  New  York  for  the  year 

1882,  pi.  xxii,  33. 
1887.   Thamniscus  fruticella.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  42,  pi. 
xxii,  33. 
Lower  Helderbei^:  Clarksville,  New  York. 

Tliainnisous  forcillatna  Ulricb. 

1890.   Thamniscus  furcillatus.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  609,  pi.  Ixii, 

9-96. 
1894.   Thamniscus  furoillatuj^.     Keyes,  Missouri  Geol.  Sur.,  V,  p.  31,  pi.  xxxiii,  6. 
Chester:  Chester,  Kaskaskia,  Red  Bud,  and  other  localities  in  Illinois; 
Sloans  Valley  and  Litchfield,  Kentucky. 

Tliaiimisons  multiramiis  Hall. 

1883.   Thamniscus    multiramus.      Hall,   Trans.   Albany   Institute,    X,   p.    161 

(abstract,  1881,  p.  19). 
1883.   Thamniscus  multiramus.     Hall,  Rep.  State  Geologist  New  York  for  the 

year  1882,  pi.  xxvi,  1-6. 
1887.   Thamniscus  multiramus.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  104, 

pi.  xxxiii,  1-5. 
Upper  Helderberg:  Schoharie,  New  York. 

Thamnisons  nanns  E[all. 

1883.   Thamniscus  nanus.     Hall,  Trans.  Albany  Institute,  X,  p.  161  (abstract, 

1881,  p.  19). 
1887.   Thamniscus  nanus.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  292,  pi. 

Ixvi,  11-13. 
1897.   Thamniscus  nanus.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 
York  for  the  year  1894,  pi.  ix,  18. 
Hamilton:  Falls  of  the  Ohio. 

Thamniscus  ?  Niagarensis  Hall.     See  Drymotrypa  niagarensLs  (Hall). 

Thamniscus  nysa  Hall. 

1879.   Thamniscus    Nysa.      Hall,  Thirty-second  Ann.    Rep.    New  York  State 

Museum,  p.  175  (reprint,  1880,  p.  38);  and  var.,  p.  176  (reprint,  p.  38). 
1883.   Thamniscus  Nysa.     Hall,  Rep.  State  Geologist  New  York  for  the  year  1882, 

pi.  xxii,  47,  48;  and  van,  pi.  xxii,  31,  32. 
1887.   Thamniscus  Nysa.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  43,  pi.  xxii, 

31,  32,  47,  48. 
1897.   Thamnicella  Nysa.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 

York  for  the  year  1894,  pi.  ix,  4,  5. 
Lower  Helderberg:  Clarksville,  New  York. 

Thamniscus  octonarius  Ulrich. 

J890.   Thamniscus  octonarius.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  611,  pi.  Ixii, 
7-76. 
Upper  Coal  Measures:  Greenwood  County,  Kansas. 

Thanmiscus  pauciramus  Hall. 

1883.  Thamniscus  pauciramus.      Hall,   Trans.    Albany    Institute,   X,    p.     197 

(abstract,  1881,  p.  197). 

1884.  Thamniscus  pauciramus.     Hall,  Rep.  State  Geologist  New  York  for  the 

year  1883,  p.  60. 
1887.   Thamniscus  pauciramus.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  274. 
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Fhanmisous  panoiramns  Hall — Continued. 

1891.  Thamniflcus  paaciramus.     Hall,  Tenth  Ann.  Rep.  State  Geologist  New 
York  for  the  year  1890,  p.  56;  Forty-fourth  Ann.  Rep.  New  York  State 
Muaeum,  p.  86. 
Hamilton:  Monteiths  Point,  Lake  Canandaigua,  New  York. 

rhanmisons  ramulosns  Ulrich. 

1890,   Thamniscus  ramulosus.     Ulrich,  Geol.  Sur.  Illinoifl,  VIII,  p.  610,  pi.  Ixli, 
4-46. 
Chester:  Sloans  Valley,  Kentucky;  Chester,  Illinois. 

rhamniscus  ramulosus  var.  sevillensis  Ulrich.     See  Thanmiscus  sevill- 
ensis  Ulrich. 

Ihamnisons  sculptilis  Ulrich. 

1890.   Thanmiscus  sculptilis.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  608,  pi.  Ixii, 
8-86. 
Keokuk:  Kings  Mountain,  Kentucky. 

rhamnisous  sevillensis  Ulrich. 

1890.  Thamniscus  ramulosus  var.  sevillensis.     Ulrich,  Greol.  Sur.  Illinois,  VIII, 
p.  610,  pi.  Iv,  6,  pi.  Ixii,  6,  5a. 
Lower  Coal  Measures:  Seville,  Illinois. 

Thamniscns  variolatus  Hall. 

1879.   Thamniscus  variolata.     Hall,  Thirty-second  Ann.  Rep.  New  York  State 

Museum,  p.  175  (reprint,  1880,  p.  37). 
188.3.   Thamniscus  variolata.     Hall,  Rep.  State  Geologist  New  York  for  the  year 

1882,  pi.  xxii,  34-46. 
1887.   Thamniscus  variolata.     Hall  and   Simpson,  Pal.  New   York,  VI,  p.  41, 

pi.  xxii,  34-46. 
1897.   Thamniscus  variolata.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 

New  York  for  the  year  1894,  pi.  ix,  14. 
Lower  Helderberg:  Clarksville,  New  York. 

Thamnocella  Simpson.     See  Drymotrypa  Ulrich. 
Thamnocella  Cisseis  Simpson.     See  Drymotrypa  cisseis  (Hall). 
Thamnopora  Hall  (not  Steininger).     See  Thamnotrypa  Hall. 
Thamnopora  divaricata  Hall.     See  Thamnotrypa  divaricata  (Hall). 

THAMKOTEYPA  Hall.     Genotype:  Thamnopora  divaricata  Hall. 

1883.   Thamnopora.     Hall,  Trans.  Albany  Institute,  X,  p.  158  (abstract,  1881, 

p.  16).     (Name  was  preoccupied  by  Steininger.) 
1887.   Thamnotrypa.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  xxi. 
1889.   Thamnotrypa.     Miller,  North  American  Geol.  Pal.,  p.  328. 
1897.   Thamnotrypa.     Simpson,    Fourteenth  Ann.    Rep.   State   Geologist  New 
York  for  the  year  1894,  p.  546. 
Obs.     Thamnotrypa  is  probably  a  synonym  of  Tseniopora  Nicholson. 

Thamnotrypa  divaricata  (Hall). 

1883.   Thamnopora  divaricata.     Hall,  Trans.  Albany  Institute,  X,  p.  158  (al>- 

stract,  1881,  p.  16). 
1883.   Thamnopora  divaricata.     Hall,  Rep.  State  Geologist  New  York  for  the 

year  1882.  pi.  xxvi,  9,  10. 
1887.   Thamnotrypa  divaricata.    Hall  and  Simpson,  Pal.  New  York,  VI,  p.  101, 

pi.  xxxiii,  9,  10. 
1897,   Thamnotrypa  divaricata.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 

New  York  for  the  year  1894,  pi.  xii,  7,  8.  ^  ' 

Upper  Helderberg:  Near  Buffalo,  New  York.  Digitized  by  CjOOQIc 
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Thecostegites    hemisphericus    F,    Roemer.      See    Fistulipora    heiiii- 
spherica  (F.  Roemer). 

TKEMATELLA  HaU.     Genotype:  Trematopora  annulata  Hall. 

1886.  Trematella.     Hall,  Fifth  Ann.  Rep.  State  Geologist  New  York  for  the  year 

1885,  explanation  pi.  xxv. 

1887.  Trematella.     Hall  and  Simpson,  Pal.  New  York,  Yl,  p.  xiv. 
1889.   Trematella.     Miller,  North  American  Geol.  Pul.,  p.  329. 

1897.   Trematella.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 
for  the  year  1894,  p.  650. 
Ohs.  Trematella  is  probably  a  synonym  for  BatostomeUa,  but  until  the 
genotype  is  better  known  the  present  arrangement  seems  best. 

Trematella  annnlata  (Hall). 

1883.  Trematopora  ?  annulata.  Hall,  Trans.  Albany  Institute,  X,  p.  147  (ab- 
stract, 1881,  p.  5). 

1883.  Trematopora  ?  annulata.  Hall,  Rep.  State  Geologist  New  York  for  the 
year  1882,  pi.  (26)  xxiv,  1,  2. 

1886.  Trematella  annulata.     Hall,  Fifth  Aim.  Rep.  State  Geologist  New  York 

for  the  year  1886,  pi.  xxv,  22-24. 

1887.  Trematopora  (Trematella)  annulata.     Hall  and  Simpson,  Pal.  New  Y'ork, 

VI,  p.  69,  pi.  xxv,  22,  23,  pi.  xxvi,  1,  2. 
1893.    Batoetomella  annulata.     Ulrich,  Greol.  Minnesota,  III,  p.  229. 
1897.   Trematella  annulata.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 

York  for  the  year  1894,  pi.  xix,  6-9. 
1883.   Trematopora  ?  aimulata  var.  pronaspina.     Hall,  Trans.  Albany  Institute, 

X,  p.  148  (abstract,  1881,  p.  6). 
Hamilton:  Falls  of  the  Ohio. 

Trematella  arborea  (HaU). 

1883.  Trematopora  arborea.  Hall,  Trans.  Albany  Institute,  X,  p.  147  (abetnul> 
1881,  p.  5). 

1886.  Trematella  arborea.     Hall,  Fifth  Ann.  Rep.  State  Creologist  New  York  for 

the  year  1885,  pi.  xxv,  16-21. 

1887.  Trematopora  (Trematella)  arborea.     Hall  and  Simpson,  Pal.  New  York, 

VI,  p.  69,  pi.  xxv,  16-21. 
Hamilton:  Falls  of  the  Ohio 

Trematella  glomerata  (HaU). 

1886.  Trematella  glomerata.     Hall,  Fifth  Ann.  Rep.  State  Geologist  New  York 

for  the  year  1885,  pi.  xxv,  4,  5. 

1887.  Trematopora  (Trematella)  glomerata.     Hall  and  Simpson,  Pal.  New  York, 

VI,  p.  70,  pi.  xxv,  4,  5. 
Upper  Helderberg:  Onondaga  Valley,  New  York. 

Trematella  nodosa  (Hall  and  Simpson). 

1887.   Trematopora  (Trematella)  nodosa.     Hall  and  Simpson,  Pal.  New  York, 
VI,  p.  176. 
Hamilton:  Jaycox'H  Run,  New  York. 

Trematella  perspinnlata  (Hall). 

1883.  Trcinatojwra  perspinnlata.     Hall,   Trans.    Albany    Institute,    X,  j>.  181 

(abstract,  1881,  p.  181). 

1884.  Trematopora  perspinnlata.     Hall,  Rej).  State  Geologist  New  York  for  the 

year  188:5,  p.  11. 
1887.    TrematojK)ni   (Trematella)  iKjrspinulata.     Hall  and  Simj)sou,  Pal.  New 
York,  VI,  p.  175. 
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Trematella  perspinnlata  (Hall) — Continued. 

1803.   Batoetomella  perspinulata.     Ulrich,  Geol.  Minnesota,  III,  p.  229. 
Hamilton:  York,  New  York. 

TBEMATOPO&A  Hall.     Genotype:  Trematopora  tuberculosa  Hall. 

1852.  Trematopora.  Hall,  Pal.  New  York,  II,  p.  149. 

1860.   Trematopora.  Eichwald,  Lethsea  Roseica,  I,  p.  494. 

1877.   Trematopora.  Dybowski,  Die  Chsetetiden  der  GstbaltiHchen  Silur-Form., 

p.  69. 

1887.   Trematopora.  Hall  and  Simpeon,  Pal.  New  York,  VI,  p.  xiv. 

1889.  Trematopora.  Miller,  North  American  Geol.  Pal,,  p.  328. 

1890.  Trematopora.  Ulrich,  Geol.  Sur.  Illinoip,  VIII,  pp.  373,  418. 
1893.   Trematopora.  Ulrich,  Geol.  Minnesota,  III,  p.  308. 

1897.   Trematopora.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 
for  the  year  1894,  p.  591. 
Not  Trematopora.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  1882,  pp. 
153,  241;  ibid.,  VI,  1883,  p.  257  (=Homotrypa). 

Trematopom  alternata  Hall.     See  Acanthoclema  alternatum  (Hall). 

Trematopora  ??  americana  Miller. 

1881.   Trematopora  americana.     Miller,  Jour,  Cincinnati  Soc.  Nat.  Hist.,  IV, 
p.  312,  pi.  vii,  5,  5a. 
Burlington:  New  Mexico. 

Trematopora  ?  annulata  Hall.     See  Trematella  annulata  (Hall). 

Trematopora  (Trematella)  annulata  Hall  and  Simpson.  See  Trematella 
annulata  (Hall). 

Trematopora  annulata  var.  pronaspina  Hall.  See  Trematella  annulata 
(Hall). 

Trematopora  annulifer  Whitfield.  See  Liwlemella  annulifeiii  (Whit- 
field). 

Trematopora  arborea  Hall.     See  Trematella  arborea  (Hall). 

Trematopora  (Trematella)  arborea  Hall  and  Simpson.  See  Trematella 
arborea  (Hall). 

Trematopora  aspera  Hall.     See  Batostomella  ?  aspera  (Hall). 

Trematopora  (Orthopora)  bispinulata  Hall  and  Simpson.  See  Stroblo- 
trypa  ?  bispinulata  (Hall). 

Trematopora  calloporoides  Ulrich. 

1890.   Trematopora  calloporoides.     Ulrich,  Geol.  Sur.  lUinoiH,  VIII,  i».  420,  pi. 
xxxviii,  1-ld. 
Trenton:  Alexander  County,  Illinois. 

Trematopora  camemta  Hall.     See  Chilotrypa  camemta  (Hall). 

Trematopora  eanaliculata  Hall.     See  Orthopora  canaliculata  (Hall). 

Trematopora  (Orthopora)  canaliculata  Hall.  See  Orthopora  canalicu- 
lata (Hall). 

Trematopora  carinata  Whiteaves.  Soi*  Orthopora  (^arinata  (Hall  and . 
Simpson). 

Trematopora  (Orthopora)  carinata  Hall  and  Simpson.  See  Oi'thojwra 
carinata  (Hall  and  Simpson). 

Trematoiwra  claviformis  Hall.     See  Stictoporina  clavifonnis  (Hall). 

Digitized  by  VJVJVJV  l\^ 


4£>Z  AMEBIGAN   FOSSIL    BBYOZOA.  [BCtLlTI 

Trematopora  coalescens  Hall.     See  Chilotrypa  ?  coalescens  (Hall.) 
Trematopora  constricta  Hall.     See  Chilotrypa  ?  constricta  (Hall). 
Trematopora  corticosa  Hall.     See  Eridotrypa  corticosa  (Hall). 
Trematopora  (Chaetetes)   corticosa  Hall.     See  Eridotrypa   corticosa 

(Hall). 
Trematopora  ?  (Trematella?)  corticosa  Hall.    See  Eridotrypa  corticosa 

(Hall). 
Trematopora  crassa  Hall.     See  Fistulipora  crassa  (Hall). 

Trematopora  crebripora  Hall.     Not  recognizable. 

1883.    Trematopora  (Chaetetes)  crebripora.     Hall,  Trans.  Albany  Institute,  X, 

p.  59  (abstract  1879,  p.  3). 
1882.   Trematopora  (Chaetetes)  crebripora.     Hall,  Eleventh  Ann.  Rep.  Indiana 
Geol.  Nat.  Hist.,  p.  236. 
Niagara:  Waldron,  Indiana. 

Trematopora  debilis  Ulrich. 

1890.   Trematopora  debilis.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  419,  pi.  xxxiv, 
3-3<;. 
Trenton:  Alexander  County,  Illinois. 

Trematopora  densa  Hall.     See  Monotrypella  ?  densa  (Hall). 
Trematopora  (ChsBtetes)  densa  Hall.     See  Monotrypella  ?  densa  (Hall). 
Trematopora  dispersa  H[all.     See  Chilotrypa  dispcrsa  (Hall). 
Trematopora  echinata  Hall.     See  Eridotrypa  echinata  (Hall). 
Trematopora  (Orthopora)  elongata  Hall  and  Simpson.     See  Orthopora 
elongata  (Hall  and  Simpson). 

Trematopora  ??  fragilis  Winchell. 

1864.   Trematopora  fragilis.     Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  3. 
Burlington:  Burlington,  Iowa. 

Trematopora  (Trematella)  glomerata  Hall  and  Simpson.  See  Trema- 
tella glomerata  (Hall).  • 

Trematopora  (Orthopora)  granif  era  Hall  and  Simpson.  See  Orthopora 
granifera  (Hall  and  Simpson). 

Trematopora  (Orthopora)  granilinea  Hall  and  Simpson.  See  Ortho- 
pora granilinea  (Hall  and  Simpson). 

Trematopora  ?  granistriata  Hall.     See  Bactropora  granistriata  (Hall). 

Trematopora  ??  grannlata  Whitfield. 

1878.   Trematopora  granulata.     Whitfield,  Ann.  Rep.  Geol.  Sur.  Wisconan  for 
the  year  1877,  p.  68. 

1882.  Trematopora  granulata.     Whitfield,  Geol.  Sur.  Wisconsin,  TV,  p.  253,  pi 

xi,  22,  23. 
Cincinnati  (Richmond) :  Delafield,  Wisconsin. 
Obe.    This  species  probably  belongs  to  the  genus  Eridotrypa, 

Trematopora  granulifera  Hall.     See  Batostomella  granulifera  (Hall). 

Trematopora  halli  Ulrich. 

1883.  Trematopora  halli.     Ulrich,  Jour.  Cincinnati  8oc.  Nat  Hist.,  VL  p.  261, 

pi.  xiii,  3,  3a. 
Niagara:  Waldron,  Indiana. 
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Trematopora  (Orthopora)  hexagona  Hall  and  Simpson,     See  Ortho- 

pora  hexagona  (Hall  and  Simpson). 
Trematopora  (Orthopoi'a)  inmiersa  Hall  and  Simpson.     See  Orthopora 

immersa  (Hall  and  Simpson). 
Trematopora  infrequens  Hall.     See  Diamesopora  infrequens  (Hall). 
Trematopora  (Orthopora)  interplana  Hall  and  Simpson.     See  Ortho- 
pora interplana  (Hall  and  Simpson). 
Trematopora  (Callopora)  irregularis  Hall.     See  Chilotrypa  irregularis 

(Hall). 
Trematopora  (Orthopora)  lineata  Hall  and  Simpson.     See  Orthopora 

lineata  (Hall  and  Simpson). 
Trematopora  ?  (Trachypora  ?)  macropora  Hall.     See  Nematopora  ma- 

cropora  (Hall). 
Trematopora  maculosa  Hall.     See  Fistulipora  maculosa  (Hall). 
Trematopora  minuta  Hall.     See  Nematopora  minuta  (Hall). 
Trematopora  ?  (Trachypora  ?)  minuta  Hall.     See  Nematopora  minuta 

(Hall). 
Trematopora  ?  nitida  Ulrich.     See  Lioclemella  nitida  (Ulrich). 

Trematopora  (Orthopora)  nodosa  Hall.     Not  defined. 

1887.   Trematopora  (Orthopora)  nodosa.    Hall,  Pal.  New  York,  VI,  pi.  xxiii,  10. 
Lower  Helderberg:  Clarksville,  New^  York. 

Trematopora  (Trematella)  nodosa  Hall  and  Simpson.  See  Trematella 
nodosa  (Hall  and  Simpson). 

Trematopora  orbipora  Hall.     See  Orthopora  orbipora  (Hall). 

Trematopora  (Orthopora  ?)  orbipora  Hall  and  Simpson.  See  Ortho- 
pora orbipora  (Hall). 

Trematopora  ornata  Ulrich.  See  Trematopora  i  primigenia-ornata 
Ulrich. 

Trematopora  (Orthopora)  ornata  Hall  and  Simpson.  See  Orthopora 
ornata  (Hall  and  Simpson). 

Trematopora  osculum  Hall.     See  Diamesopora  osculum  (Hall). 

Trematopora  ostiolata  Hall.     See  Chilotrypa  ostiolata  (Hall). 

Trematopora  ovatipora  Hall.     See  Orthopora  ovatipora  (Hall). 

Trematopora  (Orthopora)  ovatipora  Hall  and  Simpson.  See  Ortho- 
pora ovatipoi-a  (Hall). 

Trematopora  parallela  Hall.     See  Orthopora  parallela  (Hall). 

Trematopora  (Orthopora)  parallela  HaU  and  Simpson.  See  Orthopora 
parallela  (Hall). 

Trematopora  perspinulata  Hall.     See  Trematella  perspinulata  (Hall). 

Trematopora  (Trematella)  perspinulata  Hall  and  Simpson.  See  Trem- 
atella perspinulata  (Hall). 

Trematopora  polygona  Hall.     See  Orthopora  polygona  (Hall). 

Trematopora  (Orthopora)  polygona  Hall  and  Simpson.  See  Orthopora 
polygona  (Hall). 
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Trematopora  ponderosa  Hall.     See  Fistulipora  maculosa  (Hall). 

Trematopora  ?  primigeaia  Ulrich. 

1886.   Trematopora  primigenia.     Ulrich,  Fourteenth  Ann.  Rep.  GeoL  Nat.  H^.. 

Sur.  Minnesota,  p.  97. 
1893.   Trematopora  ?  primigenia.     Ulrich,  Geol.  Minnesota,  III,  p.  309,  pi.  xii, 
23-40. 
Trenton  (Black  River):  Minneapolis,  St.  Paul,  Fountain  and  Preston,  Min- 
nesota. 

Trematopora  1  primigenia-omata  Ulrich. 

1886.   Trematopora  omata.     Ulrich,  Fourteenth  Ann.  Rep.  Geol.  Nat.  Hist.  Sur. 

Minnesota,  p.  98. 
1893.   Trematopora  ?  primigenia  var.  omata.     Ulrich,  Geol.  Minnesota,  III,  p.  310. 
pi.  xxi,  26, 28, 33, 34. 
Trenton  (Black  River):  Minneapolis  and  St  Paul,  Minnesota. 

Trematopora  t  primigenia-spinosa  Ulrich. 

1893.   Trematopora  ?  primigenia  var.  spinosa.     Ulrich,  Greol.  Minnesota,  III, 
p.  310,  pi.  xxi,  29, 30, 36, 36. 
Trenton  (Black  River):  Minneapolis  and  St  Paul,  Minnesota. 

Trematopora  ?!  punctata  Hall. 

1852.   Trematopora  punctata.     Hall,  Pal.  New  York,  II,  p.  151,  pi.  xlA,  4a-c. 
Niagara:  Lockport,  New  York. 

Trematopora  rectilinea  Hall.     Not  recognized. 

1883.   Trematopora  rectilinea.     Hall,  Trans.  Albany  Institute,  X,  p.  148  (abstract, 
1881,  p.  6). 
Upper  Helderberg:  Onondaga  Valley,  New  York. 

Trematopora  regularis  Hall.     See  Orthopora  re^olaris  (Hall). 

Trematopora  (Orthopora)  regularis  Hall  and  Simpson.  See  Orthopora 
regularis  (Hall). 

Trematopora  (Orthopora)  reticulata  Hall  and  Simpson.  See  Ortho- 
pora reticulata  (Hall). 

Trematopora  rhombif  era  Hall.  See  Orthopora  rhombif era  (Hall)  and 
Stictopora  ?  ?  granatula  Hall. 

Trematopora  (Orthopora)  rhombif  era  Hall  and  Simpson.  See  Ortho- 
pora rhombif  era  (Hall). 

Trematopora  scutulata  Hall  (Upper  Helderberg).  See  Orthopora  scu- 
tulata (HaU). 

Trematopora  scutulata  Hall  (Hamilton).  See  Streblotrypa  scutulata 
(Hall). 

Trematopora  (Orthopora)  scutulata  Hall  (Upper  Helderberg).  See 
Orthopora  scutulata  (Hall). 

Trematopora  signata  Hall.     See  Callotrypa  macropora-signata  (Hall). 

Trematopora  ?  singularis  (Hall). 

1876.   Callopora  singularis.    Hall,  Twenty-eighth  Ann.  Rep.  New  York  State 
Museum  (documentary  edition),  pi.  x,  1,  2;  ibid.  (Museum  edition), 
p.  115,  pi.  X,  1,2. 
1882.   Callopora  singularis.    Hall,  Eleventh  Ann.  Rep.  Indiana  Geol.  Nat  Hist, 

p.  237,  pi.  ix,  1, 2. 
1890.   Leiocleraa  singulare.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  425. 
Niagara:  Waldron,  Indiana. 
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Trematopora  ?  spicnlata  Miller. 

1876.  Trematopora  spinulosa.    Hall,  Twenty-eighth  Ann.  Rep.  New  York  State 

Museum  (documentary  edition),  pt.  xi,  11, 12.     (Not  Trematopora  spin- 
ulosa.   Hall,  Pal.  New  York,  H,  1852,  p.  166,  pi.  xlA,  11a,  b. ) 

1877.  Trematopora  spiculata.    Miller,  American  Pal.  Fobs.,  edition  2,  p.  246. 

(Proposed  for  T.  spinulosa,  preoccupied  by  Hall  in  1852.) 
1879.   Trematopora  spiculata.    Hall,  Twenty-eighth  Ann.  Rep.  New  York  State 
Museum  (Museum  edition) ,  p.  114,  pi.  xi,  11, 12. 

1882.  Trematopora  spiculata.     Hall,  Eleventh  Ann.  Rep.  Indiana  Geol.  Nat. 

Hist,  p.  285,  pi.  X,  11, 12. 
Niagara:  Waldron,  Indiana. 

Trematopora  solida  Hall.     See  Homotrypa  ?  solida  (Hall). 
Trematopora  sparsa  Hall.     See  Difdoclema  sparsum  (Hall). 
Trematopora  spinulosa  Hall  (1852).     See  Bythopora  spinulosa  (Hall). 
Trematopora  spinulosa  Hall  (1876).     See  Trematopora  ?   spiculata 
MiUer. 

Trematopora  striata  Hall. 

1862.   Trematopora  striata.    Hall,  Pal.  New  York,  II,  p.  153,  pi.  xlA,  7ar-rf. 
Niagara:  Lockport,  New  York. 

Obs. — ^This  is  probably  some  species  of  Eridotrjrpa  or  Bythopora,  but  with 
present  knowledge  can  not  be  recognized. 

Trematopora  subimbricata  Hall.     See  Diamesoporasubimbricata  (Hall). 
Trematopora  subquadrata  Hall.     See  Orthopora  subquadrata  (Hall). 
Trematopora  (Orthopora)    subquadrata   Hall.     See  Orthopora  sub- 
quadrata (Hall). 

Trematopora  ??  snperba  Billings. 

1866.   Trematopora  superba.     Billings,  Catal.  Sil.  Foss.  Anticosti,  p.  93. 
Clinton  and  Niagara:  Oabots  Head,  Lake  Huron. 

Trematopora  tortalinea  Hall.     See  Orthopora  tortalinea  (Hall). 

Trematopora  (Orthopora)  tortalinea  Hall  and  Simpson.  See  Ortho- 
pora tortalinea  (Hall). 

Trematopora  transversa  Hall.     See  Orthopora  transversa  (Hall). 

Trematopora  (Orthopora?)  transversa  Hall  and  Simpson.  See  Ortho- 
pora transversa  (Hall). 

Trematopora  tuberculosa  Hall. 

1852.  Trematopora  tuberculosa.     Hall,  Pal.  New  York,  II,  p.  149,  pi.  xlA,  lor-g. 

1883.  Trematopora  tuberculosa.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  VI, 

p.  259,  pi.  xiii,  2-26. 
1897.  Trematopora  tuberculosa.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 
New  York  for  the  year  1894,  pi.  xix.  1-5. 
Niagara:  Lockport,  New  York. 

Trematopora  tubulosa  Hall.     See  Diamesopora  tubulosa  (Hall). 
Trematopora  varia  Hall.     See  Chilotrypa  varia  (Hall). 
Trematopora  variolata  Hall.     See  Chilotrypa  variolata  (Hall). 

Trematopora  ??  vesicTilosa  Winchell. 

1864.  Trematopora  vesiculosa.    Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  p. 3. 

1865.  Trematopora  ?  vesiculosa.     Winchell,  Proc.  Acad.  Nat.  Sci.  Philadelphia, 

p.  112. 
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Trematopora  ft  yesiculosa  Winchell — Continued. 

1870.  Trematopora  7  vefidculosa.     Winchell,  Plt)c.  American  Phil.  Soc ,  XI,  p.  247. 
Bm-lington:  Burlington,  Iowa. 
Waverly:  Sciotoville,  Ohio;  Hillsdale,  Michigan. 

Trematopora  whitfleldi  Ulrich. 

1883.   Trematopora  whitfleldi.     Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist,  VI, 
p.  262,  pi.  xiii,  4, 4a. 
Niagara:  Waldron,  Indiana. 

TEI(H)NODICTYA  Ulrich.    Genotype:  Pachydietya  conciliatrix  Ulrich. 
1893.   Trigonodictya.    Ulrich,  Geol.  Minnesota,  III,  p.  160. 

Trigonodictya  conciliatrix  (Ulrich). 

1886.  Pachydietya  conciliatrix.    Ulrich,  Fourteenth  Ann.  Rep.  Geol.  Nat  Hist. 

Sur.  Minnesota,  p.  76. 
1893.   Trigonodictya  conciliatrix.     Ulrich,  Geol.  Minnesota,  III,  p.  160,  pi.  ix,  11, 
12,  pi.  X,  15-20. 
Trenton  (Black  River) :  Gannon  Falls,  Minnesota. 

Trigonodictya  eatonensis  Ulrich. 

1893.   Trigonodictya  eatonensis.     Ulrich,  Geol.  Minnesota,  III,  p.  160. 
1895.   Trigonodictya  eatonensis.    Foerste,  Geol.  Sur.  Ohio,  VII,  p.  599. 
Clinton:  Eaton,  Ohio. 

TEOFIBOPORA  Hall  and  Simpson.     Genotype:  Tropidopora  nana  Hall. 

1887.  Tropidopora.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  xv. 
1889.   Tropidopora.    Miller,  North  American  Geol.  IW.,  p.  329. 

1897.  Tropidopora.  Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 
for  the  year  1894,  p.  553. 

Tropidopora  nana  Hall. 

1886.  Tropidopora  nana.    Hall,  Fifth  Ann.  Rep.  State  Geologist  New  York  for 

the  year  1885,  pi.  xxv,  25,  26. 

1887.  Tropidopora  nana.     Hall  and  Simpson,  Pal.  New  York,  VI,  p.  71,  pi.  xxv, 

25,26. 
1897.   Tropidopora  nana.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 
York  for  the  year  1894,  pi.  xvi,  1,  2. 
Upper  Helderberg:  Onondaga  Valley,  New  York. 

Tuberculopora   Ringueberg.     Bryozoan?    Genotype:   Tuberculopora 
inflata  Ringueberg. 
1886.   Tuberculopora.    Ringueberg,  Bull.  Buffalo  Soc.  Nat  Sci.,  V,  p.  21. 

Tuberculopora  inflata  Ringueberg.     Not  recognizable. 

1886.   Tuberculopora  inflata.  Ringueberg,  Bull.  Buffalo  Soc  Nat  Sci.,  V,  p.  21, 
pi.  ii,  18. 
Niagara:  Lockport,  New  York. 

UHITRYPA  Hall.  Genotype:  Fenestella  (Hemitrypa)  lata  Hall. 

1885.  Unitrypa.  Hall,  Rep.  State  Geologist  New  York  for  the  year  1884,  p.  36. 

1886.  Unitrypa.  Ulrich,  Contr.  American  Pal.,  I,  p.  4. 

1887.  Unitrypa.  Hall  and  Simpson,  Pal.  New  York,  VI,  p.  xxiii. 

1889.  Unitrypa.    Miller,  North  American  Geol.  Pal.,  p.  329. 

1890.  Unitrypa.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  396. 

1895.  Unitiypa.  Simpson,  Thirteenth  Ann.  Rep.  State  Geologist  New  York  for 
the  year  1893,  pp.  689,  708,  726;  Forty-seventh  Ann.  Rep.  New  York 
State  Museum,  pp.  883,  902,  920. 
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UHITRYPA  Hall— CJontinued. 

1897.   Unitrypa.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York  for 

the  year  1894,  pp.  508,  520. 
1899.   Unitrypa.    Grabau,  Bull.  Buffalo  Soc.  Nat  Sci.,  VI,  p.  161. 

Unitrypa  acanlis  (Hall). 

1883.   Fenestella  (Hemitrypa)  acaulis.     Hall,  Trans.  Albany  Institute,  X,  p.  175 
(abstract,  1881,  p.  33). 

1886.  Fenestella  (Unitrypa)  acaulis.    Hall,  Fifth  Ann.  Rep.  State  Geologist  New 

York  for  the  year  1885,  pi.  li,  1-6. 

1887.  Fenestella  (Unitrypa)  acaulis.     Hall  and  Simpson,  Pal.  New  York,  VI, 

p.  131,  pi.  li,  1-6. 

1886.  Unitrypa  conferta.    Ulrich,  Contr.  American  Pal.,  I,  p.  17,  pi.  i,  8,  8a. 

1887.  Fenestella  (Unitrypa)  projecta.    Hall  and  Simpson,  Pil.  New  York,  VI, 

p.  132. 

1888.  Fenestella  (Unitrypa)  projecta.     Hall,  Seventh  Ann.  Rep.  State  Geologist 

New  York  for  the  year  1887,  pi.  xiv,  6-8;  Forty-first  Ann.  Rep.  New 
York  State  Museum,  pi.  xiv,  6-8. 
Hamilton:  Falls  of  the  Ohio. 

Unitiypa  acaulis-inclinis  (Hall  and  Simpson). 

1887.   Fenestella  (Unitrypa)  acaulis  var.  inclinis.     Hall  and  Simpson,  Pal.  New 
York,  VI,  p.  132. 
Hamilton:  Falls  of  the  Ohio. 

Obs.    The  differences  between  this  form  and  Unitrypa  acaulis  are  scarcely 
of  varietal  importance. 

Unitrypa  aoclivis  (Hall  and  Simpson). 

1887.   Fenestella  (Unitrypa)  acclivis.    Hall  and  Simpson,  Pal.  New  York,  VI, 

p.  138,  pi.  lii,  16-23. 
1897.   Unitrypa  acclivis.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 
York  for  the  year  1894,  pi.  v,  15. 
Upper  Helderberg:  Walpole,  Ontario. 

Unitrypa  anonyma  (Hall). 

1883.   Fenestella  (Hemitrypa)  anonyma.     Hall,  Trans.  Albany  Institute,  X,  p. 
176  (abstract,  1881,  p.  34). 
Hamilton:  Falls  of  the  Ohio. 

Unitrypa  conferta  Ulrich.     See  Unitrypa  acaulis  (Hall). 

Unitrypa  connexa  Simpson. 

1897.  Unitrypa  connexa  Hall.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist 
New  York  for  the  year  1894,  pi.  v,  12-14. 
Obs.    Simpson  ascribes  this  species  to  Hall,  but  we  have  been  unable  to 
find  it  in  any  of  Hall's  works.    The  species  apparently  has  not  yet  been 
described;  until  described  the  name  is  invalid. 

Unitrypa  ?  elegantissima  (Hall). 

1883.   Fenestella  (Hemitrypa)  elegantissima.    Hall,  Trans.  Albany  Institute,  X, 
p.  177  (abstract,  1881,  p.  35). 

1886.  Fenestella  (Unitrypa)  elegantissima.    Hall,  Fifth  Ann.  Rep.  State  Geolo- 

gist New  York  for  the  year  1885,  pi.  liii,  12-17. 

1887.  Fenestella  (Unitrypa)  elegantissima.     Hall  and  Simpson,  Pal.  New  York, 

VI,  p.  140,  p.  liii,  12-17. 
Upper  Helderbeig:  Walpole,  Ontario. 
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Unitrypa  fastigata  (Hall). 

1883.   Feneetella  (Hemitrypa)    fastigata.     Hall,   Trans.    Albany   Institate,   X, 

p.  178  (abstract,  1881,  p.  36) . 
1887.   Fenestella  (UnitryiMi)  fastigata.     Hall  and  Simpeoii,  Pal.  New  York,  VI, 

p.  141,  pi.  liv.  1-6. 
1897.   Unitrypa  fastigata.     Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 
York  for  the  year  1894,  fig.  54  (p.  508),  pi.  vi,  1-6. 
Hamilton:  Falls  of  the  Ohio. 

Unitrypa  flcticia  (Hall  and  Simpson). 

1887.   Fenestella  (UnitryiMi)  ficticia.     Hall  and  Simpson,  Pal.  New  York,  VI, 
p.  137.  pL  lii,  11-16. 
Upper  Helderbeig:  Walpole,  Ontario. 

Unitrypa  lata  (Hall). 

1883.   Fenestella  (Hemitrypa)  lata.     Hall,  Trans.   Albany  Institute,  X,  p.  176 
(abstract,  1881,  p.  34). 

1885.  Unitrjrpa  spatiosa  (in  error) .     Hall,  Rep.  Stat«  Geologist  New  York  for 

the  year  1884,  pi.  ii,  12. 
1887.   Fenestella   (Unitrypa)   lata.     Hall  and  Simpson,   Pal.  New  York,  VI, 

p.  136,  pi.  hi,  1-10. 
1897.   Unitrypa  lata.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New 

York  for  the  year  1894,  figs.  55-57  (pp.  508-509),  pi.  v,  16-19. 
Upper  Helderbeiig:  Walpole,  Ontario. 

Unitrypa  nana  (Hall  and  Simpson). 

1887.   Fenestella  (Unitrypa)  nana.     Hall  and  Simpson,  Pal.  New  York,  VI, 
p.  133. 
Upper  Helderbeig:  Walpole,  Ontario. 

Unitrypa  nervia  (Hall). 

1874.   Fenestella  Nervia.     Hall,  Twenty-sixth  Ann.  Rep.  New  York  State  Mu- 
seum, p.  93. 

1879.   Fenestella  (Hemitrypa)  Nervia.    Hall,  Thirty-second  Ann.  Rep.  New  York 
State  Museum,  p.  173  (reprint,  1880,  p.  36) . 

1883.   Feneetella  (Hemitrypa)  Nervia.     Hall,  Rep.  State  Geologist  New  York  for 
the  year  1882,  pi.  xxii,  1-6,  ?  9,  10. 

1887.   Fenestella  (Unitrypa)  Nervia.     Hall  and  Simpson,  Pal.  New  York,  VI, 
p.  55,  pi.  xxii,  1-3,  6,  ?  9,  10. 

1874.    Hemitrypa  prima.      Hall,   Twenty-sixth   Ann.    Rep.   New   York    State 
Museum,  p.  98. 
Lower  Helderberg:  Clarksville  and  Schoharie,  New  York. 

Unitrypa  nervia-constricta  (Hall). 

1879.   Fenestella  (Hemitrypa)  Nervia  var.  constricta.     Hall,  Thirty-second  Ann. 

Rep.  New  York  State  Museum,  p.  174  (reprint,  1880,  p.  36). 
1883.   Fenestella  (Hemitrypa)  Nervia  var.  constricta.      Hall,  Rep.  State  Geolo- 
gist New  York  for  the  year  1882,  pi.  xxii,  11,  12. 
1887.   Fenestella  (Unitrypa)  Nervia  var.  constricta.      Hall  and  Simpson,  PaL 
New  York,  VI,  p.  56,  pi.  xxii,  11,  12. 
Lower  Helderberg:  Clarksville,  New  York. 

Unitrypa  pemodosa  (Hall). 

1883.   Fenestella  (Hemitrypa)  pemodosa.     Hall,  Trans.  Albany  Institute,  X, 
p.  176  (abstract,  1881,  p.  35). 

1886.  Fenestella  (Unitrypa)  pemodosa.     Hall,  Fifth  Ann.  Rep.  State  Geologist 

New  York  for  the  year  1885,  pi.  liii,  1-11. 
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Unitrypa  pemodosa  (Hall) — Continued. 

1887.   Feneetella  (Unitrypa)  pemodosa.     Hall  and  Simpson,  Pal.  New  York, 
VI,  p.  139,  pi.  liii,  1-11. 
Upper  Helderbei^:  Walpole,  Ontario. 

TTnitrypa  prsBoursor  (Hall). 

1874.   Feneetella  prsecursor.     Hall,  Twenty-sixth  Ann.  Rep.  New  York  State 

Museum,  p.  94. 
1879.   Fenestella  prsecursor.     Hall,  Thirty-second  Ann.  Rep.  New  York  State 

Museum,  p.  171  (reprint,  1880,  p.  33). 
1883.   Fenestella  prsecursor.    Hall,  Rep.  State  Geologist  New  York  for  the  year 

1882,  pi.  xxi,  14-18. 

1886.  Fenestella  (Unitrypa)  prsecursor.     Hall,.  Rep.  State  Geologist  New  York 

for  the  year  1884,  pi.  ii,  10. 

1887.  Fenestella  (Unitryi)a)  prsecursor.      Hall  and  Simpson,  Pal.  New  York, 

VI,  p.  54,  pi.  xxi,  14-18. 
Lower  Helderberg:  Catskill  and  Clarksville,  New  York. 

Unitrypa  qnadrula  (Hall). 

1879.   Fenestella  quadrula.     Hall,  Thirty-second  Ann.  Rep.  New  York  State 
Museum,  p.  172  (reprint,  1880,  p.  34). 

1883.  Fenestella  quadrula.     Hall,  Rep.  State  Geologist  New  York  for  the  year 

1882,  pi.  xxi,  1^22. 
1887.   Fenestella  quadrula.    Hall  and  Simpson,  Pal.  New  York,  VI,  p.  53,  pi. 

xxi,  1^22. 
1890.   Unitrypa  quadrula,     (Jlrich,  Geol.  Sur.  Illinois,  VIII,  p.  534. 
Lower  Helderberg:  Clarksville,  New  York. 

Unitrypa  retrorsa  Ulrich.     See  Unitrypa  tegulata  (Hall). 

Unitrypa  scalaris  (Hall). 

1884.  Fenestella  scalaris.    Hall,  Thirty-sixth  Ann.  Rep.  New  York  State  Museum, 

p.  66. 

1887.  Fenestella   (Unitrypa)  scalaris.     Hall,  Sixth  Ann.  Rep.  State  Geologist 

New  York  for  the  year  1886,  p.  60. 

1888.  Fenestella  (Unitrypa)  scalaris.     Hall,  Seventh  Ann.  Rep.  State  Geologist 

New  York  for  the  year  1887,  pi.  xi,  1-1 1 ;  Forty-first  Ann.  Rep.  New  York 
State  Museum,  pi.  xi,  1-11. 
1899.   Unitrypa  scalaris.     Grabau,  Bull.  Buffalo  Soc.  Nat.  Sci. ,  VI,  p.  162,  fig.  51. 
Hamilton:  Bellona  and  other  localities  in  New  York;  West  Williams, 
Ontario. 

Unitrypa  spatiosa  Hall.     See  Unitrypa  lata  (Hall). 

Unitrypa  snbstriata  (Hall). 

1883.   Fenestella  (Hemitrypa)  substriata.    Hall,  Trans.  Albany  Institute,  X,  p. 
177  (abstract,  1881,  p.  35). 
Upper  Helderberg:  Falkirk,  New  York. 

TTnitrypa  tegnlata  (Hall). 

1883.   Fenestella  (Hemitrypa)  tegulata.    Hall,  Trans.  Albany  Institute,  X,  p.  176 
(abstract,  1881,  p.  34). 

1886.  Fenestella  (Unitrypa)   t^^ulata.     Hall,  Fifth  Ann.  Rep.  State  Geologist 

New  York  for  the  year  1885,  pi.  li,  15-23. 

1887.  Fenestella  (Unitrypa)  tegulata.     Hall  and  Simpson,  Pal.  New  York,  VI, 

p.  135,  pi.  li,  15-23. 
1883.    Fenestella  (Hemitrypa)  stipata.     Hall,  Trans.  Albany  Institute,  X, p.  I75 
(abstract,  1881,  p.  34). 
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Unitrypa  tegnlata  (Hall) — Continued. 

1886.  Feneetella  (Unitrypa)  stipata.    Hall,  Fifth  Ann.  Rep.  State  Geologist  New 

York  for  the  year  1885,  pi.  li,  7-14. 

1887.  Feneetella   (Unitrypa)   stipata.    Hall  and  Simpson,  Pal.  New  York,  VI, 

p.  134,  pi.  li,  7-14. 

1886.  Unitrypa  retrorsa.     Ulrich,  Contr.  American  Pal.,  I,  p.  15,  pi.  i,  7-1  c. 

1887.  Fenestella  (Unitrypa)  transversa.    Hall  and  Simpson,  Pal.  New  Y^ork,  VI, 

p.  132. 

1888.  Fenestella  (Unitrypa)  transversa.    Hall,  Seventh  Ann.  Rep.  State  Geologic 

New  York  for  the  year  1887,  pi.  xiv,  9;  Forty-first  Ann.  Rep.  New  York 
State  Museum,  pi.  xiv,  9. 
Hamilton:  Falls  of  the  Ohio. 

VINELLA  Ulrich.     Genotype:  Vinella  repens  Ulrich. 

1890.   Vinella.     Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist. ,  XII,  p.  173. 

1892.  Vinella.     Miller,  North  American  Geol.  Pal.,  First  Appendix^^p.  685. 

1893.  Vinella.    Ulrich,  Geol.  Mmneeota,  III,  p.  112. 

1897.   Vinella.     Simpson,  Fourteenth  Ann.  Rep.  State  Greologist  New  York  for 
the  year  1894,  p.  604. 

Vinella  radialis  Ulrich. 

1893.   Vmella  radialis.     Ulrich,  Geol.  Minnesota,  III,  p.  113,  fig.  86. 
Cincinnati  (Lorraine):  Cincinnati, Ohio. 

Vinella  radiciformis-conferta  Ulrich. 

1893.   Vinella  radiciformis  var.  conferta.    Ulrich,  Geol.  Minnesota,  III,  p.  113, 
fig.  8c,  d, 
Niagara:  Waldron,  Indiana. 

Vinella  repens  Ulrich. 

1890.   Vinella  repens.    Ulrich,  Jour.  Cincinnati  Soc.  Nat  Hist,,  XII,  p.  174.  ^.  1. 

1893.  Vinella  repens.    Ulrich,  Greol.  Minnesota,  III,  p.  114,  pi.  i,  1-5. 

1897.   Vinella  repens.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 
for  the  year  1894,  fig.  222  (p.  604). 
Trenton  (Black  River) :  St.  Paul,  Minnesota. 

WOETHENOFORA  Ulrich.     Genotype:  Worthenopora  spinosa  Ulrich. 

1890.   Worthenopora.    Geol.  Sur.  Illinois,  VIII,  p.  403. 

1889.  Worthenopora.     (Ulrich,  in  press),  Miller,  North  American  (veol.  Pil., 

p.  330. 
1897.   Worthenopora.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologist  New  York 
for  the  year  1894,  p.  602. 

Worthenopora  spatnlata  (Prout). 

1859.   Flustra  spatulata.    Prout,  Trans.  St.  Louis  Acad.  Sci. ,  I,  p.  446,  pi.  x vii,  2-2& 

1890.  Worthenopora  spatulata.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  670,  pi. 

Ixviii,  2, 2a. 

1894.  Worthenopora  spatulata.    Keyes,  Missouri  Geol.  Sur.,  V,  p.  36. 
Warsaw:  Warsaw,  Illinois;  Barretts  Station,  Missouri. 

Worthenopora  spinosa  Ulrich. 

1890.   Worthenopora  spinosa.     Ulrich,  Geol.  Sur.  Illinois,  VIII,  p.  669,  pi.  Ixviii, 

1894.   Worthenopora  spinosa.    Keyes,  Missouri  Geol.  Sur.,  V,  p.  36. 
1897.   Worthenopora  spinosa.    Simpson,  Fourteenth  Ann.  Rep.  State  Geologiet 
New  York  for  the  year  1894,  figs.  217-219  (p.  603) . 
Keokuk:  Warsaw  and  Nauvoo,  Illinois;  Keokuk  and  Bentonsport,  Iowa» 
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abnipta — BatoBtomella. 

— Monotiypella. 
abniptus  (Chaetetee) — Monotrypella. 
a<«uliB  — Unitrypa. 
acaulio-incliniB^Unitrypa. 
acclivis — Unitrypa. 
acervuloea — Fistulipora. 
— Leptotrypa, 
acmeom — Semicoflcinium. 
aculeata — Polypora. 
aculeolata — Coelocaulis. 
acuminata — Escharopora. 
acuta — Pachydictya. 
— Ptilopora. 

( Ptilodictya ) — Pach  y  dicty  a. 
(Stictopora) — Pachydictya. 
acuticosta — Fenestella. 
adherens — Stenopora. 
adnata — Hederella. 
— Reteporidra. 
( Fenestella ) — Reteporidra. 
(Nicholsonia) — Hederella. 
adornata — Fenestella. 
adraste — Fenestella. 
sequalis — Fenestella. 

— Monotrypella. 
( Monticulipora ) — Monotrypella. 
aequidistans — Chsetetes. 
aesyle — Fenestella. 
affinis — Heterotrypa. 
— ^Prasopora. 

( Amplexopora ) — Heterotrypa. 
( Monticulipora )  — Heterotrypa. 
agellus — Ceramopora  confluens. 
albida — Fenestella. 
albida-richfieldensis — Fen  e  h  t  e  1 1  a  r  i  <;  h- 

fieldensis. 
albionensis — Polypora. 
alcicornis — Bythopora. 

— Clathropora. 
alcyone — Pachydictya. 
altemata — Fistulipora. 
— Hederella. , 
— Helopora. 
— ^Nematopora. 
— Stictopora. 
(Ceramopora) — Coiloclema. 


altemata  (Lichenalia) — Fistqlipora. 

(Monticulipora) — Cceloolema. 
(Stomatopora) — Hederella. 
(Trematopora)  — Acanthoc^lenia. 
altematum — Acanthocleina. 

— Coeloclema. 
althaea — Fenestella. 
alveata  (Lichenalia) — Buskopora    bi- 

Btriata. 
ambigua — Loculipora. 
— Sagenella. 

(Fenestella)  — Loculipora. 
( Iflotrypa) — Loculipora. 
americana — Acanthocladia. 
— Cystodictya. 
— Stenopora. 
— Trematopora. 
americana- varsoviensis — Stenopora. 
ampla — Callopora. 
aniplectens — Monotrypa. 

( Paleschara) — L  eptotrypa 
quadrangularifl. 
amplexa — Streblotrypa. 
anastomosa — Omniretepora. 
anceps — Acanthocladia  americana. 
andrewsi — Callopora. 
angulare — ^Arthroclema. 
angularis — Callopora. 
— Cystodictya. 
— Escharopora. 
— Stenopora. 
— Stictoporella. 
(Stictopora) — Cystodictya. 
angularis-intermedia — Stictoporella. 
angulata — Fenestella. 
— Nicholsonia. 
— Phylloporina. 
(Retepora) — Phylloporina. 
( Subretepora)  — Phylloporina. 
angusta— Cystodictya. 
— Ptilodictya. 

( Escharopora ) — Ptilod  ictya. 
angnstata — Fenestella. 

— Rhombopora. 
annulata — ^Trematella. 
annulata-pronaspina — ^Trematella    annu- 
lata. 
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annuliferr. — Lioclemella. 
anonyma — Unitrypa, 
antheloidea — Stellipora. 

(Constellaria)  —  Constellaria 

constellata. 
(Hellipora)— Constellaria 

constellata. 
(Stellipora) — C  o  ns  te  1  lar  ia 
constellata. 
anticoram — Gorgonia. 
antiqua  (Ptilodictya)— Eurydictya  mul- 

tipora. 
aperta — Fenestella. 
— Meekopora. 
appressa — ^Dekayia. 

— Eridotrypa. 

(Monotrypella)  — Eridotrypa. 
approximata — Meekoxwra. 
— Polyjwra. 
— Scalaripora. 

(Helopora)  —  Bythopora 
parvula. 
approximatus  ( Chatetes ) — C  a  1 1  o  p  o  r  a 
dalei. 
(Monticulipora) — O  a  1 1  o  - 
pora  dalei. 
arachnoidea — Stomatopora. 
araneum — ^Liocleina. 
arborea — Monticulipora. 
— ^Trematella. 

( Trematoiwra )  — Trematella. 
arbuficula — Homotrypa. 
arbuscula — ^Monotrypella. 
arbusculus  (Chfietetes) — Monotrypella. 
archimedes   (Retepora) — Archimedes 

worthcni. 
archimediformis  ( Ilelicopora)  — Archime- 
des laxus. 
arcolata     (Monticulipora)  —  Aspidopora 

areolata. 
arctipora — Bythopora. 
areolata — Aspidopora. 
— Rpatiopora. 
arguta — Pachydictya  craasa. 
arkonensis — Fenestella. 

— Polypora. 
armata — Helopora. 

— Rhombopora. 
armatum — Arthroclema. 
arta — Polypora. 
ascuta — Thamnicel  la, 
aspectans — Polypora. 
aspect  us    (Fenestella) — ^Polypora   aspe<^- 
tans. 


aspera — Batoetomella. 

— Dekayia. 

— ^Hemitrypa. 

— Phyllopora. 

— Phy  Uopori  na. 

— Spatiopora. 

(Oallopora) — Lioclema. 

( Gorgonia)  — Phylloporina, 

(Lichenotrypa) — Lichen  o  try  pa 
longispina. 

( Monticulipora)  — Spatiopora. 

(Monticulipora  (Dekayia) ) — Deka- 
yia. 

(Paleschara)  —  Paleschara  macu- 
lata. 

( Subretepora)  — Phylloporina. 

(Trematopora) — Batostomella. 
asperato-etriata — Phylloporina. 
asperum — Lioclema. 
asperrima  (Rhombopora) — Rhombopora 

asperola. 
asi)erala^— Petigopora. 
— Rhombopora. 
(Monticulipora) — Petigopora. 
assita — ^Fenestella. 
asteria — Fistulipora. 
asterias  (Coscinium) — Fistulipora. 
astrica— Fistulipora. 
astricta^-Fistulipora  astrica. 
attenuata — Rhom  bopora. 
attrita  (Dekayia) — ^Dekayia  aspera. 
attritus  (Chsetetes) — Dekayia  aspera. 
auloporoides — Proboscina. 
banyana — Fenestella. 
barrandei — ^Heterotrypa. 
barrisi — Euspilopora. 
baaalis — Intrapora. 

— Rhinidictya. 

(Stictopora) — Rhinidictya. 

(Stictoporella) — Intrapora. 
l)eani — Paleschara. 
l)ellistriata — ^Fenestella. 
l>ellula — Helopora. 

— Pinnatopora. 
biarmica  (Polypora) — ^Poljrporabiseriata. 
bicomis — Fenestella. 

bifaria  (Isotrypa) — Isotrypa  conjunctiva, 
bifolia — Heliotrypa. 
bifoliata — Ptilodictya  nebulosa. 
bifurca — Ptiloporella. 
bihircata — Arthropora. 
— Cystodictya. 
— Diploporaria. 
— Fenestella. 
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bifurcata^-Pachydictya. 

( Eschara) — Pachydictya. 
(Stictopora) — Cystodictya. 
bifurcata-instabilis— 'Pachydictya. 
bigeneris — Feneetella  perplexa. 
bii  mbricatum — Semicoscinium. 
bilateralis — Goniotrypa. 
— Paleschara. 
billingsi — Arthroclema. 

— ^Monticulipora. 
biperforata — Fenestrapora. 

(Tectulipora) — Loculipora 
loculata. 
bipunctata  (Callopora) — Streblotrypa. 

(Ptilodictya) — Phsenopora 
expansa. 
biordo — Hemitiypa. 
biservilis— Diploporaria. 
— Hemitrypa. 
— Septopora. 

( Fenestella) — Hemitrypa. 
(Synocladia ) — Septopora. 
biserialis-exilis — ^Hemitrypa. 
biserialis-gracilifl — Septopora. 
biserialis-nervata — Septopora. 
biseriata — Fenestella. 
biserrolatum — Semicoscinium. 
bispinolata — Orthopora. 

( Callopora) — Orthopora. 
( Trematopora) — Streblotrypa. 
bispinulatmn  (Acanthoclema)— Ortho- 
pora. 
bistigmata— Semiopora. 
bistriata — Buskopora. 
blandida — Polypora. 
briarea  (Monticulipora) — Eridotrypa. 
( Monotrypella ) — Eridotrjrpa. 
briareus — Eridotrypa. 
— Escharopora. 
( Chffitetes )— Eridotrypa. 
(Ptilodictya) — Escharopora. 
brevilinea   (Fenestella)— Semicoscinium 

exomatum. 
brevisulcata— Pol3T)ora. 
bristolensis  (Stictopora) — Cystodictya  bi- 

farcata. 
bulbosar-Stenopora. 
bullata— Fistulipora. 
burlingtonensis— Fenestella. 
— Polypora. 
calceola— Leptotrypa. 
calhounensiB — Eurydictya. 
calloporoides — Trematopora. 
calloea — Homotrypa. 


calycula — Aspidopora. 
caly cuius  ( Chsetetes )  — ^Aspidopora. 
camerata — Chilotrypa. 
canadense — Batostoma. 
canadensis— Fistulipora. 
— Hederella. 
— Ptilodictya. 
— Scalaripora. 
— Stomatopora. 
(Alecto) — Hederella. 
( Amplexopora ) — Batostoma. 
(Aulopora) — Hederella. 
( Nicholsonia)  — Hederella. 
canaliculatar-Orthopora. 
cannonensis — Monticulipora. 
carbaseoides — Flustra. 
carbonaria — Cystodictya. 
— Fistulipora. 
— Stenopora. 

( Ptilodictya) — Cystodictya. 
carbonaria-conferta — Stenopora. 
carbonaria-maculosa — Stenopora. 
carbonari  us  (Chsetetes) — Stenopora. 
carinata — Lichenalia. 
— Orthopora. 
— Pinnatopora. 
(Clathropora) — Coscinium  cribri- 

forme. 
(Coscinotrypa) — Coscinium  crib- 

riforme. 
( Glauconome ) — Pinnatopora. 
( Trematopora) — Orthopora. 
carinella — Polypora. 
cavernosa — Fenestella. 

( Lichenotrypa) — Lichenotrypa 
longispina. 
celluloeum — ^lioclema. 
celsipora — Pol)TX)ra. 
celsipora-minima— Polypora. 
celsipora-minor — Polypora. 
cervicomis — Callopora. 
cestriensis — Fenestella. 
— ^Polypora. 
— Septopora. 
— Stenopora. 

(Septopora)  (M.  &  W. )— Septo- 
pora subquadrans. 
cincinnatiensis — Monticulipora. 

(Callopora) — Lioclema  oc- 

cidens. 
(Chsetetes) — Monticuli- 
pora. 
(Ptilodictya) — Arthropora 
shafferi-cleavelandi. 
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cinctosum — Mi  toclema. 

cinctura   (Lyropora) — Reteporidra  cinc- 

tuta. 
cinctuta — Reteporidra. 
cingulata — Amplexopora. 
— Fenestella. 
— Tseniodictya. 
circe — Helopora. 
circincta — Selenopora. 
circularin — Oalloporella. 
circumfitata — Loculipora. 
cirrhosa — Hederella. 
cisseis — Drymotrypa. 
elath  rata — Fenestella. 

— Phylloporina. 
( Intricaria) — Phylloporina. 
( Subretepora) — Phylloporina. 
clathratula  (Stictopora) — Escharopora 

pavonia. 
clathratulus  (Chsetetee) — Escharopora 

pavonia. 
clausa — Meekopora. 
clavacoidea — Leptotrypa. 
claviformis — Leptotrypa. 
— Stictoporina. 
( Stictopora )  — Stictoporina. 
(Trematopora )  — Stictoporina. 
clavis — Leptotrypa. 
cleavelandi — Monticulipora. 
cleia — Fenestella. 
cleis — Semicoscinium. 
clintonensis — Monticulipora. 

( Clathropora )  — Olathropora 

f  rondosa-cli  ntonensis. 
(Ptilodictya)— Ptilodictya 
nodosa, 
clintonii — Betepora. 
clivulata — Eridopora. 
clypeiformis  — Ceramopora. 
coalescens — Chilotrypa. 
— Reteporina. 
( Fenestella) — Reteporina. 
( Trematopora )  — Chilotrypa. 
colliculata — Fistulipora. 
— Monotrypa. 
(Lichenalia) — Fistulipora. 
colliculatus  (Chsetetes) — Monotrypa. 
coUina — Cyclotrypa. 
columeliata — Hemitrypa. 
columnaris — Chsetetes. 
communis — ^Archimedes. 
— Cyclotrypa. 

(Diamesopora)  —  Coeloclema 
concentricum. 


communis  (Fistulipora)— Cyclotrypa. 

(Monticulipora) — Callopora 
onealli-communis. 
oompacta— Fenestralia. 
— Polypora. 

( Fenestella)— Polypora. 
compactuB — Archimedes, 
complanata — Polypora. 
complexa — Selenopora. 
complexata--Selenopora  complexa. 
compressa — Fenestella. 
— ^Fistulipora. 
— Peronopora. 
— Petalotrypa. 
—Polypora. 

(Fenestella)  (Hall)— Polypora. 

( Monticulipora ) — Peronopora. 

(Stictopora) — Phsenopora 

magna, 

compressa-nododorsalis — Fenestella  no- 

dodorsalis. 
compressus  (Chsetetes) — Peronopora. 
ooncava — Helopora. 
conoentrica — Cystodictya. 
— ^Lichenalia. 
— ^Paleschara. 

(Ceramopora) — Coeloclema. 
( Eschara) — Cystodictya. 
( Lichen-otrypa )  —  Fistulipora 
neglecta. 
ooncentrica-maculata — Fistulipora    neg- 

lecta-maculata. 
concentrica-parvula — Fistulipora  halli. 
concentricum — Coeloclema. 
conciliatrix — ^Trigonodictya. 
oonferta— Hederella. 
— Nematopora. 
— Pinnatopora. 
— Polypora. 

(Fenestella)  —Polypora. 
(Ptilionella)— Hederella. 
(Unitrypa) — Unitrypa  acaulis. 
oonfertipora  ( Fenestella) — ^Pt  i  lop  o  r  e  1  i  a 
bifurca. 
( Fistulipora) — ^Lioclema. 
( Fistuliporina ) — Lioclema. 
(Thallostigma) — Lioclema. 
confertiporum — Lioclema. 
confluens — Acanthoclema. 
— Ceramopora. 
— Escharopora. 
— Homotrypa. 

( Monotrypella)— Homotrypa. 
(Rhombopora)— Acaathodema. 
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confusa — Fistulipora. 
— Proboscina. 
(Alecto) — Proboscina. 
(lichenalia)  — Fistulipora. 
confusa  (Stomatopora) — Proboscina. 
conica — Ptiloporina. 
conjunctiva — Isotrypa. 
con  j  unctus — Arthroety  lus. 
connexa— Unitrypa. 
conoidea — Prasopora. 
conradi — Fenestella. 
coDsimilis — Isotrypa. 

— Monotrypella. 

( Chsetetes ) — ^Monotrypella. 

( Fenestella ) — Isotrypa. 

( Monticulipora) — M  o  n  t  i  c  u  1  i- 

pora  IffiviB-consimilis. 
(Tectuliporella)— Isotrypa. 
consteliata — Constellaria. 
— Pbsenopora. 
(Ceriopora)— Constellaria. 
constellata-plana — Constellaria. 
constellata-promin^ns — Constellaria. 
constellatus  (Chsetetes) — Constellaria. 
constricta — Chilotrypa. 
— Fistulipora. 
— Phacelopora. 
( Diamesopora) — Chilotrypa. 
( Fistuliporella)— Fistulipora. 
( Lichenalia ) — Fistul  ipora. 
(Trematopora) — Chilotrypa. 
contexta— Homotrypella. 
contigua — Prasopora. 
conulata— Fistulipora. 
comuta — Fistulipora. 
comutum — Arthroclema. 
coronis — Semicoscinium. 
corrugata — Fistulipora. 
cortex — ^Leptotrypa. 
corticans — Spatiopora. 
corticata^-Fenestella. 
cx>rticosa — Eridotrypa. 
— Phylloponna. 
— Polypora. 

(Chsetetes)— Eridotrypa. 
( Phyllopora) — Phylloporina. 
( Subretepora) — Phylloporina. 
( Trematopora) — Eridotrypa. 
cosciniformis — Coscinella. 
crassa — ^Atactoporella. 
— Fistulipora. 
— Pachydictya. 
— Polyjwra. 
— Rhombopora. 


crassa  (Fistulipora)  (Rom.) — Fistulipora 
romingeri. 
( Lichenalia)  — Fistulipora. 
( Ptilodictya) — Pachydictya. 
( Stictopora) — Pachydictya. 
(Trematopora) — Fistulipora. 
crassimuralis — ^Monotrypella. 
crebripora— Fenestella. 

— ^Trematopora. 
crebriramus — Chsetetes. 
crenulata — Callopora. 

(Cystodictya) — C  ystodictya 

subrigida. 
(Stictopora) — Cystodictya   sub- 
rigida. 
crebescens — Polypora. 
crescens — Cystodictya. 
cribriforme — Coscinium. 
cribriformis-carinata  (Coscinotrypa) — 

Coscinium  cribriforme. 
cribrosa — Fenestella. 
— Hemitrypa. 
— Stictoporella. 

(Fenestella)  (Hall)— Hemitrypa. 
( Fenestella)  ( Nich. )— Fenestella 
nicholsoni. 
crispata — Cystodictya  gilberti. 
cristata — Phractopora. 
cristata-lineata^-Phractopora  cristata. 
crudformis  (Ptilodictya)  —  Escharopora 

faidformis. 
Crustacea — Lichenalia. 
crustulata  (Monticulipora) — Chsetetes. 
crustulatus— Chsetetes. 
cultellata— Fistulipora. 

( Fenestella) — Polypora  shumar- 

di. 
( Lichenalia ) — Fistulipora. 
( Polypora )  — Polypora  sh  umar- 
di. 
cultrata— Fenestella. 
cumulata — Monotrypa. 
— Nicholsonella. 
(Monticulipora) — Nicholson- 
ella. 
curtus — ^Arthrostylus. 
curvata—  Bactropora. 
— Fenestella. 
— Homotrypa. 
— Pinnatopora. 

( Monticulipora )  — Homotrypa. 
(Rhinopora)  —  Rhinopora  verru- 
cosa, 
curvijunctura— Fenestella.      ^  , 
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Cyclops  (Coecinium) — Clathropora  inter- 

texta. 
cylindracea — Polypora. 
— Ptilopora. 
( Fenestella) — Polypora. 
dalei — Gallopora. 
dalii  ( White ) — Monticulipora. 

( Monticulipora)    ( Hall ) — Gallopora 
ramoea. 
davidsoni — Semicoflcinium. 
daweoni — Homotrypa. 
— ^Phylloporina. 
(Monticulipora) — Homotrypa. 
(Subretepora) — Phylloporina. 
debilis — ^Trematopora. 
decipiens — Batostoma. 
— Lioclema. 
— Peronopora. 
— Rhombopora. 
— Septopora. 
( Chsetetee) — Peronopora. 
( Fistulipora )  — Lioclema. 
(Thalloetigma) — ^lioclema. 
delicata— Fenestella. 

— Petalotrypa. 
delicatula— Bythopora. 
— Fenestella. 
— Nematopora. 
— Septopora. 
— Stomatopora. 
( Hippothoa) — Stomatopora. 
{ Monticulipora ) — Bythopora. 
delicatula-tenuissima — Stomatopora. 
delicatulus  (Chaetetes)— Bythopora. 
dendrina — Bythopora. 
densa — Monotrypella. 

( Fistulipora )  — Lioclema. 
( Thallostigma) — Lioclema. 
( Trematopora) — Monotrypella. 
densus  ( Chaetetes)  — Monotrypella. 
densum — Lioclema. 
dentata — Buskopora. 
denticulata — Eridopora. 

— Streblotrypa. 
( Lichenalia ) — Eridopora. 
( Pileotrypa) — Eridopora. 
depressa^Fenestella. 
dermata — Strotopora. 
devonica — Dekayia. 

— Discotrypa. 
dichotoma— Diamesopora. 
— Drymotr3rpa. 
— Rhombopora. 
( Homera) — ^Thamniscus 


dichotoma  (Stictopom) — Tieniopora  snb- 
carinata. 
( Subretepora )  —Thamniscoa 
dichotomus— Tbamniscus. 
dictyotum — Cosciniuni. 
diffusa— Drymotry  pa. 
digitatum — Lioclema. 
dilata— Fenestella. 

(Priamopora) — Prismopora  dila- 
tata. 
dilatata — Prismopora. 
discoidea — Amplexopora. 
— Mesotrypa. 
— Proutella. 

(Cyclopora)— Proutella. 
{ Leptotry  pa )  —Amplexopora. 
(Monticulipora)  —  A  m  p  1  e  x  o  - 
pora. 
discoideus  ( Chsetetes )  — ^Amplexopora. 
dispanda — Fenestel  la. 
disparilis — Ptiloporina. 
dispersa — Chilotrypa. 
dissimilis — Paleschara. 
distans — Archimedes. 
— Fistulipora. 
— Polypora. 

(Fenestella)— Polypora. 
( Lichenalia)  — Fistulipora. 
distensa— Fistulipora. 
distincta — Ceramoporella. 
— Polypora. 
— Streblotrypa. 
distorta  (Escharina) — Rhinopora  verru- 
cosa, 
divaricans — ^Thamniscus. 
divaricata— Helopora. 

— Thamnotrypa. 
(Thamnopora) — Thamno- 
trypa. 
divergens  -Acanthoclema. 
— Lyropora. 
— Stictopora. 
diversa — Gallopora. 
dubia— Diplotrypa. 

( Hemitrypa )— Loculiporaambigua. 
( Monticulipora) —Diplotrypa. 
(Ptilodictya) — Arthropora  shafferi- 
cleavelandi. 
dumalis — Gal  lopora. 
dumosa — Stictoporella. 
duogeneris — Tseniopora  exigua. 
d  ychei — Leptotrypa. 
eatonensis — ^Trigonodictya. 
eccen  trica — Aspidopora. 
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echiiiata — Eridotrypa. 
egenus — Chsetetes. 
ehrenbergi — Phyllopora. 
elegans — Berenicea. 
— DichotryjML 
— DiscotryxMU 
— Fenestella. 
— Glyptopora. 
— Helopora. 
— Pachydictya. 
— ^Pinacotrypa. 
( Chsetetee) — Diacotrypa. 
( Cosdniam ) — Glyptopora. 
( Fistulipora) — Pinacotry  pa. 
( Monticulipora)— Diacotrypa. 
(Polypora)— Polypora  idothea, 
( Sagenella)— Berenicea. 
el^antissima — Unitrypa. 
el^;antala — Aspidopora. 
— Gallopora. 
— CoBcinella. 
— Intrapora. 
— Rhombopora. 
— Stictopora. 

(Anisotrypa) — Rhombopora. 
elevatipora—Fenestella. 
elongata — Orthopora. 
— Polypora. 

( Fenestella)  — Polypora. 
(Trematopora) — Orthopora. 
emacerata — Dicranopora. 
emarceecens — Ptilodictya  expansa-emar- 

cescens. 
ema^iatar— Fenestella. 
— ^Pachydictya. 
— Stenopora. 
ensiformis — Phsenopora. 
epidermata — Bythotrypa. 
erecta  (Crateripora) — Arthropora    shaf- 

ferL 
erectipora — Fenestella. 
eriense — Semicosciniiun. 
eriensis — Fistulipora. 
escharense — Coscinium. 
eudora — Polypora. 

( Fenestella) — Polypora. 
(Fenestella)    (Hall,   1883)— Poly- 
pora stricta. 
everetti — Pachydictya. 
ex  cellens — Fistulipora. 
— ^Phsenopora. 
(Ptilodictya)  — ^Phsenopora. 
(Stictoporella)  — Phsenopora. 
exigua — Eridotrypa. 


exigua — Fenestella. 
— Protocrisina. 
— Rhinidictya. 
— Rhombopora. 
— Stictoporella. 
— ^Tseniopora. 
exilis — ^Homotrypa. 
— Rhombopora. 
(Stenopora)  — Rhombopora. 
eximia— Fenestella. 
— Meekopora. 
exomatum — Semicoscinium. 
expansa — Ceramopora. 
— Phsenopora. 
— Ptilodictya. 
(Alveolites ) — Ceramopora. 
(Ptilodictya)  — Phsenopora. 
expansa-emarcescens — Ptilodictya. 
expansua— Chaetetes. 
expatiata — Cyclopora. 

— Dichotrypa. 
explanata — Ceramopora. 
— Phsenopora. 
explicans — Ptilodictya. 
exsul — Lioclema. 
facula — Sceptropora. 
falcata— Limaria. 
falciformis — Escharopora. 
falesi — Monticulixwra. 
famelica— Pachydictya. 
farctus  (Ptilodictya) — Pachydictya. 
fasciculata — Clonopora. 
fastigata — Unitrypa. 
fastuosa — ^Polypora. 
favosa — Hemitrypa. 
fenestelliformis — Pachydictya. 
fenestelliformifl-corticula — Pachydictya. 
fenestrata — ^Phylloporina. 
— Rhinidictya. 
(Retepora) — Dryniotrypa. 
(Stictopora) — Rhinidictya. 
(Sulcopora) — Rhinidictya. 
(Subretepora) — Phylloporina. 
fertile — Batostoma. 
fertile-circulare — Batostoma. 
fibrosa — Stenopora. 
fibroeus-^Nemataxis. 
ficticia — Unitrypa. 
fidelis — Rhinidictya. 
filiasus — Amplexopora  filiosa. 
filiosa— Amplexopora. 
filiformis — Fenestella. 
— Hederella. 


(Aulopora) — Hederella. 
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filifltriatar— Feneetella. 
filitexta— Feneetella. 
fimbriata — Pachydictya. 
— Phaenopora. 
( Ptilodictya) — Phaenopora. 
fi  rma. — ^Pachydictya. 
fischeri — Constellaria. 
fistulata — Polypora. 

— Anieotrypa. 
fistulosa   (Callopora) — Lioclema  cellulo- 

sum. 
fla}3ellari8 — H  omotry  pa. 
flabellata — Diastoporina. 
— Stictoporella. 
(Chiloporella) — Chiloporella 

nicholsoni. 
( Clathropora) — Stictoporella. 
(Fistulipora) — Chiloporella 
nicholsoni. 
flabelliformis — Polypora. 
flabellum— Dichotrypa. 
flagellum — Ptilodictya. 
flexuosa— Pinnatopora. 
— Ketepora. 
— Reteporina. 
— Stictoporella. 
(Feneetella) — Reteporina. 
( Ptilodictya )  — Stictoporella. 
fletcheri — Dekayella  ulrichi. 
fletscheri — Dekayella  ulrichi. 
florida  ( Callopora ) — Lioclema. 

( Constellaria)  — Constellaria   con- 
stellata. 
florida-plana — Constellaria      constellata- 

plana. 
florida^prominens — Constellaria   constel- 

lata-prominens. 
floridum — Lioclema. 
foliacea — Fistulipora. 
— Meekopora. 
— Ketepora. 

( Ceramopora) — Meekopora. 
( Lichenalia) — Fistulipora. 
foliata — Dichotrypa. 
— Fenestella. 
— Pachydictya. 

( Paleschara )  — ^Ptilodictya    n  e  b  u  - 
losa. 
foliatum — Lioclema. 
foordi — Fistulipora. 
formosa — Ncmatopora. 
foveolata — Htrotopora. 
fungia — Cyclopora. 
funicula— Fenestella. 


farcatci&— Chsetetee. 
fordllatuB— Thamniscos. 
fufliforme — ^Aaoodictyon. 
fusiformis — ^Lioclemella. 

(Chaetetes ) — LioclemelUL 
( Monticulipora)  — Liocl  e  m  e  1 1  a 
subfusiformifi. 
fostiformis — Sceptropora. 
fragilis — Dicranopora. 
— Helopora. 
— ^Nematopora. 
— ^Trematopora. 
( Ptilodictya)  — Dicranopora. 
(Stictopora) — Dicranoporu. 
fragil  is-acadienais — Helopora. 
frequens— Fenestella. 
frondifera — Stictoporella. 
frondoea— Ceramophylla. 
— Clathropora. 
— Heterotrsrpa. 
— Phyllodictya. 
— ^Probosdna. 
— Tseniodictya. 
(Alecto) — Proboedna. 
(Aulopora) — ^Probosdna. 
( Monticulipora) — ^Heterotrypa. 
(Monticulipora)     (Nich.,  J.    & 

J. ) — Peronopora  dedpien^ 
(Rhinopora) — Rhinopora  vemi- 

cofla. 
( Stomatopora ) — Proboedna. 
frondosa-clintonenais— Clathropora. 
frondosus  (Chaetetes) — Heterotrypa. 

(Chsetetes)   (Nich.)— Pferono- 
pora  dedpiens. 
frondoeus  limatus    (Chaetetes) — Hetent- 

trypa  frondosa. 
fruticellus— Thamniscus. 
fruticocA — Acanthocladia. 
— Stictopora. 
(Bythopora) — Bythopora  den- 

drina. 
( Monotrypa) — Chsetetea 
frutioosus  (Hamilton) — Chsetetee. 

(Lower  Helderberg)— Mono- 
trypella  arbuscula. 
furcatufl — Chstetea. 
gelasinosa — ^Homotrypa. 
geniculata— CallotryxMu 
— Cystopora. 
(Callopora)— CWlotrypa. 
geometrica — Fistulipora. 
gigantea— Pachydictya. 
— ^Ptilodictya- 
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gigantea  (Heterodictya) — Ptilodictya. 
gilberti — Cystodictya. 
gladiola — Ptilodictya. 
glomerata — Stictopora. 
— ^Trematella. 

( Trematopora )  — ^Tremafcella. 
goodhuensis — Callopora. 
gracilis — Bythopora. 
— Clathropora. 
— Phylloporina. 
— Polypora. 
-^-Rhombopora. 
( Batostomella) — ^Bythopora. 
( Ch«tetee ) — ^Bythopora. 
( Homotrypella) — Bythopora. 
( Monticulipopa) — Bythopora. 
( Retepora ) — Phylloporina. 
(Subretepora) — Phylloporina. 
gracillimum — ^Lioclema. 
grahami — A rthropora  shaft eri-cleave- 

landi. 
graminifolia — Stictopora. 
granatula — Stictopora. 
grandis — Archimede& 
— Dichotrypa. 
— Evactinopora. 
— ^Prasopora. 
— Rhinidictya 
( Monticulipora)  — Prasopora 
granifera — Fistulipora. 
— Orthopora. 
— Stictopora. 

( Fehestella)  — Semicoeciniiim. 
( Lichenalia) — Fiatiilipora. 
( Pileotry  pa)  — Fistulipora. 
(Trematopora) — Orthopora. 
^srrauileram — Semicoecinium . 
granilinea — Orthopora. 
— Polyjfora. 

( FeneeteUa) — Polypora. 
( Trematopora)— Orthopora. 
granistriata — Bactropora.  • 

— Phylloporina. 
( Trematopora) — Bactropora. 
granoea^Nematopora. 
granosus — Cceloconos. 
granulata— Trematopora. 
granulifera — Batostomella. 
— Homotrypella. 
(Batostomella) — H  o  m  o  t  r  y  - 

pella. 
(Monticulipora) — Homotry- 
pella. 
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granulifera  (Rhombopora) — Batosto- 
mella. 
(Trematopora) — Batosto- 
mella. 
granulifeniB  (Chsetetes) — Homotrypella. 
granulosa — Ceramoporella. 
— Dicranopora. 
— Fenestella. 

(Ptilodictya) — Rhinidictya. 
( Rhinidictya) — Dicranopora. 
granulosa-milfordensis — Ceramoporella. 
gregaria — Petigopora. 
halli — Fistulipora. 
— Phylloporina. 
— Trematopora. . 
halliana — Polypora. 

hamiltonense — Monticulipora  winchelli. 
hamiltonensis — Cheetetes. 

— Cystodictya. 
— Reteporina. 
— Streblotrypa. 
(Callopora) — Streblotrypa. 
(Ceriopora) — Streblotrypa. 
( Polypora) — Reteporina. 
( Retepora)— Reteporina. 
( Rhombopora) — S  t  r  e  b  I  o  - 
trypa. 
hamiltoniana— Polypora. 
hanisi — ^Helopora. 

(Calloporella) — Calloporella  circu- 
laris. 
helderbeiigice — Monotrypa. 
helioe — ^Fistulipora. 
hemicycla — Semicoscinium  labiatum. 
henusphericar-Oepipora. 
— Fistulipora. 
( Callopora) — Fistulipora. 
hemisphericus  (Thecostegites)  —  Fistuli- 
pora. 
hemitrypa — ^Hemitrypa  proutana. 
herrickana — ^Fenestella. 
herricki — Bythopora. 
hertzeri — Streblotrypa, 
hestia — ^Fenestella. 
heteropora — Callotrjrpa. 
hexagona — Orthopora. 
hexagonalis — Leptotrypa. 
— Pachydictya. 
— ^Polypora. 

( Fenestella) — Poljrpora. 
hexagonalis-foraminulosa— Polypora. 
hilli — Escharopora. 
hindei — Semicosciiuum. 
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hirsuta — Atactopora. 
hispida — Chilotrypa. 
hospitalis — Praaopora. 
hopitalis-lsevie— Monticulipora  Iflevis. 
hoepitalis-neglecta — Praaopora  hoepitalis. 
humifusa— Hemodia. 
humile — Batostoma. 
humilia— Chsetetee. 

( Rhinidictya) — ^Pachydictya. 
huronensi»— Fiatulipora. 
— Stenopora. 

( Ceramopora) — Fistalipora. 
hyale — Coelocaulis. 
idalia — Fenestella. 
idothea — ^Polypora. 
imbricata — Ceramopora. 

— Helopora. 

— Polypora. 

(Coeloclema) — Diameeopora. 
imbricella — Ceramopora. 
immersa — Orthopora. 
imperfectam — Hemiphragma. 
implicatmn — Batoetoma. 
impolita — Anolotichia. 
impresea — Crepipora. 

—Polypora. 
insequalia — Feneetella. 

— Ptiloporella. 

( Fenestella)— Ptiloporella. 
incerta— Monotrypa. 
— Phylloporina, 
— Polypora. 

( Retepora) — Phylloporina. 
( Subretepora ) — Ph  y  Uoporina. 
incipiens — Phanopora. 
incisurata — Cystodictya, 
inclusa — Ceramoporella. 
— Favicella, 

( Thalloetigma )  — Favicella. 
inclusapora — Favicella  inclusa. 
incompta — Monticulipora. 
incongruens — Fenestella. 
incontroversa — Callopora. 
incrassata — Fistulipora. 

— Paleschara. 

— ^Rhombopora. 

— Stictopora. 

( Callopora) — Fistulipora. 

( Cystodictya) — Stictopora. 
incrustans — Ceramopora, 

— ^Paleschara. 
incurva — Clonopora. 
indenta — Cystodictya. 
inexpectans — Monotrypa  helderbergise. 


in  fida — Mesotrypa. 
inflata — Stomatopora. 
— Tuberculopora. 
( Alecto ) — Stomatopora. 
( Hippothoa) — Stomatopora. 
i  nflecta— Heterotrypa. 
inflexum — Semicoecinium. 
informis — Leptotrypa. 
infraporosa — Fenestrapora. 
infrequens — Diameeopora. 

— Ptilopora. 

( Coeloclema) — Diamesopora. 

(Trematopora) — Diamesopora. 
infundibuliformis — Goigonia. 
insignis — Homotrypa  subramosa^insignis. 
instabilis — ^Homotrypella. 
insueta — Atactoporella. 

— Berenicea. 
insularis — ^Prasopora. 
intabolata — ^Monotrypa. 
interaspera— Fistulipora. 
intercalaiis — Homotrypa. 

— Stenopora. 
intercella — Paleschara. 
i  n  tercellatum — ^Lioclema. 
intermedia-  -Clathropora. 

— Dichotrypa. 

— Fenestella. 

— ^Hnnatopora. 

— Polypora, 
intermedins — Archimedes, 
intermittens — Stenopora. 
intemascens — Chsetetes. 
intemodata — Callotrypa. 
intemodiar— Dicranopora. 
interplana — Orthopora. 
interpolata — ^Tseniodictya. 
interporoea— Ceranjoporella. 
interruptum — Semicoscinium. 
interstincta— Batostomella. 

(Stictoporella)  — Stictoporella 
*  flexuosa. 

interstriata — Stictopora. 
intertexta — Clathropora. 
invaginatus-^Archimedes. 
invertis — Cystodictya. 
involvens — Lioclema. 
iowensis — Spatiopora. 
irrasum — Hemiphragma. 
irregularis — Ceramoporella. 

— Coelocaulis. 

—Helopora, 

— ^Leptotrypa. 

(Alveolites) — Ceramoporella. 
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irregularis  (Callopora) — CoelocaullB. 

(Ceramopora) — Batostoma 

implicatum. 
( GhseteteB) — Leptotrypa. 
( Monotrypa) — Leptotrypa. 
( Monticulipora) — Leptotrypa. 
(Trematopora) — Orthopora. 
jamesi — Batostoma. 

(Chfletetee) — Batostoma. 
jameeii  (Cyclopora) — Escharopora  pavo- 

nia. 
juncea — Fenestel  la. 
kentuckyensis — Monticulipora. 

— Ptilodictya. 
keyserlingi — Glyptopora. 
labecula — Ceramopora  oonfluenB. 
labeculoidea — Ceramopora. 
labeculosa — Spatiopora. 
labiatum — Semicoscininm . 
labiosa — Fistulipora. 
labyrinthica — Stictopora. 
Iwviramus — Bytbopora  gracilis. 
Ise  vis— M  onticulipora. 
Isevis-consimilis — ^Monticulipora. 
laevistriata — Polypora. 
lame]  lata — Fistulipora. 
lamellosa — Monticulipora. 
laminata — Nicholsonella. 

— Lioclema. 
lam  inatum — Lioclema. 
lanceolata  -  americana — Ptilodictya    ex- 

pansa. 
largior— Fenestrapora. 
largissi  ma — Polypora. 
lata — Prismopora. 
— Rbinidictya. 
— Unitrjrpa. 

( Dicranopora) — Rbinidictya. 
( Fenestella) — Unitrypa. 
lati  carina — Fenestella. 
laticrescenfl — Ptiloporel  la. 
lati  juncturum — Sem  icoscinium. 
latispiralis — Helicopora. 
latitruncata— Polypora, 
latum — Coecinium. 
laxa — Proboscina. 

(Arcbimedes) — Arcbimedes     owen- 

anus. 
( Fenestella) — ^Arcbimedes. 
laxata — ^Bytbotrypa. 
laxum — Cbainodictyon. 
laxmn-minor — Cbainodictyon. 
laxus — Arcbimedes. 
lena — Calloporella. 


lens  (Fistulipora) — Calloporella. 

(Monticulipora) — Calloporella  circu- 
laris. 
lenticularis — Prasopora. 
lepidodendroides — ^Rbombopora. 
levinodata — Polypora, 
libana^Escbaropora. 

— Stenopora. 
licbenoides — ^Ptilodictya, 

(Stromatopora)  —  Arthropora 
sbafferi, 
liliea — Polypora. 
limata — Cystodictya, 
limbata — Fenestella,  v. 

limbatus-remotus — Fenestella  remota, 
1  imitaris — Constellaria. 
— Diplotrypa. 
— Escbaropora. 
— Fenestella. 

(Stellipora) — Constellaria. 
lineanoda — Fenestella. 
linearis — Cystodictya, 
lineata — Cystodictya. 
— Nematopora. 
— Ortbopora. 
— Spatiopora. 
(Crateripora) — Escbaropora   falci- 

formis. 
(Helopora) — Nematopora. 
(Pbractopora) — Pbractopora   cris- 

tata. 
(Rbombopora) — Orthopora. 
(Trematopora) — Ortbopora. 
lineata-expansa  ( Crateripora )  —  Escba- 
ropora falciformis. 
lineata-incepta — Spatiopora. 
lineata-majoiv-Cystodictya. 
lineata-sancti-ludovici — Cjrstodictya. 
lineinodis — Rbombopora. 
lineinodis-bumilis — Rbombopora. 
lineopora — Nematopora. 
lirata — Pbsenopora. 
lobata— Euspilopora. 
loculata — Loculipora. 
lodiensis — Fenestella. 
longimacula— Fistulipora. 
longispina — Licbenotrypa, 
Innata — Buskopora. 

( Fistulipora) — Buskopora. 
(Licbenalia)  —  Buskopora    den- 
tata. 
lunata-tubulata — ^Buskopora  dentata. 
lunulatum — Semicoecinium. 
lycoperdon — Cbsetetes. 
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lycoperdon   ( Praflopora )  —  Prasopora 

simulatrix. 
lycoperdon-selwyni — Prasopora. 
lycopodites — Favositee. 

(Chaetetee) — Chaetetee  lyco- 
perdon. 
lyelli — Fenestella. 
lyra    (Fenestella) — Lyropora   subquad- 

rans-lyra. 
lyroides — ^Dichotrypa. 
maccoyana — Polypora. 
macropora — Callotrypa. 
— ^Nematopora. 
( Callopora) — Callotrypa. 
(Trematopora )  — Nematopora. 
niacropora-signata — Callotrypa. 
mac  rostoma — Eridopora. 
maciilata — Atactopora. 
— Ceramopora. 
— Dekayia. 
— Escharopora. 
— Paleschara. 
( Leptotrypa ) — Paleschara. 
(Monticulipora) — Dekayia. 
( Ptilodictya )  — Escharopora. 
maculosa — Fistulipora. 
— Spatiopora. 
( Callopora ) — Fistulipora. 
( Lichenalia)  — Fistulipora. 
(Trematopora) — Fistulipora. 
maculosa  -  incepta  —  Spatiopora   lineata- 

incepta. 
magna — Hederella. 
— Monotrypa, 
— Phsenopora. 
(Stictopora)  — Pheenopora. 
magnifica — Fenestella. 
— ^Ptilodictya. 
magnipora — Pachydictya. 
magnopora — Callopora. 
magnoporum — Batostoma. 
major — Streblotrypa, 
mammillosa — Monticulipora  molesta. 
mam  mulata — Monticulipora. 

(Monticulipora)       (Nich.) — 
Heterotrypa  frondosa. 
mammulatus  (Quenstedt) — Chsetetes. 

( Chaetetes) — Monticulipora. 
— Heterotrypa 
frondosa. 
mammulata-molesta  —  Monticulipora 

molesta. 
manitobense — Batostoma. 
manitobensis — Polypora. 


mardda— Fenestella. 
maiginalie— Fenestella. 
marginata — Pinacotrypa. 

(Polypora) — Polypora  submar- 
ginata. 
maxima— Ceramopora. 
mediopora — Coelocaulis 
meekana — Fenestella. 
— Stenopora. 
meekanus— Archimedes, 
meeki — Cystodictya. 
— Bythopora. 
— ^Helopora. 

(Chaetetes)— Bythopora. 
( Homotrypella)— Bythopora. 
( Monticulipora)  — Bythopora. 
( Ptilodictya)— Cystodictya. 
megastoma— Phractopora. 
membranacea^-Berenicea. 
mezicana — Polypora. 
michelinia — Glyptopora. 

( Phractopora) — 6 1  y  p  to  p  o  ra 
sagenellarlata. 
microporum— Liodema. 
microecopicus — Chaetetes. 
microtrema— Fenestella. 
milfordensis — Ceramoporella  granulosa- 

miifordensis. 
milleri— Mesotrypa. 
mimica— Fenestella. 
minima— Leptotrypa. 
— ^Prismopora. 
— Rhinidictya. 

(Eridopora)— Eridopora  dentica- 
lata. 
minima-modesta— Rhinidictjra. 
minimus  (Favosites) — Monotrypa  sphe- 

rica. 
minnesotense — ^Batostoma. 
minnesotensis — Berenioea. 

— Homotrypa. 
minnesotensis-montifeia — Homotrypa. 
minor — Pinnatopora. 
— ^Rhombopora. 
minuta— Nematopora. 

( Fistulipora)- Lioclema. 
( Trematopora) — Nematopora. 
minutum — ^Lioclema. 
minutus— Bythopora  delicatula. 
minutissimum — ^Lioclema. 
mirabile — Semicoscinium. 
missouriensis — ^Lioclema  ponctatam. 
modesta— Fenestella. 
molesta — ^Monticulipora. 
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moniliformis — Heterotrypa. 
— Stomatopora. 
(Amplexopora)  —  Hetero- 
trypa. 
( Chfieteten ) — Heterotrypa. 
(Monticulipora)  — Hetero- 
tryxMi. 
monticula — Monticulipora. 
monticulata — Fistulipora. 
— Monotrypa. 
monticulatus  (Chfetete«) — Monotrypa. 
montifera — Eurydictya. 
— Rpatiopora. 
— fitenopora. 
montuoeam — Batostoma. 
rauoronata — Helopora. 
m  ultaculeatum — Lioclema. 
multifida — Phaenopora, 
multigranoea — Atactoporella. 
multiplex — Polypora. 
multixK)ra — Eurydictya. 
— Rhombopora. 
(Fistulipora)  —  Ohiloporella 

nicholsoni. 
( Phsenopora )  — Eurydictya. 
( Rtictopora )  —  Oy stodictya   in- 
dsurata. 
mnltiporata — Homotrypella. 

— iStreblotrypa. 
multiporata-Iodienflis — Fenestella  lodien- 

sis. 
multiramis — Ptilodictya. 
inultiramuH — ^Thamniscufi. 
inultiHpinf)Ha — Dekayia. 

— Fenestella. 
m  u  1  tiseriata — Call  otry  pa. 
multitabulata — Oallopora. 
m ul ti tubennilata — Monotrypella    q  n  a d- 

rata. 
mundula — Atactoporella. 
— Homotry]iel  la. 
( Atactopora) — Atactoporella. 
munduluni — Mitoolema. 
muscatinenmfl — Ohsetetefl. 
mutabiliH — Eridotrypa. 
— Polypora. 
— Khinidictya. 
( Fenestella) — Polypora. 
( Stictopora) — Rhinidictya. 
mutabiliH-inajor — Rhinidi4»tya. 
mntabilifi-minor — Eridotrypa. 

(Stictopora)  —  Rhinidic- 
tya. 
mutabilifHsenilis — Rhinidictya. 


nana — ^Tropidopora. 
.  — ^Unitrypa. 
( Fenestella ) — Unitrypa. 
nanus — Thamniscus. 
nashvillensis — Rhinidictya. 
nebulosa — ^Ptilod  icty  a. 
neglecta — Diplotrypa. 
— Fistulipora. 
— Rhinidictya. 
neglecta-canadensin — Rh  in  id  icty  a. 
neglecta-maculata — Fistuli  pora. 
negligens — Archimedes, 
nereidis — Pinnatopora. 
nereis — Ichthyorachis. 
nervata — Ptiloporella. 
nervia — Unitr3rpa. 
nervia-constricta — Unitrypa, 
newberryi — Aspidopora, 
newportensis — Atacttoporella. 
nexa — Polypora. 
nexilis — Fenestella. 

(Alecto) — Batostoma  implicatum. 
niagarensis — Drymotrypa. 
nicholsoni — Ohiloporella. 
— Fenestella. 
— Rhinidictya. 
( Ceramopora )— Ohiloporella. 
(Monticulipora)  —  Ohilopo- 
rella. 
nicklesi — Rhombopora. 
— Streblotrypa. 
nitida — Oystodictya. 
— Liocleraella. 
( Graptodictya )  — Graptod ictya  per- 

elegans. 
(Trematopora) — Lioclemella. 
nitidula — Batostomella. 
— Dicranopora. 
( Ptilodictya ) — Dicrranoiwra. 
nodata — Pinnatopora. 
— Reptaria. 

(Glauconome)  — Pinnatopora. 
( Ptilionella ) — Reptaria. 
nodocarinata — P(  )ly  pora. 
nodoiiorsal  is — Fenestella. 
nodosa — Fenestella. 
—Helopora. 
— Hemitr>'pa. 
— Monotryjia. 
— Orthopora. 
— Prasopora. 
— Ptilwlictya. 
— Ptilopora. 
— TremateH^tized  by  GoOglc 
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nodosa — Trematopora. 

( Trematopora)  — ^Treraatella. 
noduloea — Callopora. 

— Calloporella. 
(Monticullpora) — Callopora. 
nodulosus  (Chsetetee) — Callopora. 
nodulifera — Fistulipora. 
noe — Fenestella. 
normalie — Fenestella. 
— Fistulipora. 
norwoodiana — Fenestella. 
notha — Ceramopora. 
nummiformis — Callopora. 
nysa— ThamniscoB. 
obeea— Pachydictya. 
obliqua— Eridotrypa. 
— Homotaypa. 
— Polypora. 
— Ptilodictya. 
— Rhinidictya. 
— Streblotrypa. 

(Stictopora) — Cystodictya  incis- 
urata. 
— Ptilodictya. 
obliquata — Ptilotrypa. 
obliquatum — Semicoscinium  lunulatum. 
obliquus — Arthrostylus. 
obsciira — Dekayella. 
obsoleta— Stictopora. 
occidens — Lioclema. 
oocidentalis — Fenestrapora. 
— Pachydictya. 
— ^Tseniopora. 
ocellata — Cystodictya. 
octonarius — Thamniscns. 
ocuiata — Prasopora. 
oculi  f era — Callotry  pa. 
offula — Paleschara. 
ohioensis — Ceramoporella. 
— Lioclemella. 
— Rhombopora. 
— Stenopora. 

( Callopora)— Lioclemella. 
( Ceramopora)— Ceramoporella. 
(Monticullpora) — Dekayella  ul- 
richi-robusta. 
onealli — Callopora. 

( Monticullpora   (Heterotrypa)) — 
Callopora  onealli-sigillarioides. 
onealli-communis — Callopora. 
onealli-sigillarioides — Callopora. 
operculata — Pinacotrypa. 
oppleta — Callopora. 
orbiculata — Ceramo{x)ra. 


orbicutata — Ceramopora. 
orbipora — Orthopora. 
— Stictotrypa. 
(Stictopora)  — Stictotrypa. 
(Trematopora) — Orthopora. 
omata— Leptotrypa. 
— Orthopora. 
(Trematopora) — Orthopora. 

— ^Trematopora  pri- 
migeniaromata. 
ortoni — ^Atactoporella. 

( Chsetetes ) — A  tactoporella. 

( Monticullpora)  — Atactoporella. 

— Monotrypa    no- 
dosa, 
osculum — Diamesopora. 
ostiolata^-dhilotrypa. 
ottawaense — ^HemiphragnuL 
ottawaensis — ^Astroporites. 
ottawense — Hemiphragma. 
ovalis— Lyropora. 

— Nematopora. 
ovata — Cystodictya. 
— Fistulipora. 
— Homotrypella. 
— Stromatotrypa. 
( Lichenalia)— 'Fistulipora. 
( Stictopora) — Cystodictya. 
ovatipora — Cystodir^tya. 
— Orthopora. 

(Stictopora)   (Hall)— Cystodic- 
tya. 
(Miller)  —Sticto- 
trypa similis. 
( Trematopora ) — Orthopora. 
ovatopora — Eschara. 
ovatmn — Acanthoclema. 
owenanus — ^Archimedes. 
owen  i — Cceloclema. 
paliformis — Glossotrypa. 
palmipes — Euspilopora. 
papillata— Monticullpora. 
papillatus — Chaetetes. 
papil  losa — Stictopora. 
paral  lela — Fenestella. 
— Orthopora. 
— Ptilocella. 
— Rhinidictya. 
(Fenestella) — Loculipora  locu- 

lata. 
(Ptilodictya)    (James)— Rhini- 
dictya. 

(H.  &  8.)— Ptilo- 
cella. 
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parallela  (Trematopora) — Orthopora. 
parasitica — Idiotrypa. 

— ^Monticulipora. 
— Sphragiopora. 
(Callopora) — Liociema   and 

Ccelocaulia  mediopora. 
(Fistulipora)  — Liociema. 
parasitica-plana — Monticulipora. 
parasiticum — Liociema. 
pannula — Aspidopora. 
parmula-fenestelliformia — Aspidopora, 
parva — Constellaria. 
— IMcranopora. 
— Stomatopora. 

(Monticulipora)  — Constellaria. 
parvicella — Ceramopora. 
parvula — Bythopora, 
parvulipora — Fenestella. 
patella — ^Mesotrypa. 
patellifera — Fenestella  variapora. 
paterif  orm  is — Hemitrypa. 
patula — Stenopora. 
paacipora — Callotrypa. 
paucirama — Prismopora. 
pauciramus — Thamniscus. 
paupera — Heterotrypa. 
— Ptilopora. 
— Rhinidictya. 

( Stictopora)  — Rhinidictya   p  a  u  - 
pera  and  neglecta. 
pavonia — Escharopora. 
pavonica — Escharopora  pavonia. 
paxillata — ^Polypora. 
peculiaris — Actinotrjrpa. 
— Fenestella. 

(Fifltulipora)  — Actinotrypa. 
pediculata — Rhinidictya. 
pel  licnlata — Dekayia. 
penniformis — ^Tseniopora. 

( Ptilionella)  — Reptaria  stolo- 
nifera. 
perampla — Crepipora. 
perangalata — Polypora. 
perantiqua — Gorgonia. 
perarcta—Cystod  ictya. 
perelegans — Oalloponu 
— ^Fenestella. 
— Graptodictya. 
( Ptilodictya) — Graptodictya. 
perforata— Loculipora. 
permaiiginata — Fistulipora. 
— Stictopora. 
(Fenestella)  —  Semicoecini- 


permaiginata  (Lichenalia) — Fistulipora. 
permai^natum — Semicoscinium . 
perminimus — Archimedes, 
perminuta — Fenestella. 
— Strotopora. 
pemodosa — Unitrypa. 
perplexa — Fenestella. 
persimilis — ^Rhombopora. 
perspinulata — ^Trematella. 
perstriata — Hemitrypa. 
pertenuis — Paleschara. 
— Phacelopora. 
(Fenestella) — ^Fenestella   prou- 

tana. 
( Rhopalonaria) — Stomat  o  p  o  r  a 
delicatula. 
pertollata — ^Reteporina. 
perundata^-Reteporidra. 
perundulata — Reteporina. 
perversa — Oycloporella. 
petasiformis — Amplexopora. 
petasiformis-welchi — Amplexopora. 
petechialis — Petigopora. 
petropolitanus — Chcetetes. 

(Chsetetes) — M  esotrypa 
whiteavesi. 
philia-  ..enestella. 
phillipsi — Reteporina, 
pinnata — Phractopora. 
— ^Ptiloporina. 
— Septopora. 

(Fenestella) — Ptiloporina. 
(Glyptopora) — Phractopora. 
( Pinnaporina )  — Ptiloporina. 
plana — Pinacotrypa. 
planiramosa — ^Fenestella. 

(Fenestella)  (Lower  Helder- 
berg )  — Polypora. 
planodorsatum — Semicoscinium. 
platjrphylla — Phsenopora  expansa. 
plumaria — Ptilodictya. 
plumea — Stictoporina. 
plumosa — Glyptopora. 
— Hemitrypa. 
( Fenestella) — Hemitrypa. 
plnmosam  (Coscinium) — Glyptopora  and 

Glyptopora  sagenella-caliculosa. 
polygona — Orthopora. 
polymorpha — Stenopora  tuberculata. 
polystomell'  — Constellaria. 

(Monticulipora)  — Constella- 
ria constellata  and  polysto- 
mella. 


ponderosa — Anolotichia. 

Digitized  by 


Google 


456 


AMERICAN    FOSSIL   BRYOZOA. 


[BCnJL.]73L 


ponderoea — Nicholaonella. 
— Ptilodictya, 
(Callopora) — Lioclema. 
( Fistulipora) — lioclema. 
( Fistuliporina) — Lioclema. 
( Trematopora  )  —  Fistulipora 
maculosa, 
ponderoeum — Lioclema. 
ponderosus — Chfletetes. 
popeana — Fenestella. 
porosa — Polypora. 
prsecursor — Unitrypa. 
prsenuntia— Dekayella. 
prsenuntia-multipora — Dekayella. 
prsenuntia-nievigera — Dekayella. 
prsenuntia-simplex — Dekayella. 
prima — Rhinopora. 

(Hemitrypa) — Unitrypa  nervia. 
primigenia — ^Trematopora. 
pri  migenia-omata — Trematopora. 
primigenia-spinosa — Trematopora. 
primitiva — Berenicea. 
prisca — Reteporina. 
— Streblotrypa. 
( Cavea) — Streblotrypa. 
(Fenestella) — Semicoecinium  tenu- 

iceps. 
( Retepora) — Reteporina. 
proceritas — Fenestella. 
projects — Unitrypa  acaulis. 
prolifera — Acrogenia. 
prolifica — Fistulipora. 

( Heterotry  pa)  — Heterotrypasub- 

ramosa-proli  fica. 
( Monticulipora )  —  Heterotrypa 
subramosa-prolifica. 
prolixa — Fenestella. 
proporoides  (Fistulipora)  —  Pinacotrypa 

elegans. 
propria  (Fenestella) — Polypora. 
proutana — Fenestella. 
— Hemitrypa. 

(  Stomatopora )  —  Stomatopora 
delicatula. 
proutana-nodulosa — Hem  itrypa, 
proutana-vermifera — Hemitrypa. 
proutanus — Archimedes, 
prouti — Ptilopora. 
proxima — Monotrypa. 
proximus  (Favositea) — Monotrypa. 
psyche — Polypora. 
pulchella — Callopora. 
— Fenestella. 
—Polypora. 


pulchella — Rhombopora. 
pulchella-persimilis — Callopora. 
pulchellum — Arthroclema. 
pulchellus    ( Chaetetes )—  Callopora    au- 

drewsi. 
pulchra — Nicholsonella. 
pumila — Pachydictya. 
pumila-sublata — Pachydictya. 
punctata — Constellaria. 
— ^Phsenopora. 
— Trematopora. 
(Callopora) — Lioclema. 
( Monticulipora )  — Constellaria 
( Ptilodictya) — Phfienopora. 
punctatum — Lioclema. 
punctifera — Eridopora. 
punctillatum — Lioclema. 
punctipora — Glyptopora. 
— Stictotrypa. 
( Stictopora)  — Stictotrypa. 
punctostriata — Polypora. 
pustulosa— Amplexopora. 
— Cystodictya. 
— Fistulipora. 
( Lichenalia) — Fistulipora. 
(Monticulipora) — A  mplexoptira. 
puteolata — Intrapora. 
pyriformis — Buskopora. 
quadrangula — Fenestella. 
quadrangularis — ^Leptotrypa. 
— Polypora. 
(Chsetetes)  — Leptotrypa 

quadrangularis. 
( Fenestella ) — Polypora. 
(Paleschara) — Leptotryi*. 
quadrata — Helopora. 

— Monotrypella. 
( Monticulipora) — Monotrypella, 
( Nematopora )  —    Nematopora 
ovalis. 
quadrata-subquadrata — Monotrypella 

subquadrata. 
quadratus  (Chsetetes) — Monotrypella. 
quadrula — Unitrypa. 
quebecensis — Mesotrypa. 
quinquerad  lata — Evactinopora. 
quincuncialis — Lyropora. 
radialis — Polypora. 

— Streblotrypa. 
— Vinella. 
radiata — Ceramopora. 
— Evactinopora. 
— LicheJialia. 
— ^Paleschara.  ^  i 
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ladiata — Soenellopora. 
radiciformis-conferta — Vinella. 
lamosa^Atactoporella. 
— Callopora. 
— Ceriopora. 
— Eecharopora. 
— ^Figtulipora. 
— Stenopora. 
— Stictopora. 

(Eechara) — Ph^nopora  fimbriata. 
(Lichenidia)  — Fistulipora. 
(Monticalipora)  — Callopora. 
(Ptilodictya)  — Eecharopora. 
ramoea-dalei — Callopora  dalei. 
ramoea-rugosa— Callopora  rugoea. 
ramoeos  (Chaetetee) — Callopora. 
ramulofia — ^Aiusotrypa. 

— ^Tseniodictya. 
ramuloea-burlingtonensifi — ^Tseniodictya. 
ramuloBus — ThamniscuB. 
ramulosoB-sevillensiA— Thanmiscus  sevil- 

lensis. 
ranoeculum — Lyropora. 
raripora— Ceramopora. 
— Nematopora. 
(Ptilodictya)  — Nematopora. 
(Stictopora)  — Nematopora. 
recta — Cystodictya. 
— Eecharopora. 
— Stomatopora. 
(Eecharopora) — Eecharopora    falci- 

formie. 
(Stictopora)  —Cystodictya. 
recta-nodoea^Escharopora. 
rectangularis  (Monticulipora) — Monotry- 

pella  quadrata. 
rectilatera  (Stictopora)— Cystodictya. 
rectilinea — Cystodictya. 

— Trematopora. 
rectimaralis^Monotrypa. 
rectistyla — Septopora. 
recubans — ^Tseniopora. 
regalis — Fenestella. 
regalis-macra— Feneetella. 
regularis — Meeotrypa. 
— Orthopora. 
— Streblotrypa. 
(Diplotrypa ) — Me80tr3rpa, 
(Rhombopora)  — Orthopora. 
(Trematopora)— Orthopora. 
remota — Fenestella. 
repens — ^Vinella. 
reticulata- Eschara. 

— Orthopora. 


reticulata — Faleschara. 

— Phylloporina. 
(Intricaria ) — Phylloporina. 
( Rhombopora)  —Orthopora. 
(Subretepora)— Phyllopora. 
(Trematopora)  —Orthopora. 
retif orm  is— Gorgonia. 

( Ptilodictya)  — Stictoporina. 
retrorsa— Lyropora. 

— Nematopora. 
— Polypora. 

( Fenestella)— Lyropora. 
(Unitrypa)— Unitrypa  tegulata. 
reverea^-Arthropora. 

(Archimedes) — Archimedes  wor- 
theni. 
rhombicam — Semicoecinium. 
rhombicus— Coeloconus. 

(Chfletetes)  —  Monotrypella 
quadrata. 
rhombifera— Orthopora. 
— ^Reteporina. 

— ( Fenestella) — Reteporina. 
(Trematopora) — Orthopora 
rhombifera  and  Stictopora 
granatula. 
rhomboidea— Tseniodictya. 

(Cycloporina) —Semicoecini- 
um semirotondum. 
( Stictopora )  — Taeniodictya. 
rhomboideum — Semicoecinium. 
richfieldensis — ^Fenestella. 
rigida— Cystodictya. 
— ^Polypora. 
— Stictoporella. 
(Fenestella)— Polypora. 
(Stictopora)— Cystodictya. 
robusta — ^Amplexopora. 
— ^Pachydictya. 
— Polypora. 
— Septopora. 
(Fenestella)— Polypora. 
robusta-intermedia— ^ptopora. 
romingeri — ^Fistulipora. 
rotunda— Mesotry  pa. 
rudis — Fenestella. 
— Stenopora. 

(Pachydictya)— Pachydictya  crassa. 
(Ptilodictya) — Pachydictya  crassa. 
rugosa—Callopora. 

(Fistulipora)-  Batoetoma. 
( Monticulipora) — Callopora. 
rugosum — Batostoma. 
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rugosufl  (Chfletetee) — Callopora. 
rostica — Homotrypella. 
— Polypora. 

( Feneetella)  — Polypora. 
( Monticulipora)— Callopora. 
(Pachydictya)  — Pachydictya 

crassa. 
( Ptilodictya ) — Pachydictya  craasa. 
eaffordi — Fiatulipora. 
saganella  (Coscinium) — Glyptopora  sage- 
nella. 

— Glyptopora. 

(Phractopora) — Glyptopora 
michelinia. 
sagenella-caliculosa — Glyptopora. 
sagenella-lata — Glyptopora. 
sancti-ludovici — Fenestralia. 
sancti-ludovici-compactar— Fen  e  b  t  r  a  I  i  a 

compacta. 
scabioea — Petigopora. 
scalaris — Unitrypa. 
acalariforiuis — Scalaripora. 
schucherti — Atactoporella. 
scidacea — Ceramella. 
scitula  (Pachydictya)— Pa c  hydictya 
crasea. 

(Stictopora)  — Cystodictya. 
scrobiculata—Crieinella. 
— Fiatulipora. 
(Crisina)  — Crisinella. 
(Fistuliporina)  — ^Fistulipora. 
(Thallostigma)  — Fiatulipora. 
acutulata— Stictoporina. 
— Streblotrypa. 
(Ptilodictya)  — Stictoporina. 
(Stictopora)  — Stictoporina. 
(Trematopora)   (Upper  Helder- 

berg)  — Orthopora. 
(Trematopora)    (Hamilton) — 
Streblotrypa. 
sculptilia — ^Thamniacua. 

(Feneatella)  —Feneetella   a  t  e  1  - 
lata, 
acutulata — Orthopora. 
acutulatum  ( Acanthoclema)  — S  t  r  e  b  1  o  - 

try  pa. 
aegregatum — Lioclema. 
aelkirkenais — Meaotrypa. 
aelwyni — Praaopora. 

(Monticulipora) — Praaopora  simu- 
latrix  and  Praaopora  aelwyni. 
aelwyni-hoapitalia — Praaopora  hoapitalia. 
aemipilaria — ^Leptotrypa. 
semireducta^-Clonopora. 


semirotundum — Semicoecimuin. 
aemiatriata — Cyatodictya. 
aeparata — ^Homotrypa. 
— Polypora. 
— Scalaripora. 
(Feneatella) — Polypora. 
aeptosar— Amplexopora. 
"aereata^Priamopora  eerrata. 
aerialia — Fiatulipora. 
aerrata— Eoapilopora. 
—Feneatella. 
— Priamopora. 
aerratula— Feneatella. 
aerrulata — ^Pinaootrypa. 
— ^Priamopora. 

(Fiatuliporina)  — Pinacotrypa. 
(Thalloetigma)  — Pinacotiypa. 
sevillenaia — Feneatella. 

— Thamniacua. 
aexradiata — Evactinopora. 
ahafferi — Arth  ropora. 
ahafferi-cleavelandi — Arthropora. 
ahumardi— Feneatella. 
— Polyx)ora. 
(Feneatella) — Feneatella   pe^ 

elegana. 
(Protoretepora) — ^Polypora. 
aigillarioidea  —  Callopora  onealli-sigilk- 

rioidea. 
aignata^-Stenopora. 

(Trematopora) — Callotrypa  ma- 
cropora-aignata. 
ailuriana — Gorgonia. 
aimilia — Homotrypa. 
— Stictotrypa. 
( Stictopora) — Stictotrypa. 
aimplex — ^Arthropora. 
— Bactropora. 
— Nemataxia. 

( Monotrypella)  — Eridotrypa. 
si  mulans — Crepipora. 

— Cyatodictya. 
aimulatrix — Eridotrypa. 
— Pinnatopora. 
— Poljrpora. 
—Praaopora. 
— ^Rhombopora. 
( Monticulipora) — ^Eridotrypa. 
aimulatrix-orientalia— Praaopora. 
aingularia — ^Heterotrypa. 
— ^Trematopora. 
(Callopora)— Trematopora. 
(Fenestella)~Fene8tella  Bingo- 
laritaa. 
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singularis  (Monticulipora) — Heterotrypa. 
singulare — Trematopora. 
edngularitas — Feneetella. 
sinistralie — Ptiloporina. 
ainuoea — Cystodictya. 
— ^Fenestelia. 
Pinnatopora. 

( Glauconome ) — Pinnatopora. 
(Stictocella)— Cystodictya. 
(Stictopora) — Cystodictya. 
sodalis — Botryllopora. 
solida — Anisotrypa. 
— Crepipora. 
— ^Homotiypa. 

( Trematopora) — Homotrjrpa. 
solidissima — lioclemella. 
solitaria — Heterotrypa. 
sparsa  (Trematopora) — Diploclema. 
sparsipora — Prismopora. 
sparsom — Diploclema. 
spatiosa — Crepipora. 

(Unitrypa) — Unitrypa  lata, 
spatulata— Worthenopora. 
Bpergenensis — Figtulipora. 
sphserica — Monotrypa. 
sphserion — ^Leptotrypa. 
spheroidemn — ^lioclema. 
spiculata — ^Trematopora. 
spinifera-— Cycloporella. 
spiniformis — ^Helopora. 
spininodata — Polyjwra. 
spinosa — Mesotrypa. 

— Worthenopora. 
spinosala  (Monotrypa) — Monotr3rpa  spi- 

naloea. 
epinulifera — ^Fistiilipora. 

— Polypora. 
epinnlosa — Batostomella. 
— ^Bjrthopora. 
— ^Monotrypa. 
(Trematopora)     (Hall,  1862)-- 

Bjrthopora. 
(Trematopora)     (Hall,  1876)— 
Trematopora  spiculata. 
spio — Fenestella. 
spiralis — ^Rhombopora. 
spissa — ^Fenestella. 
eplendens — Pachydictya. 
stidhami — Leptotrypa. 
stipata  (Fenestella) — Unitrypa  tegalata. 
stellatfr— Ceramoporella. 
— Fenestella. 
— ^Pfttellipora. 
— Pinaootrypa. 


stellata  (Fistuliporina) — Pinaootrypa. 

( Lichenalia)  — Pinaootrypa. 
stellatom — Aacodictyon. 
stellifera — Meekopora. 
sterlingensis — Earydictya. 
stolonifera— Beptaria. 
stragala— Polypora. 

strata  (Fenestella) — Reteporina  striata, 
striata — Bythopora. 

— Callotrypa. 

— Pinnatopora. 

— ^Ptilopora. 

— Reteporina. 

— Stictopora. 

— Streblotrypa. 

— ^Trematopora.* 

(Callopora)— Callotrypa. 

(Sagenella)— Escharopora  falcifor- 
mis. 

(Thallostigma) — Lioclema  mi^ 
nutnm. 
striatopora— Nematopora. 
— ^Polypora. 

( Fenestella) — ^Polypora. 
( Helopora) — Nematopora. 
striatum — Arthroclema. 

— Cosciniiim. 
striaturum — Coscinium . 
strict*— Polypora. 
strigosa — Nematopora. 
subeequata — Crepipora. 
subangulata — Pinnatopora. 
Bubannulata — Rhombopora. 
subcarinata— Tseniopora. 
subcava — Fistulipora. 
subconcava— Scalaripora. 
subcylindrica — Amplexopora  filiosa. 
Bubflexuosa— Fenestella. 
subfusiformis — Lioclemella. 
subglobosa — Monotrypa  turbinata. 
subglobosum — ^Lioclema. 
subgracilis — Homotrypella. 
subim  bricata — Diamesopora. 
sublaxa — Phylloporina. 
sublaxus — Archimedes, 
submarginata — Polypora. 
submutans — Polypora. 
subnodosa — Callopora. 
subplana— Callopora. 
subpulchella— Heterotryx)a. 
subquadrans — Lyropora. 
— Septopora. 
subqiiadrans-lyra — Lyropora. 
subquadrata — Monotrypella.  j 
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subquadrata — Orthopora. 

(Trematopora) — Orthopora. 
subramosa — Heterotrypa. 
— Homotrypa. 
(Atactopora) — Heterotrypa. 
subramooa-insignis — Homotrypa. 
subramofia-prolifica — Heterotrypa. 
subrecta — Escharopora. 
— Tseniodictya. 
( Ptilodictya )  — Escharopora. 
Bobretiformis — Fenestella. 
subrigida — Cystodictya. 
subrotundus — Ohsetetes. 
sabBpinosa — Streblotrypa. 
substellata^Fistulipora. 
substriata — Unitrypa. 
subtile — lioclema. 
subtortile>-Semico6cinium. 
subtrigona — Fistulipora. 
sabtriquetra — Prismopora  triquetra. 
sulcata— Cystodictya. 
— Fistulipora. 
— Ptilodictya. 
( Stictopora) — Cystodictya. 
sulcatum — Acanthoclema. 
sulcifera — Rhombopora. 
superba — Phanopora. 
— ^Trematopora. 
(Amplexopora)  (Foord) — Batos- 

toma. 
(Amplexopora)  (Ulrich) — Batos- 

toma  minnesotense. 
(Phyllopora)  —  Reteporidra   pe- 

rundata. 
( Ptilodictya ) — Phfenopora. 
superbum — Batostoma. 
swallovanus — Arch  imedes. 
sylvia — Fenestella. 
symmetra — Ptilodictya. 
symmetrica — Anisotrypa. 
tabulata^-Monotrypa. 

— Rhombopora. 
tabulatum  (Ptychonema)— Monotrypa. 
tabulatus  (Chsetetes) — Monotrypa. 
tantula — Polypora. 
tarda—  Pti  lodictya. 
tegulata — ^Unitrypa. 
tenax — Fenestella. 
tenella — Atactoporella. 
— Fenestella. 
— Polypora. 

(Atactopora) — ^Atactoporella. 
tenera — Hemitrypa. 
— Ptilodictya. 


tenue  (Arthronema) — ^Artbrostylus. 
tenuioeps— Semicoscinium. 

(Fenestella)  (Hall)  —  Semicoe- 

cinium. 
(Fenestella)  (Nich.)  —  Fenes- 
tella arkonensis. 
tenoimurale — Hemiphragma. 
tenuirama — ^Rhombopora. 
tenuiramosa— Pinnatopora. 
tenuis — ^Arthrostylus. 
— Chsetetes. 
— Fenestella. 
— Paleschara. 
— Phsenopora. 

( Escharopora) — Phsenopora. 
( Helopora) — Arthrosty  lus. 
( Ptilodictya )  — Phsenopora. 
tenuiasima— Stomatopora  delicatula-tenu- 

issima. 
tenuistriata — Pinnatopora. 
terebriformis — Archimedes, 
teres — ^Ptilodictya  nodosa, 
tessellata — Favicella. 
thyene — Semicoscinium. 
tortar— Fistulipora. 

( Fenestella) — Semicoscinium. 
(Lichenalia) — Fistulipora  torta  and 
Fistulipora  triaerialis. 
tortalinea — Orthopora. 
tortuosa — ^Fistulipora  serial  is. 
tortum — Semicoscinium. 
transversa — Orthopora. 
— Polypora. 
(Fenestella)  —  Unitrypa  t^n- 

lata. 
(Rhombopora) — O  rthopora 

hexagona. 
( Trematopora ) — Orthopora. 
transversalis — Rhombopora. 
trentonense — Cosloclema. 
— Diploclema. 
trentonensis — Dekayella. 
— Eridotrypa. 
— Ph  y  lloporina. 
— Rhinidictya. 
(Dekayia)— Dekayella. 
( Diamesopora) — Coeloclema. 
(Dicranopora) — ^Rhinidictya. 
(Monticulipora)  —  Eridotry- 
pa. 
( Monotrypella ) — Eridotrypa. 
( Retepora) — ^Phylloporina. 
(Subretepora)  —  Phyllopo- 
rina. 
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triangularis— Fistolipora. 
triangolata — ^Prismopora. 
trifaria— Fistulipora. 
trifolia^-Pbractopora. 
trilineata— Oystodictya. 
— ^Pinnatopora. 
(Glauconome) — Pmnatopora. 
(Stictopora)— Cystodictya. 
triloba— Fistulipora. 
triquetra — Priflmopora. 
triseriale — Acanthodema. 
triserialis — Fenestella. 
— Pachydictya. 
(Stictopora) — Acanthoclema. 
trituberculata— Fenestella. 
tuberculata— Bschara. 
— Fenestella. 
— Fistulipora. 
— Homotrypa. 
— Polypora. 
— Spatiopora. 
— Stenopora. 
( Flustra) — Stenopora. 
( Monticulipora ) — Spatiopora. 
(Nich.)— Spa- 
tiopora cor- 
ticans. 
(Polypora) — Pol3rpora  arkon- 
ensis. 
tuberculatum — Semiooscinium. 

( Coscinium )  — Fistulipora. 
tuberculatus  (Chsetetes) — Spatiopora. 

(Nich.)  — Spati- 
opora corti- 
cans. 
tuberculosa— Rbinopora. 

— Trematopora. 
tubulosa — Diamesopora. 
— Rbinopora. 

( Trematopora )— Diamesopora. 
tumulosa — Cystodictya. 
— ft*obo8cina. 
( Stictopora )  — Cystodictya. 
turbinata— Monotrypa. 
turgida — ^Pachydictya. 
— Stomatopora. 
typicalis — Atactoporella. 
typicalis-prsecipta— Atactoporella. 
ulrichi — Dekayella. 
— Helicopora. 
— Hemitrypa. 

( Monticulipora) — Dekayella. 
ulrichi-robusta — Dekayella. 
nmbilicata — ^Fistulipora. 


undulata — Callopora. 
— Intrapora. 
— Monotrypa. 

( Monticulipora) — Monotrypa. 
(Reteporella) — Reteporidra  per- 

undata. 
( Stictoporella)  —Intrapora. 
undulata^hemispherica — Monotrypa. 
undulatus  (Chsetetes) — Monotr3rpa. 
uniformis^Peronopora  compressa. 
unilinea — Fistulipora. 
unispina — Callotrypa. 
unjiga— Monotrypella. 
utriculus — Fistulipora. 
valida — Ptilopora. 
vanclevii — Phaenopora  flmbriata. 
varia — Chilotrypa. 
— Constellaria. 
— Polypora. 
— ^Phyllodictya. 
( Diamesopora) — Chilotrypa. 
( Fenestella) — Polypora. 
(Rhombopora) — Rhombopora  vari- 

ans. 
(Trematopora) — Chilotrypa. 
variabile  (Batoetoma) — Batostoma  vari- 

ans. 
variabilis— Fenestella. 
— ^Ptilodictya. 

(Ptilodictya) — P  t  i  I  o  d  i  c  t  y  a 
nodosa. 
variacellar-Paleschara. 
varians — Batostoma. 

— Rhombopora. 
( Chaetetes ) — Batoetoma. 
( Monticulipora ) — Batostoma. 
variapora— Fenestella. 
— Pinacotrypa. 
(Fistulipora) — Pinacotrypa. 
( Thallostigma) — Pinacotrypa. 
variolata — Chilotrypa. 

— Phylloporina. 
(Phyllopora) — ^Phylloporina. 
(Subretepora) — Phylloporina. 
(Trematopora) — Chilotryi)a. 
variolatus — ^Thamniscus. 
variopora  (Fistuliporina) — Pinacotrypa. 
varipora-— Helopora. 
varium — Batostoma. 
varsoviensis — Polypora. 
vaupeli — Nicholsonella. 

(Diamesopora) — Cceloclema  alter- 

natum. 
(Heterotrypa) — Nicholsonella. 
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vaupeli  (Monticulipora) — ^NichoLsonella. 
venosa — Rhinopora. 

— Rhopalonaria. 
vennsta — Coelocaulis. 
— Crepipora. 
( Callopora )  — Coelocaulis 
( Monticulipora)  — Crepipora. 
venufitus  (Chaetetes) — Crepipora. 
vera— Fenestella. 

— Peronopora. 
vermicular— Cystodictya, 
verrucoear— Fenestella. 
— ^Rhinopora. 

(Monticulipora)  —  Calloporella 
nodulosa. 
vesiculata— Fistulipora. 
vesiculosa — Berenicea. 

— Trematopora. 
vinei — ^Pinnatopora. 
virgulacea — Septopora  biserialis. 
wachsmuthi — Lioclema. 
welchi — ^Amplexopora   petaaiformis- 

welchi. 
welshi — Phffinopora  multifida, 
westoni — ^Diplotrypa. 

— ^Monticulipora. 
wetherbyi — Monticulipora. 
wetherbyi-asperula— ^Petigoporaasperula. 
whiteavesi — Mesotrypa. 
— Ptilodictya. 

( Monticulipora) — Mesotrypa. 
(Monticulipora) — Prasopora 
selwyni. 


whiteavesi  (Monticulipora) — Prasopora 

simulatrix-orientalis. 
white! — Ceramoporella. 
— Pinnatopora. 
— -Poljqwra. 

( Ceramopora) — Ceramoporel  la. 
whitei-eximia — Polypora   w^hitei- 

insculpta. 
whitei-insculpta — Polypora. 
whitii  (Glauconome) — ^Pinnatopora. 
whitfieldi — Hemiphragma. 
— Ptilodictya. 
— ^Trematopora. 

(Monticulipora)  —  Hemi- 
phragma. 
wilmingtonense— Lioclema. 
w^ilmingtonensis — Phsenopora. 
winchelli — Batostoma. 

— Monticulipora. 
( Amplexopora) — Batostoma. 
winchelli-nodosum — Batostoma. 
winchelli-spinuloBom— Batostoma. 
wortheni — Archimedes. 
— Coscinium. 
— Fenestella. 
— Monticulipora.  . 
— Rhombopora. 

(Fenestella  (Archimedes)) — 
Archimedes, 
youngi — ^Pinnatopora. 
zigzag— Cystodictya. 


Digitized  by  CjOOQIC 


NICKLE8  AND  BABBLER.]   INDEX  OF  AUTH0B8  AND  THEIB  PAPEB8.  463 


INDEX  OF  AUTHORS  AND  THEIR  PAPERS. 

Page. 

Ami.    1892.    Cambro-Sil.  Foes. :  Canad.  ReaJrd  Science,  V 147 

1805.    Notes  on  Canadian  Fobs.  Bryozoa:  Canad.  Record  Science,  VI  . .  148 
BasBler.    See  Harper  and  Bassler. 

Billings.     1859.     ChazyFoss.:  Canad.  Nat.  Geol., IV 128 

1862.     Pal,Fofl.,I 129 

1865.  NewPal.FoB8.:  Canad.  Nat  (2),II 130 

1866.  Sil.  Foss.  Island  Anticosti 130 

1874,     Pal.  Foss.,  II 132 

Buel.     1882.    Corals  of  Delafleid:  Trans.  Wis.  Acad.  Sci.,V 139 

Castelnau.     1843.    Systeme  Silurien 126 

Clay  pole.     1881.     Archimediform  Fenestellid:  Proc.  Amer.  Assoc.  Adv.  Sci., 

XXX 138 

1883.    On  Helicopora:  Quar.  Jour.  Geol.  Soc.  London,  XXXIX  ...  140 
Cole.     1893.    On  Hemitrypa  hibemica,  McCoy:  Sci.  Proc.  Roy.  Dublin  Soc. 

(n.  8.),  VIII 147 

Conrad.     1841.    Appendix   to  Hodge's  Second.  Tert.  Formations:  Am.  Jour. 

Hci.,XLI 152 

1847.     On  the  Eocene  Formation:  Proc.  Acad.  Nat.  Sci.  Phila.,111; 

Jour.Acad.Nat.Sci.Phila.(2),1 153 

1855.    Miocene  and  Post-Pliocene  of  Calif.:  Proc.  Acad.  Nat.  Sci. 

Phila.,VII 153 

Credner.    1870.    Die  Kreide  von  New  Jersey :  Zeitsch.  Deutsch.  Geol.  Gesellsch. , 

XXII 158 

Dana.     1846.     Zoophyta 126 

Davis.     1885.     Kentucky  Foes.  Corals 142 

Dawson.     1868.    Acadian  Geol.,  ed.  2 131 

Dyer.    See  Miller  and  Dyer. 

Eaton.     1832.     Geol.  Text-book 125 

Emmons.     1858.     North  Carolina  Geol.  Sur 153 

Etheridge,  Jun.    See  Nicholson  and  Etheridge,  Jun. 

Foerste.     1887.    Flint  Ridge  Bryozoa:  Bull.  Sci.  Lab.  Denison  Univ.,  II 143 

1887.    Clinton  Group  of  Ohio:  Bull.  Sci.  Lab.  Denison  Univ.  ,11 143 

1887.  Recent  Methods  in  study  of  Bryozoa:  Science,  X 143 

1888.  Notes  on  Pal.  Foss. :  Bull.  Sci.  Lab.  Denison  Univ.  ,111 144 

1889.  Clinton  Group  Foss. :  Proc.  Boston  Soc.  Nat  Hist,  XXIV  ...  145 
1895.     Fobs.  Clinton  Group:  Geol.  Sur.  Ohio,  VII 148 

Foord.    1883.    Contrib.  Micro-Pal.  Cambro-Sil 140 

1884.     Monticuliporoid  Corals:  Ann.  Mag.  Nat  Hist.  (5),  XIII 141 

See  also  Nicholson  and  Foord. 

Gabb  and  Horn.     1860.    New  Cret  Corals:  Proc.  Acad.  Nat  Sci.  Phila.,  XII. .  153 
1860.     New  Amer.  Tert.  Cret.  Foss.:  Jour.  Acad.  Nat  Sci. 

Phila.  (2),  IV 154 

1862.     Mon.  Second.  Tert.  Foss.  Polyz. :  Jour.  Acad.  Nat  Sci. 

Phila.  (2),  V 154 

Geinitz.     1867.    Carb.   Dyas  in  Nebraska:    Verb.   Leopoldino-Carol.  Akad. 

Naturf.,XXXlII 131 

Grabau.     1899.    Geol.  Pal.  Eighteen-Mile  Creek:  Bull.  Buffalo  Soc.  Nat  Sci., 

VI 150 

1900.    Faunas  of  Hamilton  Group  of  Eighteen-Mile  Creek :  Sixteenth 

Ann.  Rep.  State  Geol.  New  York 150 

Digitized  by  VJWVJV  l\^ 


464  AMERICAN   FOSSIL   BBYOZOA.  fwu-Cl 

Gregorio.     1890.     Monographic  Faune  Eocenique  Alabama 1?^ 

Haime.    See  Milne- E(i wards  and  Haime. 

Hall.     1847.     Pal.  New  York,  I l^ 

1851.     Pal.  Foss.:    Foster  and  Whitney's  Geoi.  Lake  Superior  Land 

District i 13b 

1851.    New  Genera  Foss.  CJorals:  Amer.  Jour.  Sci.  Arts  (2),  XI ir 

1862.     Pal.New  York,  II 127 

1857.     Archimedes  or  Fenestella:  Amer.  Jour.  Sci.  Arts  (2),  XXIII  ...  125* 

1857.  Archimedes  or  Fenestella:  Proc.  Amer.  Assoc.  Adv.  Sci.,  X 12S 

1858.  Geol.  Sur.  Iowa,  I,  Pal 12S 

1860.    Sil.  Foss.  Nova  Scotia:  Canad.  Nat  Geol.,  V 13* 

1874.     Lower  Helderberg  Bryozoa:  Twenty-sixth  Ann.  Rep.  New  York 

State  Museum 132 

1876.     Illustrations  Devonian  Fossils 135 

1876.     Fauna  Niagara  Group  in  Indiana:  Twenty-eighth  Ann.  Rep. 

New  York  State  Museum  (doc.  ed.) 135 

1879.    Niagara  Foss.  from  Waldron,  Ind. :  Twenty-eighth  Ann.  Rep. 

New  York  State  Mus.  (Mu8.ed.) 137 

1879.  New  species  from  the  Niagara  at  Waldron,  Ind. :  Trans.  Albany 

Inst.,  X,  1883 '.       137 

1880.  Lower  Held.  Ck)rals  and  Bryozoans :  Thirty-second  Ann.  Rep. 

New  York  State  Mus 138 

1881.  Bryoz.  Upper  Held,  and  Hamilton  Groups:  Trans.  Albany  Inst., 

X,  1883 138 

1882.  Niagara  Foss.  from  Waldron,  Ind. :  Eleventh  Ann.  Rep.  Indiana 

Geol.  Nat.  Hist 1.^ 

1883.  Genus  Fenestella:  Rep.  State  Geoi.  New  York  for  1882 141 

1883.    Bryoz.  Upper  Held.  Group:  Rep.  State  Geol.  New  York  for  1882.      1 41 

1883.  Van  Cleve's  Foss.  Corals:  Twelfth  Ann.  Rep.  Indiana  Geol.  Nat 

Hist 140 

1884.  Bryozoans  Ham.  Group:  Rep.  State  Geol.  New  York  for  1883. .      141 

1884.  Bryozoans  Ham.  Group:    Thirty-sixth  Ann.  Rep.  New  York 

State  Mus 141 

1885.  Growth  of  the  Fenestellidse:  Rep.  State  Geol.  New  York  for  1884.      142 

1886.  Bryoz.  Upper  Held.  Group:  Fifth  Ann.  Rep.  State  Geol.  New 

York  for  1885 142 

1887.  Fenestellidse  of  the  Ham.  Group:  Sixth  Ann.  Rep.  State  Geol. 

New  Yorkfor  1886 143 

1888.  New  Species  of  Fenestellidae:   Rep.  State  Geol.  New  York  for 

1887;  Forty-first  Ann.  Rep.  New  York  State  Mua 144 

1891.     Descriptionjsof  Bryozoa:  Tenth  Ann.  Rep.  State  Geol.  New  York 

for  1890;  Forty-fourth  Ann,  Rep.  New  York  State  Mus 146 

Hall  and  Simpson.     1887.     Pal.  New  York,  VI 144 

Hall  and  Whitfield.     1873.     Dev.  Foss.:  Twenty-third  Ann.  Rep.  New  York 

State  Mus 132 

1875.    Sil.  Invert.  Foss. :  Pal.  Ohio,  II 133 

Harper  and  Bassler.    1896.    Catal.  Foss.  Trenton  and  Cincinnati  Periods 148 

Herrick.     1888.     Geol.  Licking  County :  Bull.  Denison  Univ. ,  I V 145 

1895.    Obs.  on  Waverly  Group:  Geol.  Sur.  Ohio,  VII 148 

Hinde.    See  Nicholson  and  Hinde. 

Holmes.    1860.    Post-Pleiocene  Foss.  South  Carolina , 154 

See  also  Tuomey  and  Holmes. 
Horn.    See  Gabb  and  Horn, 


Digitized  by  CjOOQ IC 


NICKLB8  AND  BA88LBR.]  INDEX  OF  AUTHOBS  AND  THEIB  PAPEB8.  465 

Page. 

James,  Joeeph  F.     1888.    On  Monticalipora:  Amer.  Geol.,  1 145 

189^1896.     Manual  Pal.  Cincinnati  Group:  Jour.  Gin.  Soc. 

Nat  Hist.,  XV-XVIII 147 

James,  U.  P.     1876.    Catal.  Lower  Sil.  Foas 133 

1878-1883.    Paleontologist,  Noe.  1-7 136 

1883.  FoflB.  Gin.  Group:  Jour.  Gin.  Soc.  Nat.  Hist,  VI 141 

1884.  Descriptions  three  new  sp.  Foss.:  Jour.  Gin.  Soc.  Nat. 

Hist,  VII 141 

1884.    Descriptions  four  new  sp.  Foss. :   Jour.  Gin.  Soc.  Nat 

Hist.,  VII 141 

James  and  James.     1887-88.    MonticuUporoid  Corals  Cincinnati  Group:  Jour. 

Gin.  Soc.  Nat  Hist,  X,XI 144 

Keyes.     1888.    Fauna  of  Lower  Goal  Measures:  Proc.  Acad.  Nat.  Sci.  Phila. .  145 

1894.     Missouri  Geol.  Sur.,  V 148 

Lea.     1833.    Gontrib.  to  Geol 151 

Lonsdale.     1845.    Six  species  of  Polyparia:  Quar.  Jour.  Greol.  Soc.  London,  I. .  152 
1845.     Corals  from  Tert.  Form,  of  N.  Amer. :   Quar.  Jour.  Greol. 

Soc.  London,  1 152 

1845.    Twenty-six  Species  Polyparia:  Quar.  Jour.  Geol.  Soc.  Lon- 
don, I 152 

Meek.     1871.     New  Species  Invert  Foss.:  Proc.  Acad.  Nat  Sci.  Phila 131 

1871.  New  Western  Pal.  Foss. :  Proc.  Acad.  Nat  Sci.  Phila 131 

1872.  Pal.  Rep. :  Hayden's  Sixth  Ann.  Rep.  U.  S.  Geol.  Sur 131 

1872.  Pal.  Eastern  Nebr. :  Hayden's  Final  Rep.,  Part  II 131 

1873.  Invert.  Sil.  Dev.  Foes.:  Pal.  Ohio,  I '. 132 

1875.     Invert.  Foss.:  Pal.  Ohio,  II 133 

Meek  and  Worthen.     Iu65.    New  Sp.  Crinoidea,  etc. :  Proc.  Acad.  Nat.  S(!i. 

Phila » 130 

•1868.    Pal.:  Geol.  Sur.  Illinois,  III 131 

1870.    Synocladia:  Proc.  Acad.  Nat  Sci.  Phila 131 

1875.    Desc.  Invert :  Geol.  Sur.  Illinois,  VI 134 

Mickleborough  and  Wetherby.     1878.    List  of  Lower  Sil.  Foss.  Cincinnati 

Group. :  Jour.  Gin.  Soc.  Nat.  Hist. ,  1 .  136 

Miller.     1874.    Stenopora  fibrosa:  Cincinnati  Quar.  Jour.  Sci.,  I 132 

1875.     New  Species  Foss. :  Cincinnati  Quar.  Jour.  Sci.,  II 134 

1877.  Amer.  Pal.  Foss 135 

1878.  New  Genus  and  Eleven  New  Sp.  Foes. :  Jour.  Gin.  Soc.  Nat. 

Hist,  1 136 

1880.  New  Species  Sil.  Foss. :  Jour.  Gin.  Soc.  Nat  Hist.,  Ill 138 

1881.  Subcarboniferous  Foss.:  Jour.  Gin.  Soc.  Nat  Hist.,  IV 138 

1882.  Review  of  Nicholson's  Genus  Monticulipora:  Jour.  Gin.  Soc. 

Nat  Hist,  V 139 

1882.     New  Genera  and  Species  Foss. :  Jour.  Gin.  Soc.  Nat.  Hist,  V. .  139 

1889.     North  American  Geol.  Pal 145 

Miller  and  Dyer.     1878.    Gontrib.  Pal. :  Jour.  Gin.  Soc.  Nat.  Hist  ,1 136 

1878.     Contrib.  Pal.,  No.  2 136 

Milne-Edwards.     1860.    Hist  Nat  des  CoralL,  III 129 

Milne-Edwards  and  Haime.     1851.    Mon.  Polyp.  Foss.  Terr.  Pal.:  Arch,  du 

Mus.,  V 127 

1854.    Mon.  British  Foss.  Corals 127 

Morton.     1829.    Obs.  on  Geol.  and  Organic  Remains  Second.,  Tert,  AUuv. 

Formations 151 

1830.     Oiiganic  Remains  Ferruginous  Sand  Formation ^"'  151 

Bull.   173 30  Digitized  by  LjOOgle 


466  AMERICAN   FOSSIL   BBYOZOA.  [wu>i^* 

Morton.    1834.    Orj?anic  Remains  Cretaoeoue  Group lol 

Nettleroth.    1889.    Kentucky  Foss.  Shells 14^ 

Nicholson.     1874.     Researches  on  Pal.  Ontario:  Canad.  Jour.  (2),  XIV 132 

1874.    New  Dev.  Polyz.:  Ann.  Mag.  Nat  Hist.  (4),  XIII \^ 

1874.    New  Dev.  Foss.:  Geol.  Mag.  (2),  I IS 

1874.     Descriptions  of  Chsetetes:  Quar.  Jour.  Geol.  Soc.  London, 

XXX 1S3 

1874.  Rep.  Pal.  Province  Ontario 133 

1875.  Rep.  Pal.  Province  Ontario IZi 

1875.    Species  of  Hippothoa  and  Alecto:  Ann.  Mag.  Nat.  Hist 

(4),  XV 1S4 

1875.    New  Species  Polyz. :  Ann.  Mag.  Nat  Hist.  (4),  XV ir>4 

1875.     New  Species  and  Genus  Polyz. :  Geol.  Mag.  (2),  II 134 

1875.    Massive  forms  of  Chsetetes:  Geol.  Mag.  (2),  11 1-^ 

1875.    Sil.  and  Dev.  Corals:  Pal.  Ohio,  II 134 

1875.  Descriptions  Polyz.  Sil.  Form. :  Pal.  Ohio,  II 13S 

1876.  Growth  and  Increase  of  Paleozoic  Corals:  Trans.  Roy.  Soc, 

Edinburgh,  XXVII i:? 

1876.     Pal.  Corals  of  Ohio:  Ann.  Mag.  Nat  Hist  (4),  XVIU...  VX^ 

1879.    Pal.  Tabulate  Corals 137 

1881.    Genus  Monticulipora 1$^ 

Nicholson  and  Etheridge,  Jun.    1877.    Ascodictyon:  Ann.  Mag.  Nat  Hist  (4), 

XIX 1* 

Nicholson  and  Foord.     1884.    On  Fistulipora:  Ann.  Mag.  Nat  Hist  (5),  XVI.  185 
Nicholson  and  Hinde.     1874.     Foss.  Clinton,  Niagara  and  Guelph:  Canad. 

Jour.  (2),  XIV 133 

Nickles.     1890.    Studies  on  Monticulipora:  Amer.  Geol.,  VI l^ 

Orbigny.     1842.     Voyage  dans  T  Am^rique  M^ridionale,  III 12^ 

1850.     Prodr.  Pal.,  I 12^ 

Owen.     1842.     Human  Footprints  in  Solid  Limestone:  Amer.  Jour.  Sci.  Arts, 

XLIII 12:^ 

Prout    1858.    New  Bry oz.  from  Texas  and  New  Mexico :  Trans.  St  Louis  Acad. 

Sci.,  1 1^ 

1858-60.    Four  Series  Descriptions  Bryoz.:  Trans.  St  Louis  Acad. 

Sci.,  1 128,12? 

1866.     New  Bryoz.:  Trans.  St  Louis  Acad.  Sci.,  II 1-^ 

1866.    Pal.  Polyz.:  Geol.  Sur.  Illinois,  II 130 

Quenstedt    1881.    Roehren- und  Sternkorallen 1^ 

Ringueberg.     1884.     Niagara  Fobs.:  Proc.  Acad.  Nat  Sci.  Phila U^ 

1886.    Niagara  Foss.:  Bull.  Buffalo  Soc.  Nat  Sci.,  V 142 

Roemer.     1860.    Silur.  Fauna  West  Tennessee 12S> 

Rogers.     1900.    New  Bryoz.  from  Coal  Measures  of  Kansas  and  Missouri: 

Kans.Univ.Quar.,(A)  IX 150 

RoUe.     1861.    OnReptaria:  Neues  Jahrbuch 12" 

Rominger.     1866.    Obs.  on  Chaetetes:  Proc.  Acad.  Nat  Sci.  Phila 130 

1887.     Description  of  a  new  Bryozoa:  Proc.  Acad.  Nat  Sci.  Phila.  144 

1890.    Studies  on  Monticulipora:  Amer.  Geol. ,  VI 14^ 

1892.    Occurrence  of  Chsetetes :  Amer.  Geol. ,  X 14" 

Safford.     1869.    Geol.  Tennessee 131 

Shumard.    1854.    Carb.  Cret.  Foss.:  Marcy's  U.  S.  Explor.  Red  River,  Louis- 
iana    K? 

Simpson.     1895.     Genera  of  Fenestellidse:  Thirteenth  Ann.  Rep.  State  Geol. 
New  York  for  1893;  Forty-seventh  Ann.  Rep.  New  York 

State  Museum ^..^.^.^.^.y.^^.,^,,,,,^  148 


NicKLMAWDBAaBLBB.]  INDEX  OF  AUTHOBS  AND  THEIB  PAPERS.  467 

Page. 
Simpeon.    1897.    Handbook  of  Genera:  Fourteenth  Ann.  Rep.  State  Geol. 

New  York  for  1894 149 

See  also  Hall  and  Simpeon. 

Smith.    1896.    Coal  Measures  Foss. :  Proc.  Amer.  Phil.  Soc. ,  XXXV 149 

Spencer.     1884.     Niagara  Foss.:  Trans.  St.  Louis  Acad.  Sci.,  IV;  Bull.  Mus. 

Univ.  Missouri,! 142 

Swallow.    1858.    Permian  Foss.:  Trans.  St.  Louis  Acad.  Sci.,  1 128 

Trooet.    1840.    Fifth  GeoL  Rep.  Tennessee 125 

Tuomey  and  Holmes.    1857.    Pleiocene  Fossils  of  South  Carolina 153 

Ulrich.    1878.    New  Species  Foss. :  Jour.  Cin.  Soc.  Nat.  Hist. ,  1 136 

1879.    New  Genera  and  Species  of  Foss. :  Jour.  Cin.  Soc.  Nat.  Hist.,  II .  137 

1879.  New  Genus  and  Species  of  Bryozoans:  Jour.  Cin.  Soc.  Nat. 

Hist.,  II 137 

1880.  Catal.  Foss.  Cincinnati  Group 138 

1882-84.    Amer.  Pal.  Bryoz.:  Jour.  Cin.  Soc.  Nat.  Hist.,  V-VII ..  139, 159 

1886.    New  Sil.  and  Dev.  Foss. :  Contrib.  Amer.  Pal. ,  I 143 

1886.  Lower  Sil.  Bryoz. :  Fourteenth  Ann.  Rep.  Geol.  Nat  Hist.  Sur. 

Minnesota 143 

1888.    Bryoz.  Waverly  Group:  Bull.  Denison  Univ.,  IV 145 

1888.  On  Sceptropora:  Amer.  Geol.,  I 146 

1889.  Contrib.  Micro-Pal.  Cambro-Sil. ,  Part  II 146 

1890.  New  Sil.  Bryoz. :  Jour.  Cin.  Soc.  Nat.  Hist. ,  XII 146 

1890.    Pal.  Bryoz.:  Geol.  Sur.  Illinois,  VIII 146 

1893.    Lower  Sil.  Bryoz.  Minn. :  Geol.  Minnesota,  III 147 

1896.    Bryozoa:  ZitteP s  Textb.  Pal.  (Engl.  ed. ) 149 

Vanuxem.    1842.    Geol.  Surv.  Third  Geol.  District 125 

Walcott.     1879.    Fobs.  Utica  Slate:  Trans.  Albany  Inst.,  X,  1883 137 

Wetherby.    See  Mickleborough  and  Wetherby. 

White.     1874.    Prel.  Rep.  Invert.  Fossils 133 

1876.  New  Foss.  from  Iowa:  Proc.  Acad.  Nat  Sci.  Phila 135 

1877.  Invert.  Fobs.  :  Wheeler's  U.  S.  Geol.  Sur. ,  IV 136 

1878.  Invert.  Carb.  and  Upper  Sil.  Foss. :  Proc.  Acad.  Nat  Sci.  Phila.  137 

1879.  Rep.  Pal.  Field  Work:  Eleventh  Ann.  Rep.  U.  S.  Geol.  Sur. 

(Hayden's)  159 

1879.    Pal.  Papers,  No.  11:  Bull.  U.  S.  Geol.  Sur.  (Hayden's),  V..  138,158 

1882.  Van  Cleve's  Foss.  Corals:  Eleventh  Ann.  Rep.  Indiana  Geol. 

Nat  Hist 140 

1883.  Contrib.  Invert.  Pal.,  No.  6;  Twelfth  Ann.  Rep.  U.  S.  Geol. 

Sur.  (Hayden's),  Parti 141 

1887.  Contrib.  Pal.  Brazil:  Archivos  do  Mus.  Nac.  Rio  de  Janeiro, 

VII 159 

Whiteaves.     1891.    Contrib.  Canad.  Pal.,  I 147 

1895.    Foss.  from  Stony  Mountain:  Pal.  Foes.,  Ill 148 

1897.  Foss.  Galena-Trenton  and  Black  River:  Pal.  Foss.  Ill  ...  149 

1898.  Hamilton  Foss.:  Contrib.  Canad.  Pal.,  1 150 

Whitfield.     1878.    New  Species  Foss. :  Ann.  Rep.  Wisconsin  Geol.  Sur 137 

1880.    New  Species  Fose. :  Ann.  Rep.  Wisconsin  Geol.  Sur 138 

1882.    Pal.:  Geol.  Wisconsin,  IV 140 

1882.    New  Foss.  from  Ohio:  Annals  New  York  Acad.  Sci.,  II. ..  140 

1895.    Contrib.  Pal.  Ohio:  Geol.  Sur.  Ohio,  VII 148 

See  also  Hall  and  Whitfield. 
Winchell,  A.     1863.    Fossils  from  the  Yellow  Sandstone  beneath  the  Burling- 
ton Limestone:  Proc.  Acad.  Nat  Sci.  Phila 129 

1866.    Rep.  Lower  Peninsula  Michigan ^^. i30 

Worthen.    See  Meek  and  Worthen.  Digitized  by  vjOOg IC 


468  AMEBIOAJN    FOSSIL   BBYOZOA.  [bdu.133. 


LIST  OF  PAPERS  TREATING  OF  BRYOZOA. 

The  following  list  includes  all  papers  which  treat  exclusively  of 
bryozoa.  Works  of  which  the  bryozoa  form  an  incidental  part  have 
been  included  when  the  bryozoa  portion  was  deemed  important 
Doubtless  a  considerable  number  of  papers  have  been  overlooked, 
but  it  is  hoped  that  the  omissions  will  not  prove  serious. 

For  easy  reference  the  authors'  names  have  been  ari'anged  alpha- 
betically, and  their  papers  have  been  listed  in  chronological  order. 
The  dates  given  niay  not  always  be  exactly  correct,  but  they  are  prob- 
ably seldom  far  astray.  In  cases  where  the  actual  date  of  publication 
is  known  to  be  considerably  different  from  the  title-page  date  the 
former  is  used.  Titles  of  serials  have  usually  been  written  in  full  in 
this  list,  but  abbreviated  in  the  second  list. 

In  the  second  list  the  foregoing  papers  have  been  rearranged  under 
several  heads,  so  as  to  bring  together  those  answering  the  needs  of 
special  workers.  It  has  not  been  deemed  practicable  to  classify  except 
under  large  heads.  Some  errors  in  classification  will  no  doubt  be 
detected.  Occasionally  the  titles  given  to  their  papers  by  authors  are 
unintentionally  misleading.  A  large  number  of  papers  I  have  been 
unable  to  examine,  and  many  references  are  given  on  the  authority  of 
other  writers. 

Under  the  several  heads  the  chronologic  order  has  been  adopted, 
as  such  an  arrangement  is  very  suggestive,  both  of  the  progress  of 
knowledge  and  the  point  of  view  of  the  several  authors.  Under  each 
year  the  authors'  names  are  arranged  alphabetically.  Some  works 
which  I  have  not  examined  are  included  under  "General;"  an  exami- 
nation of  these  might  show  however  that  they  would  be  more 
appropriately  placed  under  other  heads. 

It  is  hoped  that  the  general  usefulness  of  the  list  will  atone  for 
unavoidable  shortcomings.  The  amount  of  literature  devoted  to  one 
comparatively  small  class  of  the  animal  kingdom  will  no  doubt  be 
surprising. 

For  the  opportunity  of  consulting  the  libraries  of  Washington, 
District  of  Columbia,  without  which  the  list  could  not  have  been  com- 
piled, I  have  to  thank  the  Hon.  Charles  D.  Walcott,  Director  of  the 
United  States  Geological  Survey.  Some  members  of  the  staff  of  the 
United  States  National  Museum,  and  especially  Mr.  Charles  Schuchert, 
have  given  valued  help. 

John  M.  Nigkles. 
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1882-[n.  s.],  Ill,  1891.— Part  I,  Vol.  XVIII,  1882,  pp.  115-121,  1  pL— 
Part  II,  Vol.  XIX,  1883,  pp.  130-138,  pis.  i-iii.— Part  III,  Vol.XIX, 
1883,  pp.  191-195,  pis.  i,  ii.— Part  IV,  Vol.  XIX,  1883,  pp.  287-29,3, 
pis.  i,  ii.— Part  V,  Vol.  XX,  1884,  pp.  103^113,  pis.  i-iii.— Part  VI, 
Vol.  XX,  1884,  pp.  12e-128,  1  pi.— Part  VII,  Vol.  XXI,  1885,  pp. 
92-99,  pis.  i-iii.— Part  VIII,  Vol.  XXI,  1885,  pp.  106-119,  pLs.  i-v.— 
Part  IX,  Vol.  XXII,  1886,  pp.  128-139,  pis.  i-iii.— Part  X,  Vol. 
XXIII,  1887,  pp.  34-38,  pis.  i-ii.— Part  XI,  Vol.  XXIII,  1887,  pp. 
64-72,  pis.  i-iii.— Part  XII,  Vol.  XXin,  1887,  pp.  179-186,  pis.  i-ii.— 
Part  XIII,  Vol.  [n.  s.]  II,  1890,  pp.  106-110,  pis.  iv-v.— Part  XIV, 
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1895.  On  the  Australian  species  of  Amathia.  (Proceedings  of  the 
Royal  Society  of  Victoria  [n.  s.],  VII,  1895,  pp.  131-140,  pis.  A-D.) 
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LXII,  pp.  1-37,  pis.  i-vii.)  [Appendix  by  Sidney  A.  Hanner,  pp. 
39-47.] 

Maitland,  R.  T. 

1896.  Zonderling  dierlijk  product  Zoarium  in  de  binnenwateren  van 
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17-28,  pis.  i-ii.) 
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pis.  i,  ii.— Part  III  [n.  s.],  XII,  1900,  pp.  162-169,  pis.  xvii,  xviii.) 
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ringi  n.  sp.)  aus  Brasilien.  (Sitzungsberichte  der  Gesellschaft  natur- 
forschender  Freunde  zu  Berlin,  1893,  pp  260-263,  1  fig.) 
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Meunier,  a.,  and  Pergens,  Ed. 

1885.  Nouveaux  Bryozoaires  du  Cretac6  Sup^rieur.  (Annales  de 
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1835.  M^moire  sur  un  nouveau  genre  de  la  famille  des  Alcyoniens 
(genre  Alcyonidium).  (Annales  des  Sciences  Naturelles,  Zoologie  [2], 
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and  systematically. 

E.  Marine — including  papers  which  treat  of  living  marine  Bryozoa  mainly  from  a 

systematic  standpoint. 

F.  Tertiary  and  Quaternary. 

G.  Mesozoic. 
H.  Paleozoic. 

A.  BIBLIOGRAPHIC. 

INCLUDING    ANNUAL   KBVIEW8    AND    LISTTS   OK    PAPERM    DKALINU    WITH    HRYOZOA. 

(o)  Annual  Reviews. 

[The  aniiual  reviewH  lire  generally  ace«mi>aiiiiKl  by  a  list  of  the  publications  that  have  appeared 
during  the  period  covered  by  the  review.] 

1.  Annuaire  G6ologique  Universel,  Revue  de  Geologic  et  Pal^onto- 
logie,  Paris.  Annual  reviews  by  Gustave  F.  Dollfus,  IV,  1888,  pp. 
815-823;  V,  1889,  pp.  1159-1170;  VI,  1890,  pp.  921-933;  VII,  1891, 
pp.  1039-1049;  VIII,  1892,  pp.  789-795;  IX,  1893,  pp.  837-845;  X, 
1894,  pp.  781-793. 

2.  Archiv  fur  Naturgeschichte,  Wicgmann,  Berlin.  Bericht  fiber 
die  wissenschaftlichen  Leistungen  in  der  Naturgeschichte  der  niederen 
Thicre:  Bryozoen. 

Braun,  M.     XLVIII,  Band  II,  1882,  pp.  577-593.     [For  1880  and  1881.] 

KraeiKjlin,  Karl.     LI,  Band  II,  1885,  pp.  174-196.     [For  1882  and  1883.] 

Kracixilin,  Karl.     LII,  Band  II,  1886,  pp.  231-262.     [For  1884  and  1885.] 

Michaclscn,  W.     LIV,  Band  II,  1888,  pp.  10-37.     [For  1886  and  1887.] 

Michaelscn,  W.     LV,  Band  II,  1889,  i)p.  93-107.     [For  1888.] 

Matzdorff,  C.     LVI,  Band  II,  1890,  pp.  15-38.     [For  1889.] 

Matzdorff,  C.     LVII,  Band  II,  1891,  pp.  15-28.     [For  1890.] 

Matzdorff,  C.     LVIII,  Band  II,  1892,  pp.  25-44.     [For  1891.] 

Matzdorff,  C.     LIX,  Band  II,  1893  (Issued  1897),  pp.  45-76.     [For  1892  and  1893.] 

3.  The  Geological  Record.  An  account  of  works  on  Geology,  Min- 
emlogy,  and  Palaeontoloj^y  published  during  the  year. 

For  1874;  London,  1875,  Invertcbrata,  [Nicholson,  H.  A.],  pp.  2a3-:J29. 

For  1875;  I^ndon,  1877,  Invertebrata,  [Nicholsson,  II.  A.],  pp.  297-332;^^^  _t 
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For  1876;  London,  1878,  Invertebrata,  [Nicholson,  H.  A.],  pp.  269-300. 

For  1877;  London,  1880,  Invertebrata,  [Nicholson,  H.  A.,  and  Etheridge,  R.,  jun.],  pp. 

300-334. 
For  1878;  London,  1882,  Invertebrata,  [Blake,  J.  F.],  pp.  313-.369. 
For  1879;  London,  1887,  Invertebrata,  [SoUas,  W.  J.],  pp.  311^344. 
For  1880-1884;  Vol.  II,  London,  1889,  Invertebrata,  [Sher]x)rn,  C.  D.],  pp.  323-412. 

4.  elournal   of   the   Royal   Microscopical    So(»iety,    London,    1878- 
1900+. 

Short  abstracts  of  a  largo  niiinb<»r  of  papers  on  Brvozoa  appear  in 
current  numbers  of  this  serial. 

5.  Revuo  Critique  de  Paleozoologie,  Cossman,  Paris. 

Bryozoaires,  by  G.  F.  Dollfus.     Prenii(^re  Ann^e,  1897,  pp.  37-38,70,121-124, 170-172. 
Deuxi^me  Annee,  1898,  pp.  70-75.     Troipieme  Ann^e,  1899,  pp.  85-87, 124-125. 

6.  Zoologischer  Jahresbericht,  herausgegeb<*n  von  der  zoologischen 
Station  zu  Neapel.     Leipzig,  188(M>,  Berlin,  1887 — . 

Spengel,  J.  W. ,  and  Hatschek ,  B.     ( P\)r  1 879 ) ,  L. ,  1 880,  pp.  790-795. 

Spengel,  J.  W.     (For  1880),  L.  1881,  pp.  3:^6-347;  (for  1881 ),  L.,  1882,  pp.  311-322. 

Vigeliufl,  W.  J.     (For  1882),  L.,  1883,  pp.  302-315;  (for  188:3),  L.,  1885,  pp.  224-243;  (for 

1884),  L.,  1886,  pp.  271-293;  (for  188,5),  R,  iaS7,  pp.  209-225;  (for  1886),  B.,  1888, 

g,  pp.  1-8;  (for  1887),  B.,  1888,  k,  pp.  1-5. 
Bemmelen,  J.  F.  van.     (For  1888),  B.,  1890,  e,  pp.  1-8;  (for  1889),  B.,  1891,  £,  pp.  1-7. 
Schiemenz,  P.     (For  1890),  B.,  1892,  S,  e,  pp.  1-11 ;  (for  1891),  B.,  1893, 1,  ni,  pp.  1-12. 
[Later  volumes  not  seen.] 

7.  The  Zoological  Record.     [Vols.  1-6  called  The  Record  of  Zoolog- 
ical Literature.]     I^ondon. 

Greene,  J.  Reay.     ( For  1 864 ) ,  1, 1865,  pp.  251-256. 

Wright,  E.  Perceval.  (For  18(VS),  11,  1866,  pp.  298-305;  (for  1866),  III,  1867,  pp. 
213-216;  (for  1867),  IV,  1868,  pp.  603-(560;  (for  1868),  V,  1869,  pp.  505-509;  (for 
1869),  VI,  1870,  pp.  594-597. 

Martens,  Eduanl  von.  (For  1870),  VII,  1871,  pp.  180-187;  (for  1871),  VIII,  1873,  pp. 
177-178;  (for  1872),  IX,  1874,  pp.  175-184;  (for  1873),  X,  1875,  pp.  179-182;  (for 
1874),  XI,  1876,  pp.  191-198;  (for  1875),  XII,  1877,  pp.  206-212;  (for  1876),  XIII, 
1878,  Moll.  pp.  63-67;  (for  1877),  XIV,  1879,  Moll.  pp.  88-98;  (for  1878),  XV,  1880, 
Moll.  pp.  88-95;  (for  1879),  XVI,  1881,  Moll.  pp.  103-113;  (for  1880),  XVII,  1881, 
Moll.  pp.  ia5-125;  (for  1881),  XVIII,  1882,  Moll.  pp.  94-108;  (for  1882),  XIX, 
1883,  Moll.  pp.  97-115;  (for  1883),  XX,  1884,  Moll.  pp.  97-113;  (for  1884),  XXI, 
1885,  Pol.  pp.  1-15. 

Vine,  G.  R.     (For  1885),  XXII,  1886,  Pol.  pp.  1-10. 

Hoyle,\V.E.  (For  1886),  XXIII,  1887,  Pol.  pp.  1-12;  (for  1887),  XXIV,  1888,  Pol. 
'  pp.  1-17;  (for  1888),  XXV,  1890,  Pol.  pp.  1-11. 

Latter,  O.  H.     (For  1889),  XXVI,  1890,  Pol.  pp.  1-8. 

Mitchell,  P.  Chalmers.     (For  1890),  XXVII,  1892,  Pol.  pp.  1-10. 

AVooilwanl,  B.  B.  (For  1891),  XXVIII,  1892,  Pol.  p}).  1-1;  (for  1892),  XXIX,  1893, 
Bry.pp.l-o;  (for  1893),  XXX,  1894,  Br>'.  pp.  1-7;  (for  1894),  XXXI,  1895,  Bry. 
pp.  1-6;  (for  1895) ,  XXXII,  1896,  Bry.  pp.  1-6. 

Buchanan,  Florence.  (For  1896) ,  XXXIII,  1897,  Bry.  pp.  l-i);  (for  1897) ,  XXXIV, 
1898,  Bry.  pp.  1-4;  (for  1898),  XXXV,  1899,  Bry.  pp.  1-5. 


Zoologischer  Anzeiger,  hemusgogeben  von  Prof.  J.  Victor  CaruH, 
Leipziir.     Vols.  1-18,  1878-181)5.     C'urrent  numbers  contain  titles  of 
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publications  relating  to  Bryozoa;  consult  index  of  each  volume  under 
I.  Literature.     This  feature  of  the  "  Anzeiger"  continued  as — 

Bibliographia  Zoologica  (diario  "  Zoologischer  Anzeiger"  adnexa), 
adjuvante  concilio  bibliographico  quod  Turici  prseside  H.  H.  Field 
institutum  est,  edidit  J.  Victor  Cams.  Vols.  I-  ,  1896-  .  Consult 
index  of  each  volume. 

Bibliographia  Universalis.  Sectio  Zoologica.  Edidit  Concilium 
Bibliographicum,  Turici  (Zurich),  1896-1900+. 

This  is  the" card  system"  applied  to  a  current  record  of  publica- 
tions relating  to  zoology  and  several  kindred  branches.  The  titles  are 
classified  and  numbered  according  to  the  Dewey  decimal  classifica- 
tion.    Recent  Bryozoa  are  594.7;  fossil  Bryozoa  564.7. ' 

(5)   LiBTB  GIVING  TITLES  OF  PAPKB8  OONCKRNIKO  BRYOZOA. 

1830. 

Blainvillep  M.  H.  de.  Dictionnaire  des  Sciences  Naturelles,  Vol.  LX, 
1830,  pp.  535-546. 

1846. 

Engelxnann,  W^ilhelni.  Index  Librorum  Historiam  Naturalem,  or 
Bibliotheca  Historico-Naturalis.  Verzeichniss  der  Bucher  uber 
Naturgeschichte,  1700-1846.     Leipzig,  1846. 

1848. 

Beneden,  P.  J.  van.  Liste  des  principaux  ouvrages  sur  les  polypes. 
(M6moires  de  I' Academic  Royale  de  Belgique,  XXI,  1848,  pp. 
28-33.) 

1861. 

Cams,  J.  Victor^  and  Engelniann,  Wilhelm.  Bibliotheca  Zoologica: 
Verzeichniss  der  Schriften  fiber  Zoologie,  1846-1860.  Leipzig, 
1861,  pp.  834^840,  1664. 

1880. 

Hincks,  Thomcuai.     A  history  of  the  British  marine  Polyzoa.     2  vols.. 

London,  1880.     Vol.  I,  pp.  583-589. 
Tenison-Woods,  J.  E.     On  the  genus  Amathia.     Appendix:  List  of 

authors  who   have   written   directly  or  indirectly  on   Polyzoa. 

(Trans.  Proc.  Roy.  Soc.  Victoria,  XVI,  1880,  pp.  107-118.)  ^ 

1883. 

Haddon,  A.  C.    On  budding  in  Polyzoa:  List  of  papers  referred  to. 

(Quar.  Jour.  Micro.  Sci.  [n.  s.],  XXm,  1883,  pp.  553-555.) 
Vine,  Q-.  R.    Report  on  fossil  Polyzoa:  Bibliography.     (Brit  Assoc 

Rep.,  Lin,  1883,  pp.  206-209.)    [Paleozoic  and  MesctzQigJi^ 
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1884. 

Vine,  Q-.  R.  Report  on  fossil  Polyzoa:  Bibliography.  (Brit.  Assoc. 
Rep.,  LIV,  1884,  pp.  214^219.)     [Cretaceous  and  Tertiaiy.] 

1885. 

Harmer,  S.  F.  Structure  and  development  of  Loxosoma:  List  of 
papers  referred  to.  (Quar.  Jour.  Micro.  Sci.  [n.  s.],  XXV,  1885, 
pp.  328-331.) 

Pennington^  A.  S.  British  Zoophytes:  An  introduction  to  the 
Hydroida,  Actinozoa  and  Polyzoa  found  in  Great  Britain,  Ireland, 
and  the  Channel  Islands.     London,  1895,  pp.  342-345. 

Thompson,  D'Arcy  W.  A  bibliography  of  Protozoa,  Sponges,  Cce- 
lenterata,  and  Worms,  including  also  the  Polyzoa,  Brachiopoda, 
and  Tunicata,  for  the  years  1861-1883.  Cambridge,  1885.  [Pho- 
ronis,  p.  218.]    Polyzoa,  pp.  218-231. 

Vine,  Q-.  R.  Report  on  recent  Polyzoa:  Bibliography.  (Brit.  Assoc. 
Rep.,  LV,  1885,  pp.  674-680.) 

1887. 

ICacGUIlivray,  P.  H.  A  catalogue  of  the  marine  Polyzoa  of  Victoria: 
List  of  authors  and  their  works  on  Polyzoa.  (Trans.  Proc.  Roy. 
Soc.  Victoria,  XXIII,  1887,  pp.  222-224.) 

1889. 

JeUy,  E.  C.  A  synonymic  catalogue  of  the  recent  marine  Bryozoa, 
including  Fossil  Synonyms.  London,  1889.  Bibliography,  pp. 
27a-287. 

1890. 

Davenport,  C.  B.  Cristatella:  List  of  papers  referred  to.  (Bull. 
Mus.  Comp.  Zool.,  XX,  1890,  pp.  148-151.) 

1891. 

Davenport,  C.  B.  Observations  on  budding  in  Paludicella:  List  of 
papers  referred  to.  (Bull.  Mus.  Comp.  Zool.,  XXII,  1891,  pp. 
109-114.) 

1893. 

Ghregory,  J.  W.  On  the  British  Palaeogene  Bryozoa:  Bibliography. 
(Trans.  Zool.  Soc.  London,  XIII,  1893,  pp.  266-275.) 

1894. 

Tasciienberg,  O.    Bibliotheca  Zoologica  II.     Zoologie,  IV,  Leipzig, 

1894,  pp.   2761-2770.  Digitized  by  VJ^i^gl^ 
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1896. 

G-regory,  J.  W.    Jurassic  Bryozoa:  Bibliogfraphy.     British  Museum 

Catalogue,  1896,  pp.  224-281. 
Neviani,  Antonio.    Appunti  biblio^'afici  x)er  servire  alia  storia  degli 

studi  sui  Briozoi.     (Rev.  Ital.  Sc».  Nat.  Siena,  XVI,  1896,  pp.  1-7, 

25-28,  85-38. )     [Not  seen. ] 
Nordgaard,  O.     Litteratur  vedkommende  Norges  polyzofauna.     (Bor- 

gens  MiLseunis  Aarbog,  1894-95,  No.  II,  1896,  pp.  6-9.) 

1897. 

Simpson,  Q-.  B.  Handbook  of  the  genera  of  the  North  American 
PalaM>zoic  Bryozoa.  (Fourteenth  Ann.  Rep.  State  (Jeologist  [of 
New  York].)  Bibliography,  Recent  Forms,  pp.  418-420,  Fossil 
forms  found  in  North  America,  pp.  488-486. 

1899. 

Heider,  K.  Literature  on  Brj'^ozoa,  pp.  60-64,  in  Korschelt  and 
Heider's  Textbook  of  the  Embryology  of  Invertebrates.  Engl. 
Ti-ansl.,  London,  1899.     [Literature  on  Phoronis,  pp.  10-11.] 

B.  GENERAL. 

INCLUDINd    WORKS   WniCIT    TREAT  OF   THE  BRYOZOA    A8  A  WHOLE  OR  ARE  TOO  OEXERAL  IN 
SCOPE  TO   COME   UNDER  MORE   PARTICULAR  HEAI>8. 

1809. 

Savigny,  J.  C.  Description  de  I'figypte.  [Plates  only.]  [Explication 
des  Planches  by  V.  Audouin,  1826.]  [On  the  dates,  see  C.  D. 
Sherborn  in  Proc.  Zool.  Soc.  London,  1897,  pp.  285-288.] 

1810. 

Lamourouz,  J.  V.  F.  M6moire  sur  la  classification  des  Polypiers 
conilligenes.     1810. 

1812. 

LamonrouZy  J.  V.  F.  Sur  la  darfsification  des  Polypiers  coralligenes 
non  entierement  piorreux.  (Nouv.  Bull.  Sci.  Soc.  Phil,  Paris,  III, 
1812,  pp.  181-188.) 

1816. 

Lamarck,  J.  B.     I  listoire  naturelle  des  animaux  sans  vertebres.    Paris, 

1816.     [Bryozoa  in  vol.  2.] 
Systeme  des  animaux  sans  vertebres.     Paris,  1816-18. 

1821. 

Laxnourouz,  J.  V.  F.     Exposition  m^thodique  des  generes  de  I'ordre 

des  Polypiers.     Paris,  1821.  Digitized  by  x^^kj^ik. 
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1824. 

Defrance,  J.  L.  M.  Tableau  des  corps  organis^H  f  ossiles.  Paris,  1824. 
[Bryozoa,  pp.  99-102.] 

Dictionaire  des  sciences  naturelles.    70  vols.,  with  Atlas,  Paris, 

181&-1830.  [Bryozoa:  Millepore,  XXXI,  pp.  80-85,  1824;  Poly- 
piers,  XLII,  pp.  372-397, 1826;  Spiropore,  L,  pp.  299,  300, 18^7; 
Terebellaire,  LIII,  pp.  Ill,  112,  1828;  Theon^e,  LIU,  p.  470, 
1828.] 

Laxnourouz,  J.V.  F.  Corallina;  or,  a  classical  arrangement  of  Flex- 
ible Coralline  Polypidoms,  selected  from  the  French  of  J.  V.  F. 
Lamouroux.     London,  1824.     [Translator  anonymous.] 

Bory  de  Saint- Vincent  et  Eng.  Deslongchamps.  Encyclo- 
pedic m^thodique:  Histoire  naturelle  des  Zoophytes,  ou  animaux 
rayonn^s.     Paris,  1824. 

1826. 

Andonin,  V.  Explication  sommaire  des  Planches  de  Polypes,  of 
Savigny's  Description  de  I'figypte.  Vol.  I,  Part  III,  Paris,  1826. 
Zoophytes,  pp.  213-214;  Polypes,  pp.  225-244,  pis.  i-xiv. 

1829. 

Eichwald,  B.  Zoologia  Specialis.  3  vols. ,  Vilnae,  1 829-1831 .  [Bryo- 
zoa, I,  pp.  179-180,  198-201,  pis.  ii,  iii.] 

1830. 

BlainviUe,  H.  M.  de.  Dictionnaire  des  sciences  naturelles,  Vol.  LX, 
1830,  pp.  1-546,  pis.  67,  68,  in  Atlas. 

1834. 

Blainville,  H.  M.  de.  Manuel  d'Actinologie  ou  de  Zoophytologie. 
Paris,  1834. 

1836. 

Milne-Edwards,  H.    Histoire  des  Polypes.     In  Vol.  II  of  Ed.  2  of 
Lamarck's    Histoire  Naturelles   des    Animaux    sans  Vertebres. 
"         Paris,  1836. 

1837. 

Bronn,  H.  Q-.  LethsBa  Geognostica,  oder  Beschreibungen  und  Abbil- 
dungen  der  fiir  die  Gebirgs-Formation  bezeichnendsten  Versteine- 
rungen.  Ed.  2,  Stuttgart,  1837.  [Bryozoa,  I,  pp.  240-251,  pis. 
XV,  xvi.] 
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1840. 

Michelin,  H.  Iconographie  Zoophytologie,  description  par  locality 
et  terrains  des  Polypiers  fossiles  de  France  et  pays  environnants. 
Paris,  4to.  Dates  of  parts:  pp.  1-16,  pis.  i-iv,  1840;  pp.  17-148, 
pis.  v-xliii,  1841-3;  pp.  149-178,  pis.  xliii-xlvi,  1844;  pp.  179-220, 
.  pis.  xlvii-liii,  1845?;  pp.  221-306,  pis.  liv-lxxiii,  1846;  pp.  307- 
348,  i-xii,  pis.  Ixxiv-lxxix,  1847. 

1843. 

Morris,  John.     A  catalogue  of  British  fossils.     London,  1843. 

1844. 

Mantell,  G-.  A.  The  medals  of  creation.  London,  1844.  [Bryozoa, 
Vol.  I,  pp.  281-290.] 

1846. 

Hagenow,  F.  Bryozoa,  in  Geinitz,  Grundriss  der  Versteinerungs- 
kunde.     Leipzig,  1846.     [Bryozoa,  pp.  586-635,  pi.  xxiiiJ.] 

Milne-Edvrards,  H.  Zoophytes,  in  Cuvier,  Le  R^gne  Animal.  Paris, 
1846. 

1848. 

Broniip  H.  G-.  Handbuch  einer  Geschichte  der  Natur.  Band  ITT.  In- 
dex paleontologicus.  A.  Nomenclator  paleontologicus,  1848. 
B.  Enumerator  paleontologicus,  1849. 

1849. 

Orbigny,  A.  d'.  Prodrome  de  Pal^ontologie  stratigraphique.  3  vols. , 
Paris,  1849-1852. 

1851. 

Orbigny,  A.  d'.  Recherches  zoologiques  sur  la  classe  des  Mollus- 
ques  Biyozoaires.  (Ann.  Sci.  Nat,  Zool.  [3],  XVI,  1851,  pp. 
292-339;  ibid.  [3],  XVII,  1852,  pp.  27^-348.) 

1852. 

Orbigny,  A.  d'.  Cours  ^I^mentaire  de  Pal^ontologie  et  de  G^logie 
stratigraphique,     Paris,  1852.     [Tableau  10,  Bryozoaires.] 

Qttenstedt,  F.  A.  Handbuch  der  Petrefactenkunde.  Tubingen, 
1852.     [Bryozoa,  pp.  634-641,  pis.  Ivi,  ML] 

1854. 

Morris,  John.  A  catalogue  of  British  fossils.  Ed.  2,  London, 
1854.     [Bryozoa,  pp.  119-129.] 
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1857. 

Pictet,  F.  J.  Traits  de  Pal^ontolo^e.  Ed.  2,  1867.  [Bryozoa,  pp. 
87-171,  Atlas,  pis,  xo-xcii.] 

1862. 

OoldfoBS,  A.    Petrefacta  Germanise.     Ed.  2,  Leipzig,  1862. 
MoniB,  J.  W.    On  mounting  Polyzoa  and  hydroid  Zoophytes  so  as 

to  display  the  outstretched  tentacles  as  in  life.      (Quar.  Jour. 

Micro.  Sci.  [n.  s.].  n,  1862,  pp.  116-117.) 

1867. 

Qnenstedt,  F.  A.    Handbuch  der   Petrefactenkunde.     Ed.   2,  1867. 

1871. 

GUll,  T.  H.  Arrangement  of  the  families  of  mollusks.  (Smithso- 
nian Miscellaneous  Collections,  X,  1871.  Bryozoa,  pp.  27-30.) 
[Proposes  order  Rhabdopleurae  for  Rhabdopleura.] 

1878. 

Xitheridge,  R.,  Jnn.    A  catalogue  of  Australian  fossils.    London,  1878. 

1880. 

Hincks,  T.  On  the  terms  Polyzoa  and  Bryozoa.  (Ann.  Mag.  Nat. 
Hist.  [5],  V,  1880,  pp.  127-129.) 

Jones,  T.  R.  On  the  nomenclature  of  Polyzoa,  Busk.  (Ann.  Mag. 
Nat.  Hist.  [5],  V,  1880,  p.  220.) 

WatexB,  A.  W.  On  the  terms  Bryozoa  and  Polyzoa.  (Ann.  Mag. 
Nat  Hist.  [5],  V,  1880,  pp.  34-36.)  Reply  on  the  term  "Bry- 
ozoa."   (Ann.  Mag.  Nat.  Hist.  [5],  VI,  1880,  pp.  157-158.) 

Vine,  O.  R.  A  review  of  the  family  Diastoporidse  for  the  purpose 
of  classification.  .(Quar.  Jour.  Geol.  Soc.  London,  XXXVI, 
1880,  pp.  356-361,  pi.  xiii.) 

Zittel,  K.  A.  Handbuch  der  PaleBontologie.  Miinchen  und  Leipzig, 
1880.     [Bryozoa,  pp.  675-641.] 

1881. 

Qnenstedt,  F.  A.  Petrefactenkunde  Deutschlands.  VI,  Korallen. 
(Rohren-  und  Sternkorallen).     Leipzig,  1881. 

1882. 

Vine,  O.  R.  The  Diastoporidee,  or  the  natural  history  of  a  family 
type.     (Science  Gossip,  XVHI,  1882,  pp.  81-83,  145-147,  244r- 
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1883. 

Zittel,  K.  A.,  and  Barrois,  C.  Traits  de  Pal6ontologie.  Paris,  1888. 
[Bryozoa,  I,  pp.  582-650.] 

1885. 

Iiankester,  E.  R.  Article  "Polyzoa."  In  Encyclopaedia  Britan- 
nica,  ed.  9,  vol.  xix,  1885,  pp.  429-441. 

1887. 

Vine,  G-.  R.  Notes  on  classifications  of  Cyclostomatous  Polyzoa: 
old  and  new.  (Proc.  Yorkshire  Geol.  Polyt.  Soc.  [n.  s.],  IX,  1887, 
pp.  346-362.) 

1891. 

Teplov,  A.  G-.  [The  Bryozoa  of  the  Zoological  collection  of  the 
Moscow  University  Museum.]  [Russian.]  (Izvy.  imp.  obsh. 
lyub.  est.  Moskovskom  Univ.,  LXVII,  1891,  19  pp.) 

1893. 

"Wlieatcroft,  W.  O-.  Polyzoa.  (Intern.  Jour.  Micro.  Nat  Sci., 
London,  III,  1893,  pp.  405-411,  pis.  xviii,  xix.) 

1895. 

Pergens,  E.  Note  sur  I'identification  et  la  separation  des  especes 
dans  le  Groupe  des  Bryozoaires.  (Bull.  Soc.  Beige  Geol.,  IX, 
1895,  Proc. -verb.,  pp.  8-11.) 

1896. 

Harmer,  S.  F.  Polyzoa,  in  "The  Cambridge  Natural  History." 
London,  1896,  Vol.  II,  chapters  xvii-xix,  pp.  463-533,  figs.  23^- 
257. 

C.     BIOLOGICAL 

INCLUDING     PAPERS    CONCERNED    MAINLY   WITH    ANATOMY,     MORPHOIiOGY,    EMBRYOLOGY, 

DEVELOPMENT,    ETC. 

1827. 

G-r&nt,  R.  E.  Observations  on  the  structure  and  nature  of  Flustrsp. 
(Edinburgh  New  Phil.  Jour.  [2],  III,  1827,  pp.  107-118,  337-342.) 
(Heusingcr's  Zeitschr.  f.  organ.  Phys.,  I,  1827,  pp.  401-418;  U, 
1828,  pp.  50-55.)  (F6russ.,  Bull.  Sci.  Nat,  XIII,  1828,  pp.  371- 
374.) 
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1834. 

Lister,  J.  J.  Some  observations  on  the  structure  and  functions  of 
tubular  and  cellular  Polypi,  and  of  Ascidiee.  (Phil.  Trans.  R. 
Soc.  London,  1834,  pp.  366-388,  pis.  viii-xii.)  (Entomol.  Mag., 
Ill,  1836,  pp.  172-176.) 

1836. 

MUne-Edvrards,  H.  Recherches  anatomiquos,  physiologiques  et 
zoologiques  sur  les  Eschares.  (Ann.  Sci.  Nat.,  Zool.  [2],  VI,  1866, 
pp.  5-53,  pis.  i-v.)  (Compt.  Rend.  Acad.  Sci.,  Paris,  II,  1836,  pp. 
225-228.)  (L'Institut,  IV,  1886,  pp.  67-68.)  (Froriep,  Notiz., 
XLVII,  1836,  pp.  337-341,) 

1837. 

Farre,  A.  Observations  on  the  minute  structure  of  some  of  the- 
higher  forms  of  Polypi,  with  views  of  a  more  natural  arrange- 
ment of  the  class.-  (Phil.  Trans.  R.  Soc.  London  1837,  pp.  387- 
426,  pis.  xx-xxvii.) 

1839. 

Nordmann,  A.     Sur   I'anatomie    du    Tendra   zostericola.     (Compt. 

Rend.,  Acad.  Sci.,  Paris,  VIII,  1839,  pp.  367-359.)    (L'Institut, 

VII,  1839,  p.  95.) 
Recherches  sur  le  Tendra  zostericola,  polype  de  la  section 

Bryozoaires.     (Ann.  Sci.  Nat.,  Zool.  [2],  XI,  1839,  pp.  185-191.) 

1842. 

Nordmann,  A.  Voyage  dans  la  Russie  M^ridionale  et  la  Crim6e. 
[Bryozoa,  Vol.  U,  1842,  pp.  818,  819.  In  Vol.  lU,  Recherches 
microscopiques  sur  I'anatomie  et  le  d^veloppement  du  Tendra 
zostericola,  pp.  651-678,  Atlas,  Polypi,  pi.  ii.] 

1845. 

Beneden,  P.  J.  van.     Recherches  sur  i'anatomie,  la  physiologie  et  le 

d^veloppement  des  Bryozoaires  qui  habitent  la  cote  d'Ostende. 

(Nouv.  Mem.  Acad.   R.  Bruxelles,  XVIII,  1845,  44  pp.,  pis.  i-v; 

ibid.,  XIX,  1845, 31  pp.,  pis.  i,  ii.)     (Reviewed  in  Ann.  Mag.  Nat. 

Hist.,  XVII,  1846,  pp.  120-123.) 
Recherches    sur    I'organisation   des    Laguncula    et    Phistoirc 

naturelle    des    diffdrenis    Polypes    Bryozoaires  qui  habitent    la 

c6te  d'Ostende.     (Nouv.  M^m!  Acad.  R.  Bruxelles,  XVIII,  1845, 

29  pp.,  pis.  i-iii.) 
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1849. 

AUman,  G-.  J.  On  the  nervous  system  and  certain  other  points  in  the 
anatomy  of  the  Bryozoa.  (Brit.  Assoc.  Rep.,  XIX,  1849,  pp. 
71-72.)    (L'Institut,  XVm,  1850,  pp.  19-20.) 

1851. 

Couch,  R.  Q.  On  the  physiological  development  of  cells  among  the 
crustaceous  Zoophytes.  (Trans.  Nat.  Hist.  Antiq.  Soc.  Penzance, 
I,  1851,  pp.  295-300.) 

1853. 

Allman,  O-.  J.  On  the  structure  of  the  muscular  fiber  in  the  Polyzoa. 
(Proc.  Irish  Acad.,  V,  1853,  pp.  68-«9.) 

1855. 

Allman,  G-.  J.  On  the  homology  of  the  organs  of  the  Tunicata  and 
the  Polyzoa.  (Trans.  Irish  Acad.,  XXU,  1855,  pp.  275-290.) 
(Proc.  Irish  Acad.,  V,  1853,  p.  237.) 

1856. 

Hiudey,  T.  H.  Note  on  the  reproductive  organs  of  the  Cheilostome 
Polyzoa.     (Quar.  Jour.  Micr.  Science,  IV,  1856,  pp.  191-192.) 

1859. 

Carter,  H.  J.  On  the  identity  in  structure  and  composition  of  the 
so-called  seed-like  body  of  Spongilla  with  the  winter  egg  of 
the  Bryozoa.  (Ann.  Mag.  Nat  Hist.  [3],  UI,  1859,  pp.  331-343, 
pi.  viii.) 

1860. 

Muller,  F.  Das  Kolonialnervensystem  der  Moosthiere,  nachgewiesen 
an  Serialaria  Coutinhii  n.  sp.  (Wiegmann's  Archiv  fur  Natur- 
geschichte,  XXVI,  1860,  Band  I,  pp.  311-318,  pi.  xiii.)  (Quar. 
Jour.  Micro.  Sol.  [n.  s.],  I,  1861,  pp.  300-305.)  (Ann.  Sci.  Nat, 
Zool.  [4],  XVni,  1862,  p.  212.) 

1863. 

Claparide,  E.  Ueber  eine  wahrscheinlich  zu  den  Bryozoen  geh5rige 
Thierform,  Loxosoma  singulare  Keferst.  Beobachtungen  uber 
Anatomic  und  Entwickelungsgeschichte  wirbelloser  Thiere,  etc 
Leipzig,  1863. 

Smitt,  F.  A.  Bidrag  till  k&nnedomen  om  Hafs-Bryozoernas  utyeck- 
ling.     (Upsala  Univ.  Arsskrift,  1863,  40  pp.) 
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1864. 

Smitt,  F.  A.  N&gra  drag  ur  Bryozoernas  (Mossdjurens)  lif.  Stock- 
holm, 1864,  31  pp. 

1865. 

Oiglioli,  E.    Nota  sul  cosi  detto  sistema  nervoso  coloniale  dei  Bryozoi. 

(Atti  R.  Accad.  Sci.  Torino,  1, 1865,  pp.  131-134.) 
Smitt,  F.  A.    Om  Hafs-Bryozoernas  utveckling   och   fettkroppar. 

(Ofv.  k.  Vet.  Akad.  Forhandl.,  XXII,  1865,  pp.  5-50.) 
Kritisk     fOrteckning     Ofver     Skandinaviens    Hafsbryozoer. 

(Ofv.  k.  Vet.  Akad.  FOrhandl.,  XXH,  1865,  pp.  115-142,  1  pi.; 

ibid.,  XXni,  1866,  pp.  395-533,  11  pis.;  ibid.,  XXIV,  1867,  pp. 

279-429,  5  pis.,  ibid.,  XXIV,  1867,  Bihang,  pp.  3-230,  pis.  xxiv, 

xxv;  ibid.,  XXVIU,  1871,  pp.  1115-1134,  pis.  xx,  xxi.) 

1866. 

Kon^alewBky,  A.    Beitrftge  zur  Anatoznie   und    Entwickelungsge- 

schichte  des  Loxosoma  Neapolitanum  sp.  n.     (M^m.  Acad.  imp. 

Sci.  St.-P^tersbourg  [7],  X,  No.  2,  1866,  10  pp.,  1  pi.) 
Smitt,  F.  A.    Polymorphism  among  Bryozoa.     [Abst.  by  Agassiz.] 

(Amer.  Jour.  Sci-  [2],  XLII,  1866,  p.  134.)    (Amer.  Jour.  Con- 

chology,  in,  1867,  p.  105.) 

1867. 

ClaparMe,  E.  Sur  le  Loxosoma  Kef ersteinii,  Bryozoaire  mou  du 
Golfe  de  Naples.  (Ann.  Sci.  Nat.,  Zool.  [5],  VUI,  1867,  pp.  28- 
30,  pi.  vi.)     (Ann.  Mag.  Nat.  Hist.  [4],  I,  1868,  pp.  311-312.) 

1868. 

Schneider,  A.  Ueber  die  Entwicklung  von  Cyphonautes  compressus 
zu  Membranipora  pilosa.     (Sitz.  d.  Ges.  naturf.  Freunde,  Berlin, 

1868,  pp.  24-25.) 

1869. 

MetBchnikoff,  E.  Ueber  die  Metamorphose  einiger  Seethiere  (Cy- 
phonautes, Mitraria,  Actinotrocha).  (Nachr.  d.  k.  Ges.  d.  Wiss. 
zu  Gottingen,  1869,  pp.  227-233.) 

NitBChe,  H.  Beitrftge  zur  Kenntniss  der  Bryozoen.  I.  Beobachtun- 
gen  uber  die  Entwickelungsgeschichte  einiger  chilostomen  Bryo- 
zoen, pp.  1-13,  pi.  i.  II.  Ueber  die  Anatomic  von  Pedicellina 
echinata  Sars,  pp.  13-34,  pis.  ii,  iii.     (Zeitschr.  f.  wiss.  Zool.,  XX, 

1869,  pp.  1-36,  pis.  i-iii.) 

Schneider,  A.  Zur  Entwickelungsgeschichte  und  systematischen 
Stellung  der  Bryozoen  und  Gephyreen.  (Archiv  f.  mikro.  Anat. 
V,  1869,  pp.  260-280,  pi.  xvi.) 
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Sch'walbe,  G-.    Ueber  den  feineren  Bau  der  Muskelfasern  wirbelIo«er 

Thiere.     (Arch.  f.  mikro.  Anat.,  V,  1869,  pp.  205-24T,  pis.  xiv, 

XV.)     [Bryozoa,  pp.  227-228.] 
n^anin,  B.    Zur  Anatomic  und  Entwickelungsgeschichte  der  Pedi- 

cellina.     (Bull.  Soc.  Imp.  Natur.  Moscou,  XLII,  Part  I,  1869,  pp. 

425-440,  pi.  vi.) 

1870. 

Nitsche,  H.     Untersuchungen  des  Baues  von  Pedicellina  echinata  Sars. 

(Sitz.  d.  Ges.  naturf.  Freunde,  Berlin,  1870,  p.  9.) 
Ueber  den  Hermaphroditismus  von  Bugula  flabellata,  B.  plu- 

mosa  u.  Bicellaria  ciliata.     (Sitz.  d.  Ges.  naturf.  Freunde,  Berlin. 

1870,  p.  9.) 
Reichert,  K.  B.     Vergleichende  anatomische  Untersuchungen   uber 

Zoobotryon  pellucidus  (Ehrenberg).     (Abh.  d.  k.  Akad.  d.  Wiss., 

Berlin,  1870,  pp.  233-338,  pis.  i-vi.) 

1871. 

Clapar^de,  E.  Beitrtige  zur  Anatomic  und  Entwickelungsgeschichte 
der  Seebiyozoen.  (Zeitschr.  f.  wiss.  Zool.,  XXI,  1871,  pp. 
137-174,  pis.  viii-x.)  (Ann.  Mag.  Nat.  Hist.  [4],  VU,  1871, 
pp.  450-451.) 

'—  Notice    by    Alexander]    Ag[assiz].       Claparede    on    marine 

Bryozoa.     (Amer.  Jour.  Sci.  [3],  I,  1871,  p.  387.) 

Hartmann,  R.  Einigcs  uber  Halodactylus  diaphanus  Farre  [Alcyoni- 
dium  gelatinosum].  (Reichcrt  u.  du  Bois  R.'s  Arch.  f.  Anat,  1871, 
pp.  489-529,  2  pis.) 

Hincks,  T.  Note  on  Dr.  Ilinrich  Nitsche's  paper  on  '*Some  interest- 
ing points  concerning  the  mode  of  reproduction  of  the  Bryozoa,'^ 
(Quar.  Jour.  Micro.  Sci.  [n.  s.],  XI,  1871,  pp.  235-238.) 

Metsohnikoff,  E.  Beitrage  zur  Entwickelungsgeschichte*  einiger  nie- 
deren  Thiere.  6.  Alcyonclla.  (Bull.  Acad.  Imp.  Sci.  8t.-Peters- 
bourg,  XV,  1871,  pp.  507-508.) 

Nitsche,  H.  Beitrage  zur  Kenntniss  der  Biyozoen.  III.  I'eber  die 
Anatomic  und  Entwickelungsgeschicte  von  Flustra  membranaoea^ 
pp.  410-470,  pis.  xxv-xxvii.  IV.  Ueber  die  Morphologic  der 
Bryozoen,  pp.  471-498.  (Zeitschr.  f.  wiss.  Zool.,  XXI,  1871,  pp. 
41G-498,  3  pis.) 

On  some  interesting  points  concerning  the  mode  of  reproduc- 
tion of  the  Bryozoa.  (Quar.  Jour.  Micro.  Sci.  [n.  s.J,  XI,  1871, 
pp.  155-102.) 

1872. 

Allman,  G-.  J.  On  the  structure  of  Cyphonautes.  (Brit.  Assoc. 
Rep.,  XLII,  1872,  Part  2,  pp.  133-134.)  (Quar.  Jour.  Micro.  Sci. 
[n.  s.],  XU,  1872,  yjp.  395-397.) 
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Lattey,  A.  H.  H.     Observations  on  the  Pol^'-zoa.     (Jour.  Queckett 

Micro.  Club,  III,  1872,  pp.  1-5.) 
Nitsche,  H.     Betrachtungen  iiber  die  Entwickelungsgeschiehte  und 

Morpbologie  der  Bryozoen.      (Zeitschr.   f.  Aviss.   Zool.,  XXII, 

1872,  pp.  467-472.) 
Smitt,  F.  A.    Bemerkung  zu  Dr.  H.  Nitsche\s  Beiti-agen  zur  Kennt- 

niss  der  Bryozoen.     (Zeitschr.  f.  wiss.  Zool.,  XXII,  1872,  pp, 

281-282.) 
Remarks  on  Dr.  Nitsche's   researches  on   Bryozoa.      (Quar. 

Jour.  Micro.  Scd.  [n.  s.],  XII,  1872,  pp.  246-248.) 

1873. 

Trinchese,  S.  Nuove  ricerche  sulla  struttui-a  del  fusto  del  Zoobo- 
tryon  pellucidus  (Ehrenberg).  (Mem.  Accad.  Sci.  Bologna  [3], 
IV,  1873,  pp.  205-207.) 

1874. 

Nitsche,  H.  Untersuchungen  iiber  die  Knospung  der  Susswasser- 
bryozoen,  insbesondere  der  Alcyonella.  (Sitz.  d.  Naturf.  Ges. 
Leipzig,  1874,  pp.  31-36.) 

Salensky,  W.  W.  Unterschungen  an  Seebryozoen.  (Zeitschr.  f. 
wiss.  Zool.,  XXIV,  1874,  pp.  343-348,  pi.  xxxii.) 

1875. 

BarroiSi  J.  Des  formes  larvaires  des  Bryozoaires.  (Compt.  Rend. 
Acad.  Sci.  Paris,  LXXXI,  1875,  pp.  288-291,  443-445,  904-906, 
1134-1135.)     (Ann.  Mag.  Nat.  Hist.  [4],  XVI,  1875,  pp.  301-302.) 

NitBChe,  H.  Beitriige  zur  Kenntniss  der  Bryozoen.  V.  Ueber  die 
Knospung  der  Polypido  dor  phylactolaemen  Siisswasscrbryozoen, 
pp.  343-361,  pis.  xxiv,  xxv.  B.  Ueber  den  Bau  und  die  Knos- 
pung von  Loxosoma  Kefersteinii  Claparedc,  pp.  361-390,  pis.  xxv, 
xxvi.  C.  Allgomeino  Betrachtungen,  pp.  390-399.  (Zeitschr.  f. 
wiss.  Zool.,  XXV,  Supplementheft  III,  18^5,  pp.  343-402,  pis. 
xxiv-xxvi.) 

Ueber  den  bau  und  die  Knospung  von  Loxosoma  Kefersteinii 

Claparede.  (Zeitschr.  f.  wiss.  Zool.,  XXV,  1875,  pp.  451-456. 
(Arch.  Zool.  cxp.,  IV,  1875,  pp.  liii-lv.) 

Repiachoff,  W.  Zur  Entwickelungsgeschiehte  der  Tendra  zostericola. 
(Zeitschr.  f.  wiss.  Zool.,  XXV,  1875,  pp.  129-142,  pis.  vii-ix.) 

Zur  Naturgeschichto  der  chilostomen  Seebryozoen.    (Zeitschr. 

f.  wiss.  Zool.,  XXVI,  1876  [1875],  pp.  139-160,  pis.  vi-ix.) 

1876. 

Shlers,  £.  Hypophorella  exj^ansa:  Ein  Beitmg  zur  Kenntniss  der 
minirenden  Bryozoen.  (Abh.  d.  k.  Ges.  d.  Wiss.^  vjfij^GS^"' 
XXI,  1876,  pp."  1-156,  5  pis.)  "' "'    '  ^ 
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Schmidt,  O.    Die  Gattung  Loxosoma.     (Arch.  f.  mikro.  Anat.,  XII, 

1876,  pp.  1-14,  pis.  i-iii.) 
Vogt,  C.    Sur  le  Loxosome  des  Phascolosomes  (Lioxosoma  Phascoloso- 

matum).     (Arch.  Zool.  exp.,  V,  1876.) 

1877. 

Barrois,  J.    Eecherches  sur  I'embryologie  des  Bryozoaires.     (Trav. 

de  rinst.  Zool.  Lille,  Fasc.  I,  1877.     305  pp.,  16  pis.)    [Also 

separate.] 
Hatschek,  B.    Embryonal  entwicklung  und  Knospung  der  Pedicel- 

lina  echinata.     (Zeitschr.  f.  wiss.  Zool.,  XXIX,  1877,  pp.  502- 

548,  pis.  xxviii-xxx.) 
Joliet,  L.    Sur  quelques  points  de  Porganisation  des  Bryozoaii'es. 

(Compt.  Rend.  Acad.  Sci.  Paris,  LXXXV,  1877,  pp.  406-408.) 

(Ann.  Mag.  Nat.  Hist.  [4],  XX,  1877,  pp.  540-541.) 
Sur  le  systfeme  nerveux  colonial  de  la  Bowerbankia  imbricata 

Johnst.     (Compt.  Rend.  Acad.  Sci.    Paris,  LXXXIV,  1877,  pp. 

723-725.) 
Salensky,  W.  W.    £tudes  sur  les  Bryozoaires  Entoproctes.     (Ann. 
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d'eau  douce.     M6m.  IIL     Leyde,  1744. 

1828. 

Meyen,  F.  J.  F.  Naturgoschichte  der  Poly  pen.  [Alcyonella.] 
(Oken's  Isis,  XXI,  1828,  cols.  1225-1234,  pL  xiv.) 

Raspail,  F.  V.  Histoire  naturelle  de  I'Alcyonelle  fluviatile  (Alcyo- 
nella stagnorum  Lmk.),  et  de  tous  les  genres  voisins.  (M^m.  Soc. 
d'Hist.  Nat.  Paris,  IV,  1828,  pp.  75-165,  246,  pis.  xii-xvi.)    (Oken's 
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1830. 

Meyen,  F.  J.  F.  Nachtr&glicho  Bemerknngen  zur  Naturgeschichte 
der  Polypen  des  sussen  Wassers.  (Oken's  Isis,  XXIII,  1830, 
cols.  185-188.) 

1835. 

Dniuortier,  B.  C.  Recherchcs  sur  Tanatomie  ct  physiologic  des  poly- 
piers  compost  d'eau  douce.  (Bull.  Acad.  R.  Sci.  Bnixelles,  II, 
1835,  pp.  421-454  pis.  v,  vi.)  (L'Institut,  IV,  1836,  pp.  183-187.) 
(Oken's  Isis,  1837,  pp.  770-776.)  (Froriep's  Notizen,  XLIX,  1836, 
pp.  193-201, 211-218.) 

1836. 

G«rveds,  P.  Recherches  sur  les  Polypes  d'eau  douce.  (Compt.  Rend. 
Acad.  Sc.  Paris,  III,  1836,  pp.  796-797.)  (L'Institut,  IV,  1836, 
p.  433.) 

1837. 

Qerveds,  P.  Recherches  sur  les  Polypes  d'eau  douce  des  genres  Plu- 
matella  et  Paludicella.  (Ann.  Sci.  Nat,  Zool.  [2],  VII,  1837,  pp. 
74-93.) 

1838. 

G«rvais,  P.  Recherches  sur  les  Polypes  d'eau  douce.  (Extr,  Proc.- 
verb.  Soc.  Phil. ,  1838,  pp.  129-130.)     (L'Institut,  VI,  1838,  p.  398.) 

1839. 

Beneden,  P.  J.  van.  Sur  les  Polypes  d'eau  douce.  (Bull.  Acad.  R. 
Sci.  Bruxelles,  VI,  1839,  Part  2,  pp.  276-279, 1  pi, ;  VII,  1840,  Part 

II,  pp.  163,  164.)     (Ann.  Sci.  Nat,  Zool.,  XIV,  1840,  pp.  222-224.) 
(Froriep,  Notizen,  XVH,  1841,  cols.  214-216.) 

G«rvais,  P.  Observations  pour  servir  h  I'histoire  naturelle  des  Po- 
lyi)es  d'eau  douce.     (Laurent,  Ann.  Fran^.  ilfitrang.  Anat  Phys., 

III,  1839,  pp.  129-176.)    (Compt  Rend.  Acad.  Sci.  Paris,  VIII, 
1839,  pp.  165-166.)    (L'Institut,  VII,  1839,  p.  42.) 

1840. 

Beneden,  P.  J.  van.  Quelques  observations  sur  les  Alcyonelles. 
(L'Institut,  Vin,  1840,  pp.  153-154.)    (Oken's  Isis,  1844,  p.  371.) 

1841. 

Beneden,  P.  J.  van.  Sur  les  cEufs  dits  mobiles  dans  hs  Alcyonelles. 
(Bull.  Acad.  R.  Sci.  Bruxelles, VIII,  1841,  Part  I,  pp.  89-93, 1  pi.) 
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Coste,  p.    Propositions  sur  I'organisation  des  Polypes  fluviatiles. 

(Compt.  Rend.  Acad.  Sci.  Paris,  XII,  1841,  pp.  724^728.) 
Observation  relative  k  la  Tubulaire  sultane.     (Compt  Bend. 

Acad.  Sci.  Paris,  XII,  1841,  p.  863.) 
Laurent,  J.  L.  M.    Sur  la  physiologic  de  I'Alcyonelle.     (Extr.  Proc- 

Verb.  Soc.  Phil.,  1841,  pp.  61-63.)     (L'Institut,  IX,  1841,  p.  225.) 
Nordmann,  A.  von.    Ueber  einen  mit  gunstigem  Erfolg  angestellten 

Versuch  Susswasser-Polypen  von  Paris  nach  Odessa  zu  verpflanzen. 

(Bull.  Acad.  Sci.  St.-P6tersboui-g,Vin,  1841,  pp.  353-357.)    (Fro- 

riep,  Notizen,  XVni,  1841,  pp.  241-244.) 

1842. 

Hassall,  A.  H.  On  Plumatella  repens.  (Ann.  Mag.  Nat.  Hist.,  X, 
1842,  p.  153.) 

Nordmann,  A.  von.  Recherches  microscopiques  sur  Fanatomie  et  le 
d^veloppement  de  la  Plumatella  campanulata,  Lamarck.  In  Voy- 
age dans  la  Russie  m^ridionale  et  la  Crim^e,  Vol.  m,  1842,  pp. 
709-730,  Atlas,  Polypi,  pi.  i. 

1843. 

AUman,  O-.  J.    On  Plumatella  repens.    (Brit.  Assoc.  Rep.,  XIII,  1843, 

Part  II,  pp.  74-76.)    (L'Institut,  XI,  1843,  p.  454.) 
Synopsis  of  the  genera  and  species  of  Zoophytes  inhabiting 

the  fresh  waters  of  Ireland.     (Brit.  Assoc.  Rep..  XIII,  1843,  Part 

II,  p.  77.) 
Diunortier,  B.  C,  and  Beneden,  P.  J.  van.    Histoire  naturelle  de^ 

Polypes  composes  d'eau  douce.     (Nouv.  M6m.  Acad.  R.  Bruxelles, 

XVT,  1843,  33  pp.) 

1844. 

Allman,  G-.  J.    Synopsis  of  the  genera  and  species  of  Zoophytes 

inhabiting  the  fresh  waters  of  Ireland.     (Ann.  Mag.  Nat  Hist., 

XIII,  1844,  pp.  328-331.) 
On   the  muscular  system  of  Paludicella  and  other  Ascidian 

Zoophytes  of  fresh  water.     (Proc.  R.  Irish  Acad.,  II,  1844,  pp. 

319-332.) 
On   Fredericella  sultana.     (Proc.  R.  Irish  Acad.,  II,  1844,  pp. 

545-546.) 

1847. 

Allman,  G-.  J.    On  the  locomotive  iai-va  of  Plumatella  fruticosa. 

(Brit.  Assoc.  Rep.,  XVII,  1847,  Part  II,  p.  74.) 
On  the  larva  state  of  Plumatella.     (Proc.  R.  Irish  Acad.,  TIT, 

1847,  pp.  218-219, 220-222.) 
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1848. 

Beneden,  P.  J.  van.  Recberches  sur  les  Bryozoaires  fluviatiles  de 
Belgique.     (M^m.  Acad.  R.  Belgique,  XXI,  1848, 33  pp.,  pis.  i,  ii.) 

Dalyell,  J.  G.  Rare  and  remarkable  animals  of  Scotland.  2  vols., 
London,  1847-48.     Bryozoa  in  vol.  2. 

1849. 

Allmaii,  G.  J.    On  Lophopus  cristallinus.    (Brit.  Assoc.  Rep.,  XIX, 

1849,  Part  II,  p.  72.)     (L'Institut,  XVIII,  1850,  p.  16.) 
On  a  new  fresh- water  Bryozoon.     (Brit  Assoc.  Rep.,  XIX, 

1849,  Part  2,  p.  72.) 

On  the  natural  histoiy  of  the  genus  Alcyonella.     (Proc.  R. 

Irish  Acad.,  IV,  1849,  pp.  470-478.) 

1850. 

AllTnan,  G.  J.  On  the  present  state  of  our  knowledge  of  the  fresh- 
water Polyzoa.    (Brit.  Assoc.  Rep.,  XX,  1850,  pp.  305-337.) 

Hancock,  A.  On  the  anatomy  of  the  fresh-water  Bryozoa,  with 
descriptions  of  three  new  species.  (Trans.  Tyneside  Nat.  Field 
Club,  I,  1850,  pp.  367-405,  3  pis.)     (Ann.  Mag.  Nat.  Hist.  [2],  V, 

1850,  pp.  173-202,  pis.  ii-v.) 

1851. 

Z«eidy,  J.  On  some  American  fresh-water  Polyzoa.  (Proc.  Acad.  Nat. 
Sci.  Philadelphia,  V,  1851,  pp.  320-322, 1  pi.) 

1853. 

Allman,  G.  J.  On  the  reproductive  system  and  development  of  the 
gemmsd  in  Paludicella  articulata.  (Proc.  R.  Irish  Acad.,  V,  1853, 
pp.  18-22.) 

1854. 

Iieidy,  J.  On  Urnatella  gracilis  and  a  new  species  of  Plumatella. 
(Proc.  Acad.  Nat.  Sci.  Philadelphia,  VII,  1854,  pp.  191-192.) 

1856. 

Allman,  G.  J.  A  monograph  of  the  fresh-water  Polyzoa,  including 
all  the  known  species,  both  British  and  foreign.  London,  1856. 
viii+119  pp.,  11  pis.  (Review  in  Quar.  Jour.  Micro.  Sci.,  VI, 
1858,  pp.  36-43,  by  George  Busk.) 

1858. 

Leidy,  J.  Remarks  on  Polyzoa.  (Proi*.  Acad.  Nat.  S<-i.  Philadelphia, 
1858,  pp.  188-190.) 
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1860. 

Aplin,  C.  d'Oyly  H.     Fresh-water  Polyzoa  in  Australia.     (Ann.  Mag. 

Nat.  Hist.  [3],  VI,  1860,  pp.  45dt-465.) 
Hancock,  A.    On  a  new  species  of  Plumatella,  and  on  the  occun-ence 

of  Fredericella  sultana,  near  Newcastle,  and  of  Lophopus  crystal- 

linus,  in  Northumberland.     (Trans.  Tyneside  Nat.  Field  Club,  IV, 

1860,  pp.  67-68.) 
MacGdllivray,  P.  H.    Description  of    a  new  species  of  Plumatella 

(P.  Aplinii).     (Ti-ans.  R.  Soc.  Victoria,  V,  1860,  pp.  203-204.) 

1863. 

Houghton,  W.    Our  fresh- water  Polyzoa.     (Pop.  Sci.  Rev. ,  II,  1863, 

pp.  301-310,  2  pis.) 
Slack,  H.  S.     Resting  Eggs,  or  statoblasts  of  a  Plumatella.     (Intel. 

Obser.,  II,  1863,  pp.  271-274,  1  pi.) 

1866. 

Houghton,  W.  On  the  occurrence  of  Paludicella  Ehi-enbergi  in 
Shropshire.     (Ann.  Mag.  Nat.  Hist.  [3],  XVII,  1866,  pp.  237-238.) 

Hyatt,  A.  Observations  on  Polyzoa.  Suborder  Phylactolsemata. 
(Proc.  Essex  Inst,  IV,  1866,  pp.  197-228,  pis.  vii-xiv;  ibid.,  V, 
1866-1868,  pp.  97-112,  145-160,  193-232,  pi.  xv.) 

Farfitt,  E.  On  two  new  species  of  fresh-water  Polyzoa.  (Ann.  Mag. 
Nat.  Hist.  [3],  XVIII,  1866,  pp.  171-173,  pi.  xii.) 

Ranson,  J.  J.,  and  Ponton,  T.  G-.  Notes  on  Lophopas  crystallinus. 
(Pop.  Sci.  Rev.,  V,  1866,  pp.  438-441,  1  pi.) 

1867. 

H3ratt,  A.  The  moss-animals,  or  fresh-water  Polyzoa.  (Amer.  Nat., 
1,  1867,  pp.  57-64,  pi.  iii;  pp.  131-136,  pi.  iv;  pp.  180-186,  pi.  v.) 

1868. 

Nitsche,  H.  BcitrSge  zur  Anatomic  und  Entwickelungsgeschichte 
der  phylactolflemen  Siisswasserbryozoen,  insbesondere  von  Alcyo- 
nella  fungosa  Pall.  sp.  (Reichert  u.  du  Bois  R.'s  Arch.  f.  Anat, 
1868,  pp.  465-521,  4  pis.) 

Farfitt,  E.  Note  on  a  variety  (?)  of  Alc3^onella  fungosa.  (Ann.  Mag. 
Nat.  Hist.  [4],  II,  1868,  pp.  77-78.) 

1870. 

Leidy,  J.     [Note  on  Urnatella.]     (Proc.  Acail,  Nat.  Sci.  Philadelphia, 

1870,  pp.  100-101.) 
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1871. 

Leidy,  J.     Observations  on  Urnatella,  a  genus  of  ciliated  polyps  of 

the  famil}^  Pedioellinidrc.     (Ann.  Mag.  Nat.  Hist.  [4],  VII,  1871, 

pp.  309-312.) 
Metschnikoffy   E.     Beitrftge   zur    Entwiekelungsgesehichte    einig(»r 

niederen  Thieve.     6.    Alcyonella.    (Bull.    Acad.    Imp.    Sci.   St.- 

Pdtersbourg,  XV,  1871,  pp.  507-508.) 

1873. 

Hilgandorf,  F.  Japanisehe  Suaswasser-Moosthicrchen.  (Mitt.  d. 
deutsch.  Ges.  f.  Natur-  u.  Volkerk.  Ost-Asiens,  Yokohama,  I, 
1873-1876,  Heft  6,  p.  68.) 

1874. 

Korotneff,  A.  [Paludicella.]  (Bull.  R.  Soc.  Moscou,  X,  Part  2, 1874, 
pp.  45-50,  pis.  xii,  xiii.)  [Ru&sian.]  (Abstract  by  Hoyer  in 
Hoffman  u.  Schwalbe's  Jahresb,  Anat.  u.  Phys.  f.  1874,  III,  pp. 
369-372.) 

Nitsche,  H.  Untersuchungen  uber  die  Knospung  der  Susswasser- 
bryozoen,  insbesondere  der  Alcyonella.  (Sitz.  d.  Naturf.  Ges. 
Leipzig,  1874,  pp.  31-36.) 

1875. 

Nitsche,  H.  Beitriige  zur  Kenntniss  der  Biyozoen.  A.  Ueber  die 
Knospung  der  Polypide  der  phylactolaemen  Susswasserbryozoen. 
(Zeitschr.  f.  wiss.  ZooL,  XXV,  1875,  Suppl.-Heft,  3,  pp.  343-361, 
pis.  xxiv,  XXV,) 

1876. 

young,  J.  On  a  fresh-water  Polyzoon  belonging  to  the  genus  Alc3'o- 
nella,  discovered  in  the  Germain's  Loch,  near  Maryhill,  in  August, 
1869.     (Proc.  Nat.  Hist.  Soc.  Glasgow,  II,  1876,  pp.  2-3.) 

1878. 

Cmger,  K.  The  largest  of  all  fresh-water  Polyzoa.  [Pectinatella 
magnifica  Leidy.]     (Amer.  Natur.,  XII,  1878,  p.  252.) 

1879. 

Allman,  O.  J.  Recent  progress  in  our  knowledge  of  the  structure 
and  development  of  the  Phylactolaematous  Polyzoa.  (Presidential 
Anniversary  Address.)  (Jour.  Linn.  Soc.  Zool.,  XIV,  1879,  pp. 
489-505.) 

Leidy,  J.    On  Cristatella  Idw.     (Proc.  Acad.  Nat.  Sci.  Philadelphia, 

1879,  pp.  203-204.)  ^igtzed  by  ^W^gl^ 
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1880. 

Hamilton,  A.     On  Melicerta  ringens  and  Plumatella  repens.     (Trans. 

New  Zealand  Inst,  XII,  1879  (1880),  pp.  301-303.) 
Jullien,  J.     Norodonia  cambodgiensis  et  sinensis:    f^peces  et  genre 

nouveaux  dc  Biyozoaire  cheilostomien.     (Guide  du  Nat. ,  11, 1880, 

p.  102.) 
Description  d'un  nouveau  genre  de  Bryozoaire  cheilostomien 

des  eaux  douces  de  la  Chine  et  du  Cambodge  et  de  deux  especes 

nouvelles.     (Bull.  Soc.  Zool.  France,  V,  1880,  pp.  77-79.) 
Remhard,  W.  W.     Zur  Kenntniss  der  Susswasser-Bryozoen.     (Zool. 

Anz.,  Ill,  1880,  pp.  208-212.) 
Embryologische  Untersuchungen  an  Alcyonella  fungosa  und 

Cristatella  mucedo.    (Verb.  d.  zool.  Sect.  d.  VI.   Vers.  russ.  Naturf. 

Abstract  by  A.  Brandt,  in  Zool.  Anz.,  Ill,  1880,  pp.  234r-235.) 

1882. 

Allen,  H.  Vitality  of  fresh-water  Polyzoa.  [Plumatella  vesicularia.] 
(Proc.  Acad.  Nat.  Sci.  Philadelphia,  1882,  pp.  223-224.) 

Kafka,  J.  O  mechovk&ch  2esk^ch.  [Bohemian  Bryozoa.]  (Anz.  d. 
2.  Vers.  bohm.  Aerzte  u.  Naturf.,  1882,  p.  39.) 

1884. 

Kraepelin,  EL     Zur   Biologie  und  Fauna  der  Susswasserbryozoen. 

(Zool.  Anz.,  Vn,  1884,  pp.  319-321.) 
Leidy,  J.     Umatella  gracilis.     (Proc.  Acad.  Nat.  Sci.  Philadelphia, 

1884,  p.  282.) 
Urnatella  gracilis,  a  fresh-water  Polyzoan.     (Jour.  Acad.  Nat. 

Sci.  Philadelphia  [2],  IX,  1884,  pp.  5-16,  pi.  i.)     (Science,  II, 

1883,  pp.  789-790.) 

Potts,  E.     On  a  supposed  new  species  of  Cristatella.     (Proc.  Acad. 

Nat.  Sci.  Philadelphia,  1884,  pp.  193-199,  pi.  iv.) 
On  Paludicella  erecta.     (Proc.  Acad.  Nat.  Sci.  Philadelphia, 

1884,  pp.  213-214.)     (Ann.  Mag.  Nat.  Hist.  [5],  XIV,  1884,  pp. 
437-^39.) 

1885. 

Jullien,.J.    Monographic  des  Bryozoaires  d'eau  douce.     (Bull.  S<x\ 

Zool.  France,  X,  1885,  pp.  91-207,  250  figs.) 
Kafka,  J.     Susswasser-Bryozoen  Bohmens.     (Sitz.  d.  k.  bChm.  (ires. 

Wiss.,  Prag,  1885,  pp.  229-240,  1  pi.) 
Pennington,  A.  S.     British  Zoophytes:   An  introduction  to  the  Ily- 

ch-oida,  Actinozoa,  and  Polyzoa  found  in  Great  Britain,  Ireland, 

and  the  Channel  Islands.     London,  1885.     Pp.  324-332,  pi.  xxiv. 
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1886. 

Blraepelin,  K.    Ueber  die  Phylogenie  und  Ontogenie  der  Susswasser- 

bryozoen.     (Tag.  d.  LIX.  Vers.  d.  Ges.  deutsch.  Naturf.  u.  Aerz. 

Berlin,  1886,  pp.  133-135.)     (Biol.   Centralblatt,  VI,  1886,  pp. 

599-602.) 
Ostromnoff,  A.    Einiges  uber  die  Metamorphose  der  Susswasserbryo- 

zoen.     (Zool.  Anz.,  IX,  1886,  pp.  547-548.) 
Schmidt,  F.    Die  Susswasser-Bryozoen  Livlands.     (Sitz.  d.  Naturf. 

Ges.  Dorpat,  VII,  1886,  pp.  350-359.) 

1887. 

[Anon.]    Analytical  key  to  the  fresh-water  Polyzoa.     (Jour.  Tt-enton 

Nat.  Hist.  Soc. ,  1, 1887,  pp.  59-67, 1  pi.)     (Amer.  Monthly  Micro. 

Jour.,  IX,  1888,  pp.  99-102.) 
Kafka,  J.    Die   Susswasserbryozoen    Bohmens.     (Arch,  f .  naturw. 

Landesd.  Bohmens,  Prag,  VI,  1887,  No.  2,  73  pp.,  91  figs.) 
Korotneff,  A.    Zur  Entwicklung   der  Alcyonella  f ungosa.     (Zool. 

Anz.,  X,  1887,  pp.  193-194.) 
Sur  la  spermatog^nese.     (Compt.  Rend.  Acad.  Sci.  Paris,  CV, 

1887,  pp.  953-955.) 
Kraepelin,  K.     Die  deutschen  Susswasser-Bryozoen.      Eine   Mono- 
graphic.    I.  Anatomisch-systematischer  Teil.     (Abh.  a.  d.  Geb. 

d.  naturw.  Ver.  Hamburg,  X,  1887,  168  pp.,  7  pis.) 
OBtromnoff,  A.      Erwiederung  auf  den  Artikel   Herrn   Reinhard's 

"Zur  Kenntnis  der  Susswasserbryozoen."     (Zool.  Anz.,  X,  1887, 

pp.  168-169.) 
Ueber  die  morphologische  Bedeuting  der  Metamorphose  der 

Susswasserbryozoen.      [Russian.]     (Arb.   d.  Naturf.  Ges.  Univ. 

Kasan,  Protok.,  1887,  No.  91,  8  pp.) 
Reinhard,  W.  W.    Zur  Kenntnis  der  Susswasser-Bryozoen.     (Zool. 

Anz.,  X,  1887,  pp.  19-20.) 
Antwort  auf  die  Notiz  des  Herrn  Ostroumoff  in  No.  247  der 

vorlieg.  Zeitschrift.     (Zool.  Anz.,  X,  1887,  pp.  382-383.) 
Ridley,  S.  O.    On  the  characters  of  the  genus  Lophopus,  with  a 

description  of  a  new  species  from  Australia.     (Jour.  Linn.  Soc. 

Zool.,  XX,  1887,  pp.  61-64,  pi.  ii.) 
Verwom,  M.     Beitrage    zur    Kenntniss    der    Susswasserbryozoen. 

(Zeitschr.  f.  wiss.  Zool.,  XL VI,  1887,  pp.  99-130,  pis.  xii,  xiii.) 
Wierzejski,  A.    O  Mszywiolach  krajowych.     [On  native  Bryozoa.] 

(Spraw.  Komis.  fis.,  Krajowej  [Cracow],  XXI,  1887,  16  pp.) 

1888. 

Braem,  F.    Untersuchungen  fiber  die  Bryozoen  des  sussen  Wassers. 
(Zool.  Anz.,  XI,  1888,  pp.  503-509,  533-539.)  Dgtzedby^^i^gie 
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Jullien,  J.     Sur  la  Cristatella  mucedo.     (Bull.  Soc.  Zool.  France,  XIII, 

1888,  pp.  166-166.) 
Sur  quelques  Biyozoaircs  d'eau  douce.      (M6m.    Soc.    ZooL 

France,  I,  1888,  pp.  231-243.) 
Korotneff,  A.      Beltrage  zur   Spermatologie  [Alcyonella  fungosa]. 

(Arch.  f.  mikro.  Anat,  XXXI,  1888,  pp.  334^341,  1  pi.) 
Kraepelin,  K.    Bemerkung  zu  den  Mittheilungen  von  F.  Braem  uber 

Susswasserbryozoen  (d.  Zeitschr.  1888,  p.  288,  p.  603  ff).      (ZooL 

Anz.,  XI,  1888,  pp.  646-647.) 
Reinhard,  W.  W.    Sketch  of  the  structure  and  development  of  the 

fresh- water  Bryozoa.     [Russian.]     (Trud.  obsch.  isp.  pri.  p.  imp. 

Khar.  Univ.,  KharkoflF,  XV,  1888,  pp.  207-310,  7  pis.) 
Saefitigen,  A.    Das  Nervensystem  der  phylactolsemen  Susswasserbry- 

ozoen.     (Zool.  Anz.  XI,  1888,  pp.  96-99.) 

1889. 

Braem,  F.    Ueber  die  Statoblastenbildung  bei  Plumatella.      (Zool. 

Anz.,  XII,  1889,  pp.  64r-66.) 
Die  Entwicklung  der  Bryozoencolonie  im  keimenden  Stato- 

blasten.     (Zool.  Anz.,  XH,  1889,  pp.  676-679.) 

1890. 

Braem,  F.    Untersuchungen  iiber  die  Biyozoen  des  siissen  Wassers. 

(Bibliotheca  Zoologica,  Heft  6,  Cassel,  1890,  134  pp.,  15  pis.) 
Davenport,   C.  B.      Preliminary   notice  on    budding  in   Bryozoa. 

(Proc.  Amer.  Acad.  Arts.  Sci.,  XXV,  1890,  pp.  278-282.)  " 
Cristatella:  The  origin  and  development  of  the  indiviual  in 

the  colony.     (Bull.  Mus.  Comp.  Zool.  Harvard.  Coll.,  XX,  1890, 

pp.  101-161,  pis.  i-xi.) 
Jullien,  J.    Observations  sur  la  Cristatella  mucedo  G.  Cuvier.     (M^m. 

Soc.  Zool.  France,  III,  1890,  pp.  361-396,  pi.  ix.) 
Korotneff,  A.     On  the  development  of  the  fresh-water  Bryozoa, 

[Russian.]    (Zap.  Kiev,  obsh.'  est.  [M6m.  Soc.  Natur.  Kiew],  X, 

1890,  pp.  393-410,  2  pis.) 
Oka,  A.    Observations  on  fresh-water  Polyzoa  (Pectinatella  gelati- 

nosa,  nov.  sp.)     (Jour.  Coll.  Sci.  Imper.  Univ.  Japan,  IV,  1890, 

pp.  89-160,  pis.  xvii-xx.) 
Zykoff,  W.    Zur  Fauna  der  Siisswasser-Bryozoen  der  Umgegend  von 

Moskau.     (Zool.  Anz.,  XIII,  1890,  p.  444.) 

1891. 

Davenport,  C.  B.  Observations  on  budding  in  Paludicella  and  some 
other  Bryozoa.  (Bull.  Mus.  Conip.  Zool.  Harvard  Coll.,  XXII, 
No.  1,  1891,  pp.  1-114,  pis.  i-xii.) 
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1892. 

Braem,  F.     Die  Keimblatter  der  Bryozoenknospe.     (Zool.  Anz.,  XV, 

1892,  pp.  113-115.) 

Demade,  P.    Le  Statoblaste  des  Phylactolemates  (Bryozoaires  d'eau 

douce).     (La  Cellule,  VIII,  1802,  pp.  337-379,  2  plH.) 
Kraepelin,  K.    Die  deutschen  Susswasser-Bryozoen.      11.  Entwicke- 

lungsgeschichtlichcr  Teil.      (Abh.   a.  d.   Geb.   d.    naturw.  Ver. 

Hamburg,  XII,  1892,  67  pp.,  5  pis.) 
Scheler,  G.  von.    Ueber  die  Bryozoen  Deutschlands.     (Jahresh.  d. 

Ver.  f.  vaterl.  Naturk.  Wurtteinberg,  XL VIII,  1892,  p.  Ixx.) 

1893. 

Braem,  F.    Notiz  uber  Cristatella.    (Zool.  Anz. ,  XVI,  1893,  pp.  65-66.) 
Ein    Wort  uber  Herrn    Prof.    Karl    Kraepelin    und    seinen 

neuesten  Beitrag  zur  Bryozoenkunde,  Cassel,  1893. 
Cori,  C.  J.    Die  Nephridien  der  Cristatella.     (Zeitschr.  f.  wiss.  Zool., 

LV,  1893,  pp.  626-644,  pis.  xxvi,  xxvii.) 
Kraepelin,  K.    Ueber  af rikanische  und  siidamerikanische  Susswasser- 

bryozoen.     (Verb.  Naturw.  Ver.  Hamburg  [3],  1, 1893,  pp.  14-15.) 
lyfeissneri  M.    Beitrag  zur  Kenntnis  der  geographischen  Verbreitung 

der  Bryozoengattung  Plumatella  in  Africa.     (Zool.  Anz.,  XVI, 

1893,  pp.  385-386.) 

Eine  anscheinend  neue  Siisswasser-Bryozoe  (Lophopus  Iher- 

ingi  n.  sp.)  aus  Brasilien.     (Sitz.  d.  Ges.  naturf.  Freunde  Berlin, 

1893,  pp.  260-263,  1  fig.) 

"Vdvra,  V.     Ein  Beitrag  zur  Kenntniss  der  Susswasserfauna  von  Bul- 
garien.     (Sitz.  d.  k.  bohm.  Ges.  d.  Wiss.,  Prag,  1893,  4  pp.) 

1894. 

"Vdngel,  E.    Daten  zur  Bryozoen-Fauna  Ungarns.    (Zool.  Anz. ,  XVII, 

1894,  pp.  153-155.) 

[On  Fresh- water  Bryozoa.]     (Potf.  a.  Term.  Kozl,  Budapest, 

XXVm,  1894,  pp.  69-85,  11  figs.) 

1895. 

SifleisBner,  M.  Moosthiere.  In  Deutsch-Ost-Af rica.  IV.  Die  Thier- 
welt.  Die  wirbellose  Thiere.  Berlin,  1895.  7  pp. ,  1  pi.  (Review 
by  C.  J.  Cori,  in  Zool.  Centralblatt,  H,  1895,  pp.  243-244.) 

^iLa,  A.  On  the  Nephridium  of  Phylactolsematous  Polyzoa.  (Zool. 
Mag.,  Vn,  1895,  pp.  21-37,  pi.  ix.) 

"Excretory  organ"  of  fresh-water  Polyzoa.     (Jour.  Coll.  Sci. 

Imper.  Univ.  Japan,  VIH,  Part  II,  1895,  pp.  339-363,  pis.  xxxiv, 

XXXV.) 
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Vdngel,  E.  A  Balaton  moh&Uatai.  [Die  Bryozoen-Fauna  des  Bala« 
ton-Platten-Sees.]  (Potf.  a  Teiin.  KOzL,  Budapest,  XXIX,  1895, 
pp.  110-117.)     (Zool.  Centralblatt,  II,  1895,  pp.  467-468.) 

1896. 

Braem,  F.     Die  geschleehtliche  Entwicklung  von  Paludiceila  Ehren- 

bergi.     (Zool.  Anz.,  XIX,  1896,  pp.  54^-57.) 
ELraepelin,  K.    Phagocyten  bei  Bryozoen.     (Zool.  Anz.,  XIX,  1896, 

pp.  507-508.) 
Scott,  T.     Cristatella  mucedo,    Cuvier,   in  the  lochs  of   Scotland. 

(Ann.  Scott.  Nat.  Hist.,  1896,  p.  125.) 

1897. 

Braem,  F.    Die  geschleehtliche  Entwicklung  von  Plumatella  fungosa. 

(Bibliotheca  Zoologica,  Heft  23,  1897,  96  pp.,  8  pis.)     (Review  by 

C.  B.  D[avenport]  in  Amer.  Natur.,  XXXII,  1898,  pp.  205-206.^) 
Meissner,  M.     Weiterer  Beitrag  zur  Kenntniss  der  geographischcn 

Verbreitung  der  Susswasser-Bryozoen  G^ttung  Plumatella.    (Zool. 

Anz.,  XX,  1897,  pp.  173-174.) 
Vdngel,  E.    Moosthiere.    [Bryozoen  des  Plattensees.]    (Resulten  wiss. 

Erfoi-sch.  Balatonsees,  II.  Band,  1.  Theil,  1897,  pp.  137-143,  2  figs.) 
"Ward,  H.  B.     Statoblasts  ("winter  eggs")  of  Pectinatella.     (Amer. 

Monthly  Micro.  Jour.,  XVni,  1897,  p.  232.) 
'Wesenberg-Iiund,  C.     Biologiske  Studier  over  Ferskvandsbryozoer. 

(Vid.  Meddel.  Naturh.  Foren.  Kjobenh.    [5],  VIII,  Aarg.  1896 

[1897],  pp.  252-360,  361-363,  i-xxxvi.) 

1898. 

BoBC,  A.     Les  Bryozoaires  d'eau  douce  d'Europe.    (Jour,  de  Microg., 

Paris,  VI,  1898,  pp.  168-175,  pis.  xxii,  xxiii.) 
Rabito,  Ii.    Ricerche  intorno  alia  f  ormazione  dei  statoblasti  nei  Briozoi 

d'  acqua  dolce.     (Nat.  SicUiano  [n.  s.],  H,  1898,  pp.  131-140, 1  pi.) 
Sherren,  H.    Cristatella  mucedo  [near  London].    (Nature,  LIX,  1898, 

p.  150.) 

1899. 

Davenport,  C.  B.  Synopsis  of  North  American  invertebrates.  I. 
Fresh- water  Bryozoa.  (Amer.  Natur.,  XXXIII,  1899,  pp.  593- 
596,  3  figs.) 

Stenroos,  K.  E.  Das  Thierleben  im  Nurmijarvi-See.  Eine  fauni- 
stisch-biologische  Studie.  (Acta  Soc.  pro  Fauna  et  Flora  Fennica, 
XVII,  Helsingfors,  1899,  No.  1,  pp.  1-259,  pis.  i-iii.)  [Fresh- 
water Bryozoa,  pp.  50-51.] 
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E.  MARINE. 

INCLUDINQ   PAPSR8  WHICH   TREAT  OF   LIVING  MARINB  BRYOZOA  MAINLY    PROM   A   SYSTEM- 
ATIC STANDPOINT. 

1755. 

EUis,  J.  Essay  towards  a  natui-al  history  of  the  Corallines  and  other 
marine  productions  of  the  kind  commonly  found  on  the  coasts 
of  Great  Britain  and  Ireland.  London,  1755,  130  pp.,  39  pis. 
[French  trans.,  La  Haye,  1756;  German  trans.,  Nuremberg, 
1767.] 

1756. 

Pallas,  F.  S.  Elenchus  zoophy torum,  sistens  generum  adumbrationes 
general iores  et  specierum  cognitarum  succinctas  descriptiones, 
cum  selectis  auctorum  synonymis.  La  Haye,  1766.  [German 
trans.,  Nuremberg,  1787.] 

1767. 

Liim89iis,  C.  Systema  naturae.  Ed.  12,  Holmise,  1767.  Tome  I, 
Pars  n.     [Zoophyta,  pp.  1287-1301.] 

1780. 

FabriciiiB,  O.     Fauna  grOnlandica.     KjObenhavn,  1780. 

1785. 

Cavolini,  F.  Memorie  j)er  servire  alia  storia  de  polj'^pi  marini.  Na- 
ples, 1785,  279  pp.,  9  pis.     [Geniian  trans.,  Nuremberg,  1813.] 

1786. 

Xniis,  J.,  and  Solander,  D.  The  natural  history  of  many  curious  and 
unconmion  Zoophytes  collected,  etc.,  by  the  late  John  Ellis,  sys- 
tematically arranged  and  described  by  Daniel  Solander.  London, 
1786,  206  pp.,  63  pis. 

1801. 

Lamarck,  J.  B.  Systeme  des  animaux  sans  vertebres,  ou  tableau 
g^n^ral  des  classes,  des  ordres  et  des  genres  de  ces  animaux. 
Paris,  1801.     [Les  Polypes,  pp.  357-386.] 

1803. 

Moll,  J.  Eschara  zoophytoi-um  seu  phytozoorum  ordine  pulcherrima 
ac  notata  dignissima  genus.  Vindobonse,  1803,  70  pp.,  4  pis. 
[Die  Seerinde,  aus  der  Ordnung  der  Pflanzenthiere,  das  schOnste 
und  merkwurdigste  Geschlecht,  mit  neuen  Arten  vermehrt.  Wien, 
1803.] 
Bull.  173 38 
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1810. 

Iiamourouz,  J.  V.  F.  Memoire  sur  la  classification  des  Poly]>iers 
comlligencs.     1810. 

1816. 

Lamarck,  J.  B.    Histoire    naturelle    des   animaux   sans  vertebres. 

Paris,  1816.     Vol.  II. 
Iiamourouz,  J.  V.  F.     Histoire  des  Polypiers  coralligene«  flexibles, 

vulgairement  nomm^s  Zoophytes.     Caen,    1816,  lxxxiv+560  pp., 

19  pis. 

1821. 

Iiamourouz,  J.  V.  F.  Exposition  m^thodique  des  genres  de  Tordre 
des  Polypiers,  avec  leur  description  et  celle  des  principales 
especes,  figur^es  dans  84  planches.     Paris,  1821. 

1824. 

Lamourouz,  J.  V.  F.  Description  des  Polypiers  flexibles.  In  Q}ioy 
and  Gaimard's  Zoologie,  Vol.  Ill  of  the  ''Voyage  Autour  du 
Monde"  in  the  corvettes  V  Uranie  and  lu  Physidenne^  1817-1820. 
Paris,  1824.     [Bryozoa,  pp.  603-614,  pis.  89-93.] 

[Anon.]  Corallina;  or  a  classical  arrangement  of  flexible  coralline 
Polypidoms,  selected  from  the  French  of  J.  V.  F.  Lamouroux. 
London,  1824,  284  pp.,  19  pis. 

1826. 

Audouin,  V.  Explication  sommaire  des  planches  de  Polypes  de 
rfigypte  et  de  la  Syrie  .  .  .  offrant  un  expos6  des  caracteres 
naturels  des  genres  avec  la  distinction  des  especes.  In  Savigny's 
"  Description  de  Tfigypte."  Histoire  naturelle,  1, 1809,  Part  III, 
pp.  225-244,  pis.  i-xiv.     Paris,  1826. 

RisBOy  A.     Histoire  naturelle  de  UEurope  m^ridionale.     Paris,  1826. 

1828. 

Fleming,  J.     A  history  of  British  animals.     Edinburgh,  1828. 
Iieuckarti  F.  S.    Memoire  sur  les  Zoophytes.     (W.  P.  RuppelPs 
Reise  im  nOrdlichen  Africa,  Abth.  V,  1828.) 

1830. 

Thompson,  J.  V.  Zoological  researches  and  illustrations:  On  Poly- 
zoa,  a  new  animal  discovered  as  an  inhabitant  of  some  2k)ophites, 
with  the  description  of  the  newly-instituted  genera  Pedicellaria, 
Vesicularia,  and  their  species.     Memoir,  No.  V,  Cork,  1830,  pp. 

89-102.  f^  T 
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1831. 

£ihrenberg,  C.  O.  Syni>>ol8e  physicaj,  seu  Icones  et  Descriptiones 
Mamiualium,  Avium,  Insectoruni  et  Animaliuni  Evertebi-atoi-um. 
Pars  Zoologica,  IV,  Dec.  I,  I^.rlin,  1831,  fol. 

Ghray,  J.  E.  Description  of  two  new  species  of  Celliferous  Corals 
(Hippothoa  Elliotae  and  H.  lanceolata)  discovered  by  Miss  Elliot 
in  the  harbour  of  Kinglado,  near  Cork.  (Zoological  Miscellan}^ 
1831,  pp.  3^35.) 

1832. 

Xjhrenberg,  C.  G.  Iieiti*age  zur  physiologischen  Kenntnissder  Coral- 
lenthiere  in  allgemeinen  und  bcsonders  des  Rothen  Meeres,  nebst 
ei nem  Versuche  zur  physiologischen  Systematik  derselben.  (Abh. 
d.  k.  Akad.  d.  Wiss.  Berlin,  1832,  pp.  226-380.) 

Johnston,  O.  A  descriptive  catalogue  of  the  recent  Zoophytes  found 
on  the  coast  of  North  Durham.  (Trans.  Nat.  Hist.  Soc.  North- 
umberland, Durham,  and  Newcastle-uix)n-Tyne,  II,  1832,  pp. 
239-272.) 

1834. 

Dalyell,  J.  G.  On  the  propagation  of  certain  Scottish  Zoophytes. 
(Brit.  Assoc.  Rep.,  IV,  18:34,  pp.  698-607.)  (Froriep,  Notizen, 
XLII,  1834,  cols.  273-278;  ibid.,  L,  1836,  cols.  81-90.)  (L'lnsti- 
tut,  III,  1835,  pp.  73-75.)  (Edinburgh  New  Phil.  Jour.,  XVU, 
1834,  pp.  411-415.) 

Joiinston,  G.  A  catalogue  of  the  Zoophytes  of  Berwickshire.  (Hist. 
Berwickshire  Naturalists'  Clul),  I,  1834,  pp.  154-156.) 

Illustrations  in  British  Zoology :  Retepom  cellulosa.  (Lou- 
don's Mag.  Nat.  Hist.,  VII,  1834,  pp.  638-639.)     [Meditermnean.] 

1835. 

Milne-Edwards,  H.  M^moire  sur  un  nouveau  genre  do  la  famille 
des  Alcyoniens  (genre  Alcyonidium).  (Ann.  Sci.  Nat.  Zool.  [2], 
IV,  1835,  pp.  322-333.)     (Oken's  Isis,  1837,  cols.  153-156.) 

Sars,  M.  Beskrivelser  og  lagttagelser  over  nogle  merkelige  eller  nye 
i  Ha  vet  ved  den  Bergenske  Kyst  levende  Dyr.     1835. 

1836. 

Milne-Edwards,  H.  Recherches  anatomiques,  physiologiques  et 
zoologiques  sur  Ics  Eschares.  (Ann.  Sci.  Nat.  Zool.  [2],  VI,  1836, 
pp.  5-53,  pis.  i-v.)  (Compt.  Rend.  Acad.  Sci.  Paris,  II,  1836,  pp. 
225-228.)  (L'Institut,  IV,  1836,  pp.  67-68.)  (Froriep,  Notizen, 
XLVII,  1836,  pp.  337-341.) 

Histoire  des   Polypes.     In   Vol.   II  of  Ed,   2  of  Lamarck's 

Histoire  Naturclle  des  Animaux  sans  Vertebres.     Paris,  1836. 
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1837. 

Johnston,  G-.    The  natural  histoiy  of  British  2k)ophyte8.     (Jardine's 

Mag.  Zool.  Bot.  Edinburgh,  1, 1837,  pp.  64-81,  225-247,  440-448; 

ibid.,  II,  1838,  pp.  319-340.) 
Milne-Edwards,  H.    M^moire  sur  les  Polypes  du  geni*e  des  Tubuli- 

pores.     (Ann.  Sci.  Nat.  Zool.  [2],  VHI,  1837,  pp.  321-338,  pis. 

xii-xiv.)    (Compt.  Rend.  Acad.  Sci.  Paris,  VI,  1838,  pp.  162-165.) 

1838. 

Johnston,  G.  A  History  of  the  British  Zoophytes.  London,  1838. 
xii+333pp.,  44  pis. 

Milne-Ed'wards,  H.  Sur  les  Polypes  du  genre  Salicornaria.  Extr. 
Proc.  -verb.  Soc.  Phil,  1838,  pp.  59-60.)  (L'Institut,  VI,  1838, 
p.  154.) 

M^moire  sur    les  Crisies,  les  Homferes  et  plusieui-s  autres 

Polypes  vivants  ou  f ossiles  dont  Porganisation  est  analogue  a  celle 
des  Tubulipores.  (Ann.  Sci.  Nat. ,  Zool.  [2],  IX,  1838,  pp.  193-238, 
pis.  vi-xvi.)  (Compt.  Rend.  Acad.  Sci.  Paris,  VI,  1838,  pp.  572- 
574.)     (Leonhard  u.  Bronn's  Neues  Jahrb.,  1839,  pp.  362-369.) 

1839. 

Hogg,  J.    On  the  tentacular  classification  of  Zoophytes.     (Ann.  Mag. 

Nat.  Hist.,  IV,  1839,  pp.  364-368.) 
Orbigny,  A.  d'    Voyage  dans  I'Am^rique  m^ridionale,  V,  Part  IV, 

Zoophytes.     Paris,  1839  et  1846,  28  pp.,  13  pis. 

1840. 

Hassall,  A.  H.    Catalogue  of  Irish  Zoophytes.     (Ann.   Mag.  Nat. 

Hist.,  VI,  1840,  pp.  166-175,  pis.  v-vii.) 
Johnston,  Q*.     Description  of    a  new  genus  of  British   Zooph3'te. 

(Ann.  Mag.  Nat.  Hist,  V,  1840,  pp.  272-274.) 
Thompson,  W.    Additions  to  the  fauna  of  Ireland.     (Ann.  Mag.  Nat. 

Hist.,  V,  1840,  pp.  245-257.)     [Bryozoa,  pp.  249-254.] 

1841. 

Conch,  R.  Q.    An  essay  on  the  Zoophytes  of  Cornwall.     (Rep.  Titans. 

R.  Polyt.  Soc.  Cornwall,  1841,  pp.  27-90.) 
Hassall,  A.  H.    Supplement  to  a  catalogue  of  Irish  Zoophytes.     (Ann. 

Mag.  Nat.  Hist.,  VII,  1841,  pp.  276-287,  pp.  363-373,  pLs.  vi-x.) 
Description  of  two  new  genera  of  Irish  Zoophytes.     (Ann. 

Mag.  Nat^  Hist.,  VII,  1841,  pp.  483-486.) 
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1842. 

Hassall,  A.  H.  Remarks  on  the  genus  Lepralia  of  Dr.  Johnston,  with 
descriptions  of  six  undescribed  species,  and  notices  of  two  other 
Zoophytes.  (Ann.  Mag.  Nat.  Hist.,  IX,  1842,  pp.  407-414.) 
[Ireland.] 

Hyndman,  G.  C.  Note  on  species  obtained  by  deep  dredging  near 
Sana  Island,  off  the  mull  of  Cantire.  (Ann.  Mag.  Nat.  Hist.,  X, 
1842,  pp.  19-20.) 

MacGdllivray,  J.  Catalogue  of  the  marine  Zoophytes  of  the  neigh- 
borhood of  Aberdeen.  (Ann.  Mag.  Nat.  Hist,  IX,  1842,  pp. 
462^69.) 

Nordmann,  A.  von.  Voyage  dans  la  Russie  m^ridionale  et  la  Crim^e, 
1842.  Bryozoa,  vol.  II,  pp.  818-819,  vol.  IH,  pp.  651-707,  Atlas, 
Polypi,  pis.  ii,  iii. 

1843. 

Gray,  J.  E.    [New  Zealand  Polyzoa.]     In  Dieffenbach's  New  Zealand, 

Vol.  n,  1843,  Appendix,  pp.  292-293. 
ELrohn,  A.    Ueber  die  vogelkopf ahnlichen  und  ihnen  verwandte  Organe 

bei  den  Bryozoen.     (Froriep,  Notizen,  XXV,  1843,  pp.  70-72.) 

1844. 

Beneden,  P.  J.  van.  Histoire  naturelle  du  Crinomorpha,  nouveau 
genre  de  la  classe  des  Bryozoaires  de  la  c6te  d'Ostende.  (Bull. 
Acad.  R.  Bruxelles,  XI,  1844,  Part  II,  pp.  385-386.) 

Conch,  R.  Q.    A  Cornish  fauna.     Part  IH.     Truro,  1844. 

1845. 

Beneden,  F.  J.  Tan.  Recherches  sur  Porganisation  des  Laguncula 
et  I'histoire  naturelle  des  diff^rents  Polypes  Bryozoaires  qui  ha- 
bitent  la  o6te  d'Ostende.  (Nouv.  M^m.  Acad.  R.  Bruxelles, 
XVUI,  1845,  29  pp.,  pis.  i-iii.) 

Recherches  sur  Panatomie,  la  physiologic  et  le  d^veloppement 

des  Bryozoaires  qui  habitent  la  c6te  d'Ostende.  (Nouv.  M^m. 
Acad.  R.  Bruxelles,  XVIII,  1845,  44  pp.,  pls.i-v;  ibid.,  XIX, 

1845,  31  pp.,  pis.  i-ii.)     (Reviewed  in  Ann.  Mag.  Nat.  Hist.,  XVU, 

1846,  pp.  120-123.) 

Conch,  R.  Q.  Remarks  on  a  new  Zoophyte  belonging  to  the  genus 
Crisia,  C.  setacea.     (Newman,  Zoologist,  III,  1845,  pp.  1095-1096.) 

Gtoodsir,  H.  D.  S.  Description  of  some  gigantic  forms  of  invertebrate 
animals  from  the  coast  of  Scotland.  (Ann.  Mag.  Nat.  Hist.,  XV, 
1845,  pp.  377-383,  pi.  xx.) 

Ihleneghim,  G.  Polipi  della  famiglia  dei  Tubuliporiani  finora  osser- 
vati  nell'  Adriatico.  (Nuo.  Ann.  Sci.  Nat.  1st.  Bologna  [2],  HI, 
1845,  pp.  115-133.)     (Nuo.  Saggi  Accad.  Sci.  Padova,  VI,  1847, 

pp.   59-72.)  Digitized  by  V^W^gi^ 
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Reidy  J.  Anatomical  and  physiological  observations  on  some  Zoo- 
phytes.    (Ann.  Mag.  Nat.  Hist,  XVI,  1845,  pp.  385^00,  pi.  xii.) 

'Westendorp,  O.  D.  Recherches  sur  les  Polypiers  flexibles  de  la  Bel- 
gique,  et  particuliferement  des  environs  d'Ostende.  (Annales  de 
la  Soci^t^  M^dico-chirurgicale  de  Bruges,  IV,  1845,  pp.  214-230, 
303-326,  1  pi.) 

1846. 

King,  W.  An  account  of  some  shells  and  other  invertebrate  forms 
found  on  the  coast  of  Northumberland  and  of  Durham.  (Ann. 
Mag.  Nat.  Hist.,  XVIII,  1846,  pp.  233-251.) 

iKfiliie-Edwards,  H.  Zoophytes.  In  Cuvier,  Le  Regne  Animal. 
Paris,  1846. 

1847. 

Johnston,  G.  A  history  of  the  British  Zoophytes.  Ed.  2.  London, 
1847,  2  vols.     Vol.  I,  488  pp.,  87  figs.;  Vol.  2,  74  pis. 

1848. 

Beneden,  P.  J.  van.  Recherches  sur  les  Polypes  Bryozoaires  de  la 
Mer  du  Nord.  (Bull.  Acad.  R.  Belgique,  XV,  1848,  Part  I,  pp. 
67-82,  1  pi.) 

Coppin,  J.  Description  of  a  new  genus  of  British  marine  Zoophytes 
belonging  to  the  family  Eucratiadee.  (Ann.  Mag.  Nat.  Hist  [2], 
II,  1848,  pp.  273-274,  pi.  x.) 

Dalyell,  J.  G.  Rare  and  remarkable  animals  of  Scotland.  London, 
1847-8,  2  vols.     [Bryozoa  in  Vol.  II.] 

Desor,  E.  Recent  zoological  investigations  among  the  shoals  of  Nan- 
tucket.    (Proc.  Boston  Soc.  Nat  Hist,  III,  1848-51,  pp.  65-68.) 

Q-ray,  J.  E.  List  of  the  specimens  of  British  animals  in  the  collection 
of  the  British  Museum.  Part  I.  Centronije  or  radiated  animals. 
London,  1848,  173  pp.     [Bryozoa,  pp.  91-151.] 

1849. 

Beneden,  P.  J.  van.  Recherches  sur  les  Bryozoaires  de  la  Mer  du 
Nord  (suite),  et  projet  d'une  classification  des  animaux  de  ce 
groupe.  (Bull.  Acad.  R.  Belgique,  XVI,  1849,  Part  II,  pp. 
644-658,  pis.  i,  ii.)     (L'Institut,  XVIII,  1850,  p.  72.) 

Busk,  O.  Observations  on  the  Shepherd's  Purse  Coralline  of  Ellis 
(Notamia  bursaria,  Fleming).  (Titans.  Micro.  Soc.  London,  II, 
1849,  pp.  110-121,  pi.  XXV.) 

Observations  on   the  Anguinaria   spatulata  [^tea   anguina]. 

(Trans.  Micro.  Soc.  London,  II,  1849,  pp.  123-126,  pi.  xxvi.) 
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1850. 

Busk,  G.  A  list  of  Sertularian  Zoophytes  and  Polyzoa  from  Port 
Natal,  Algoa  Bay,  and  Table  Bay,  in  South  Africa;  with  remarks 
on  their  geographical  distribution,  and  observations  on  the  genera 
Plumularia  and  Catenicella.  (Brit.  Assoc.  Rep.,  XX,  1850,  Part 
11,  pp.  118-120.) 

1851. 

Busk,  G.     Notic-cs  of   three  undescribed  species  of  Polyzoa.     (Ann. 

Mag.  Nat.  Hist.  [2],  VII,  1851,  pp,  81-85,  pis.  viii,  ix.)     [Great 

Britain  and  Torres  Strait  (?).] 
Couch,  R.  Q.    Remarks  on  a  new  Zoophyte  belonging  to  the  genus 

Crisia.     (Trans.   Nat.  Hist.  Antiq.  Soc.  Penzance,  I,  1851,  pp. 

38-39.) 
Notice  of  a   new  species  of  Crisidia  [Johnstonia].     (Trans. 

Nat.  Hist.  Antiq.  Soc.  Penzance,  I,  1851,  pp.  307-308.) 
HinckB,  Thomas.    Notes  on  British  Zoophytes,  with  descriptions  of 

some  new  species.     (Ann.  Mag.  Nat.  Hist.  [2,]  VIII,  1851,  pp. 

353-362,  pi.  viii.) 
SaxB,  M.    Beretning  om  en  Zoologisk  Reise  i  Sommeren  1849  i  Lofo- 
ten og  Finmarken.     (Nyt  Mag.  Naturv.,  VI„1851,  pp.  121-211.) 

1852. 

Busk,  G.  An  account  of  the  Polyzoa  and  Sertularian  Zoophytes 
collected  in  the  voyage  of  the  Rattlesnake  on  the  coasts  of  Australia 
and  the  Louisiade  Archipelago.  In  John  MacGillivi*ay's  Narra- 
tive of  the  voyage  of  H.  M.  S.  Rattlesnake^  commanded  by  the 
late  Captain  Owen  Stanley  during  the  years  1846-1850,  Vol.  I, 
1852,  pp.  343^02,  pi.  i.) 

On  the  priority  of  the  term  Polyzoa  for  the  Ascidian  Polypes. 

(Ann.  Mag.  Nat.  Hist.  [2],  X,  1852,  pp.  35^354.) 

Catalogue  of  the  marine  Polyzoa  in  the  collection  of  the  Brit- 


ish Museum.  Parts  I  and  II.  Cheilostomata.  1852-1854.  Pai-t  I, 
1852,  viii+vi+54  pp.,  68  pis.  (Review  in  Quar.  Jour.  Micro. 
Sci.,  I,  1853,  pp.  136-137.)  Part  II,  1854,  viii+55-120  pp.,  pis. 
69-124. 

TTIncks,  T.  On  a  peculiar  organ  which  occurs  on  some  of  the  marine 
Bryozoa  and  which  appears  to  indicate  a  diflference  of  sex.  (Brit. 
Assoc.  Rep.,  XXn,  1852,  Part  II,  pp.  75-76.) 

liandsborough,  D.  A  popular  history  of  British  Zoophytes  or  Coral- 
lines.    Ijondon,  1852,  404  pp.,  20  pis. 

Thompson,  W.  Notes  on  some  ScoU^h  Zoophytes  and  Polyzoa. 
(Ann.  Mag.  Nat.  Hist.  [2],  IX,  1852,  pp.  403^04,  pi.  xvi  B.^) 

1853. 

Sars,  M.  Bemserkninger  over  det  Adriatiske  Havs  Fauna  sammen- 
lignot  med  Nordhavets.     (Nyt    Mag.    Naturv.,  VH,   1853,  pp. 
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1854. 

Busk,  Q.  Remarks  on  the  structure  and  function  of  the  avicularian 
and  vibracular  organs  of  the  Polyzoa;  and  on  their  value  as 
diagnostic  characters  in  the  classification  of  those  creatures. 
(Trans.  Micro.  Soc.  London  [n.  s.],  II,  1854,  pp.  26-33,  pi.  ii.) 

Stiinpsoii,  W.  Synopsis  of  the  marine  invertebi-ata  of  Grand  Manan 
or  the  region  about  the  mouth  of  the  Bay  of  Fundy,  near  New 
Brunswick.  (Smithsonian  Contr.  KnowL,  VI,  1854,  Art.  V,  pp. 
1-66,  pis.  i-iii.)     [Bryozoa,  pp.  17-19,  pi.  i.] 

1855. 

Busk,  O-.  Zoophytology.  (Quar.  Jour.  Micro.  Sci.,  m,  1855,  pp. 
25a-256,  pis.  i,  ii.)  [Arctic]  (Ibid.,  pp.  320-322,  pis.  iii-iv.) 
[New  Zealand,  .^Egean  Sea,  Philippine  Islands,  or  Australia.] 

GhoBse,  P.  H.  Notes  on  some  new  or  little-known  marine  animals. 
(Ann.  Mag.  Nat.  Hist.  [2],  XVI,  1855,  pp.  27-36.)  [Bryozoa,  pp. 
36-36,  pi.  iv.] 

Leidy,  J.  Contributions  toward  a  knowledge  of  the  marine  inver- 
tebrate Fauna  of  the  coasts  of  Rhode  Island  and  New  Jersey. 
(Jour.  Acad.  Nat.  Sci.  Philadelphia  [2],  lU,  1855,  pp.  135-152.) 
[Bryozoa,  pp.  141-143.] 

1856. 

BnBk,  Q.     Zoophytology.     (Quar.   Jour.  Micro.  Sci.,  IV,  1856,  pp. 

93-96,   pis.    V,  vi.)     [Great  Britain.]     (Ibid.,   pp.    176-179,  pis. 

vii,  viii.)     [Mazatlan,  Gulf  of  California.]     (Ibid.,  pp.  308-312, 

pis.  ix-xii.)    [Great  Britain,  California.] 
Polyzoa  collected  by  Mr.  M' Andrew  on  the  coast  of   Norway 

and  Finland  in  1856.     (Ann.  Mag.  Nat  Hist.  [2],  XVni,  1856, 

pp.  32-36,  pi.  i.) 

1857. 

Alder,  J.     Descriptions  of  new  British  Polyzoa.     (Quar.  Jour.  Micro. 

Sci.,  V,  1857,  pp.  24r-25,  pis.  xiii,  xiv.) 
On  a  new  species  of    Bugula.     (Quar.   Jour.  Micro.  Sci.,  V, 

1857,  pp.  174-175,  pi.  xvii.) 

A    catalogue    of    the    Zoophytes    of    Northumberland    and 


Durham.     (Trans.  Tyneside  Nat  Field  Qub,  III,  1858  [1857], 

pp.  98-162,  pis.  iii-x,  Bryozoa  on  pis.  vii,  viii,  x.) 
BnBk,   Q.     Zoophytology.      (Quar.  Jour.  Micro.  Sci.,  V,  1857,  pp. 

172-174,  pis.  XV,  xvi. )     [New  Zealand.  ] 
Zoophytology.     [A  review  of  Alder's  Catalogue  in  Tyneside 

Natural.  Field  Club,  and  descriptions  of  Alder's  new  species  and 

genera.]     (Quar.  Jour.  Micro.  Sci. ,  V,  1857,  pp.  242-249.)       , 
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Hincks,  T.    On  some  new  British  Polyzoa.    (Quar.  Jour.  Micro.  Sci., 

V,  1857,  pp,  175-176, 249-250,  pL  xvii.) 
Johnston,  G.    Description  of  a  specimen  of  Eschara  cervicornis 

from  Embleton  Bay.     (Hist  Berwickshire  Nat  Club,  III,  1867, 

pp.  175-176.) 
lAacDonald,  J.  D.    Brief  description  of  a  Ctenostomatous  Polyzoon, 

allied  to  Vesicularia.     (Proc.  R.  Soc.  London,  VIII,  1857,  pp.  383- 

384.)    (Ann.  Mag.  Nat  Hist  [2],  XIX,  1857,  pp.  390-391.) 
Redfem,  P.     On  Flustrella  hispida.     (Brit  Assoc.  Rep.,  XXVII, 

1857,  Part  II,  p.  106.) 

1858. 

Busk,  Q.     Zoophytology:  On  some  Madeiran  Polyzoa.     (Quar.  Jour. 

Micro.  Sci.,  VI,  1858,  pp.  124-130,  pis.  xviii,  xix;  ibid.,  pp.  261- 

263,  pis.  XX,  xxi;  ibid.,  VII,  1859,  pp.  65-67,  pis.  xxii,  xxiii.) 
Carter,  H.  J.    Description  of  a  lacustrine  Bryozoon  allied  to  Flustra 

[Hislopia].    (Ann.  Mag.  Nat  Hist  [3],  1, 1858,  pp.  169-171,  pi.  vii.) 
Dyster,  F.  D.    Notes  on  two  new  British  Polyzoa.     (Quar.  Jour. 

Micro.  Sci.,  VI,  1858,  pp.  260, 261,  pi.  xxi.) 
Redfem,  P.    On  Flustrella  hispida.     (Quar.  Jour.  Micro.  Sci.,  VI, 

1858,  pp.  96-102.) 

Thompson,  W.  On  new  genera  and  species  of  Polyzoa  in  the  collec- 
tion of  W.  H.  Harvey.  (Nat  Hist  Rev.,  Proc.  Soc.,  V,  1858,  pp. 
134-147,  pis.  x-xiii.)    (Proc.  Dublin  Univ.  ZooL  Bot  Assoc.,  I, 

1859,  pp.  77-93,  pis.  vi-ix.) 

1859. 

Busk,  G.  List  of  marine  Polyzoa,  collected  by  George  Barlee,  Esq., 
in  Shetland  and  the  Orkneys,  with  descriptions  of  the  new  spe- 
cies.    (Brit  Assoc.  Rep.,  XXIX,  1859,  pp.  144-147.) 

DaixTBon,  J.  W.  Additional  notes  on  the  Post-Pliocene  deposits  of  the 
St  Lawrence  Valley.  (Canad.  Nat.  Geol.,  IV,  1859,  pp.  23-39, 
figs.  12-16.) 

Catalogue  of    animals  and  plants  collected   and  obsei'ved  on 

the  southeast  side  of  the  St  Lawrence  from  Quebec  to  Gasp^,  and 
and  in  the  counties  of  Rimouski,  Gasp^,  and  Bonaventure.  By 
Robert  Bell,  Jr.  Polyzoa  determined  by  Dr.  J.  W.  Dawson. 
(Geol.  Sur.  Canada,  Rep.  Progress  for  1858,  Montreal,  1859.) 
[Bryozoa,  pp.  255-257.] 

MacGillivray,  P.  H.  On  some  new  Australian  Polyzoa.  (Trans. 
Phil.  Inst  Victoria,  IV,  1859,  pp.  97, 98,  pi.  i.) 

Notes  on  the  Cheilostomatous  Polyzoa  of  Victoria  and  other 

parts  of  Australia.  (Trans.  PhiL  Inst  Victoria,  IV,  1859,  pp.  159- 
168,  pis.  ii,  iii.) 

Thompson,  W.  Zoophytology.  (Quar.  Jour.  Micro.  Sci.,  VII,  1859, 
pp.  143-164.)    [Bass's  Strait  and  New  Zealand.^^^^^   ^^  q^^^I^ 
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1860. 

Busk,  Q.  Zoophytology :  Descriptions  of  new  species  of  Polyzoa,  col- 
lected by  George  Barlee,  Esq.,  in  Shetland.  (Quar.  Jour.  Micro. 
Sci.,  VIII,  1860,  pp.  123-125,  pis.  xxiv,  xxv;  ibid.,  pp.  143-145, 
pis.  xxvi,  xxvii;  ibid.,  pp.  213-214,  pis.  xxviii,  xxix.) 

Zoophytology:    Description    of    new  Polyzoa,  collected    by 

J.  Y.  Johnson,  Esq.,  at  Madeira  in  the  years  1859  and  1860. 
(Quar.  Jour.  Micro.  Sci.,  VIII,  1860,  pp.  280-285,  pis.  xxx,  xxxi; 
ibid.  [n.  s.],  I,  1861,  pp.  77-80,  pis.  xxxii,  xxxiii.) 

Hincks,  T.  Supplement  to  the  list  of  Zoophytes  in  the  ''Natural 
History  of  Ireland,  by  W.  Thompson,  Esq."  (Vol.  IV,  1856),  with 
descriptions  of  new  species.  (Proc.  Dublin  Univ.  2iOol.  Bot. 
Assoc,  II,  Part  I,  1860,  pp.  67-78,  pi.  iii.) 

Descriptions   of    new  Polyzoa  from  Ireland.      (Quar.  Jour. 

Micro  Sci.,  VIII,  1860,  pp.  275-280,  pi.  xxx.) 

1861. 

Brady,  Q.  S.     Notes  of  Algae,  etc.,  found  in  the  Isle  of  Man  and  on 

the  coasts  of  Northumberland  and  Durham.     (Ann.  Mag.  Nat. 

Hist.  [3],  VH,  1861,  pp.  69-71.) 
Bnsk,  G.     Zoophytology:  Descriptions  of  new  or  imperfectly  known 

Polyzoa.     (Quar.  Jour.  Micro.  Sci.  [n.  s.],  I,  1861,  pp.  153-156, 

pis.  xxxiv,  xx\^.)     [New  Zealand,  Australia,  and  Great  Britain.] 
Danielssen,  D.  C.    Beretning  om  en  zoologisk  Reise  foretagen  i  Som- 

nieren  1857.     (Nyt  Mag.  Naturv.,  XI,  1861,  pp.  1-58.) 
Hincks,  T.     On  the  ovicells  of  Polyzoa,  with  reference  to  the  views 

of  Professor  Huxley.     (Brit.  Assoc.  Rep.,  XXXI,  1861,  Part  II, 

pp.  145-146.) 
Note  on  the  ovicells  of  the  Cheilostomatous  Polyzoa.    (Qua" 

Jour.  Micro.  Sci.  [n.  s.],  I,  1861,  pp.  278-281.) 

1862. 
Boeck,  A.     ForelObige  Bemaerkningcr  agaaende  de  ved  de  sydlige  eg 

vestlige  Kyster  af  Norge  f orekommcnde  Polyzoer.   (Forh.  Videns.  - 

Selsk.  Christiania,  1862,  pp.  49-50.) 
Hincks,  T.    A  catalogue  of  Zoophytes  of  South  Devon  and  South 

Cornwall.     (Ann.  Mag.  Nat.  Hist.  [3],  IX,  1862,  pp.  22-30,  pi. 

vii;    ibid.,    pp.    200-207,   pi.    xii;   ibid.,   pp.  303-310,  467-475, 

pi.  xvi;  ibid.  [3],  X,  1862,  pp.  360-363.)     (Supplement  in  Ann. 

Mag.  Nat.  Hist.  [4],  VIII,  1871,  pp.  73-83,  pis.  v,  vi.) 
Sars,  M.     Bcskrivelse  over  nogle  norske  Polyzoer.     (Forh.  Videns.- 

Selsk.  Christiania,  1862,  pp.  141-167.) 

1863. 
Alder,  J.     Supplement  to  a  catalogue  of  the  Zoophytes  of  Northum- 
berland and  Durham.     (Trans.  Tyneside  Nat  Field  Club,  V,  1863, 
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Alder,  J.  Report  of  the  dredging  expedition  to  the  Dogger  Bank  and 
the  coasts  of  Northumberland.  Zoophj'tes.  (Trans.  Tyneside 
Nat.  Field  Club,  V,  1863,  pp.  288-290.) 

Claparede,  E.  Ueber  eine  wahrscheinlich  zu  den  Bryozoen  gehdrige 
Thierform,  Loxosoma  singulare  Keferst.  Beobachtungen  uber 
Anatomie  und  EntwickelungsgeschichU*  wirbelloser  Thiere.  Leip- 
zig, 1863. 

Keferstem,  W.  Ueber  Loxosoma  singulare,  gen.  et  sp.  n. ,  den  Schma- 
rotzer  einer  Annelide.  (Zeitschr.  f.  wiss.  ZooJ.,  XII,  1863,  pp. 
131-132,  pi.  xi.) 

Packard,  A.  S.  A  list  of  animals  dredge<l  near  Caribou  Island, 
southern  Labrador,  1860.  (Canad.  Nat.  Geol.,  VIII,  1863,  pp. 
401-429,  pis.  i,  ii.)     [Bryozoa,  pp.  406-412,  pis.  i,  ii.] 

1864. 
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•lonnais.     (Rev.  Biol,  du  Nord,  V,  1893,  pp.  123-124.) 
Hincks,  T.    Contributions  towards  a  general  history  of  the  marine 

Polyzoa.     Appendix  (concluded)  [critical  notes  and  corrections]. 

(Ann.  Mag.  Nat.  Hist.  [6],  XI,  1893,  pp.  175-182;  ibid.  [6],  XII, 

1893,  pp.  140-147.) 

Nordgaard,  O.    Enkelte  track  af  Beitstadf  jordens  evertebrat-fauna. 

(Bergens  Museum  Aarbog  for  1892,  Bergen,  1893,  No.  2,  pp.  1-11.) 

[Bryozoa,  pp.  7,  8.] 
Norman,  A.  M.    A  month  on  the  Trondhjem  Fjord.     (Ann.  Ma^. 

Nat.   Hist.   [6],  XII,  1893,  pp.  446-452,  pi.  xix;  ibid.  [6],  XUI, 

1894,  pp.  112-133,  pis.  vi,  vii.)  ,,,.e. .,  GoOgk 
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Swanson,  "W.,  and  Daerden,  J.  E.    Some  North  of  Ireland  Polyzoa. 
(Irish  Natural.,  11,  1893,  pp.  165-168.) 

1894. 

Daerden,  J.  E.    Hydroids  and  Polyzoa,  collected  between  Laytown 

and  the  mouth  of  the  Boyne.      (Irish  Natural.,  Ill,  1894,  pp. 

169-170.) 
Iievinsen,  G-.  M.  R.     Mosdyr.  Zoologica  Danica.     (Danske  Dyr.) 

(Hefte  9,  KjObenhavn,  1894,  pp.  1-105,  pis.  i-ix.) 
Namias,  J.    Su  alcune  forme  Bryozoarie  del  Mar  Rosso.     (Atti  Soc. 

Natural.  Modena  [3],  XIII,  1894,  pp.  93-96.) 
Ortmann,  A.  E.    Beitr£lge  zur  Fauna  der  sudOstlichen  und  5stlichen 

Nordsee.     III.  Bryozoen.     (Biologischen  Anstalt  auf  Helgoland. 

Neue  Folge,  I.  Band,  1894,  pp.  347-362.) 
VO^aters,  A.  "W.    On  Mediterranean  and  New  Zealand  ReteporsB  and 

a  Fenestrate  Bryozoa.     (Jour.  Linn.   Soc.  Zool.,  XXV,  1894, 

pp.  255-271,  pis.  vi,  vii.) 

1895. 

MacOiUivray,  P.  H.    On  the  Australian  species  of  Amathia.     (Proc. 

R.  Soc.  Victoria  [n.  s.],  VII,  1895,  pp.  131-140,  pis.  A-D.) 
Pergens,  E.    Note  sur  I'identification  et  la  separation  des  esp^ces 

dans  le  Groupe  des  Bryozoaires.     (Bull.  Soc.  Beige,  G6ol.,  IX, 

1895,  Proc. -verb.,  pp.  8-11.) 

Schnltz,  E.    Loxosoma  hanneri,  n.  sp.    [Russian.]    (Trav.  Soc  Natur. 
St.-Petersbourg,  XXV,  1895,  Part  II,  pp.  49-58,  1  pi.) 

1896. 

Calvet,  Ii.     Bryozoaires  dans  le  Golfe  de  Grascogne.     (Result,  scient, 

campagne  du  Caudan,  1896,  pp.  251-271,  1  pi.)     (Ann.  I'Univ. 

Lyon,  XXVI,  1896,  pp.  251-269,  pi.  vii.) 
Harmer,  8.  F.    On  the  development  of  Lichenopora  verrucaria,  Fabr. 

(Proc.  R.  Soc.  London,  LIX,  1896,  pp.  73-74.)     (Quar.  Jour. 

Micro.  Sci.  [n.  s.],  XXXIX,  1896,  pp.  71-144,  pis.  vii-x.) 
Henxiig,  A.    Bryozoer  f  r&n  WestgrOnland,  samlade  af  Dr.  Ohlin  under 

*'the  Peary  Auxiliary  Expedition''  &r  1894.     (Ofv.  k.  Vetens.- 

Akad.  FOrh.,  LIII,  1896,  pp.  351-365.) 
Maitland,  R.  T.    Zonderling  dierlijk  product  Zoarium  in  de  binnen- 

wateren  van  Zeeland;  Eschara  lapidesccns  van  Baster.     Tijds. 

Nederlandsche  Dierk.  Ver.,  V.,  1896,  pp.  10-14.) 
Nordgaard,  O.    Systematisk  f ortegnelse  over  de  i  Norge  hidtil  obser- 

verede  arter  af  marine  Polyzoa.  I,  Cheilostomata.     (Bergens  Mus. 

Aarbog,  1894-95,  1896,  No.  2,  pp.  1-34,  pis.  i,  ii.) 
Systematisk  f ortegnelse  over  de  i  Norge  hidtil  observerede  arter 

af  marine  Polyzoa.     II,  Cyclostomata.     (Berg©*^8  Mus.  Aarbog, 

1896,  No.  2,  pp.  1-6.) 
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Waters,  A.  "W.  InterzocBcial  communication  in  Flustridse,  and  notes 
on  Flustra.    (Jour.  R.  Micro.  Soc. ,  1896,  pp.  279-292,  pis.  vii,viii.) 

Notes  on  the  Bryozoa  from  Rapallo  and  other  Mediterranean 

localities,  chiefly  CellulariidaB.    (Jour.  Linn.  Soc.  Zool.,  XXVI, 

1896,  pp.  1-21,  pis.  i,  ii.) 

1897. 

Bidenkap,  O.  Bryozoen  von  Ost-Spitzbergen.  Zoologiscbe  Ergeb- 
nisse  der  im  Jahre  1889  auf  Kosten  der  Bremergeographischen 
GeselLschaft  von  Dr.  Willy  Kiikenthal  und  Dr.  Alf.  Walter  ans- 
gefuhrten  expedition  nach  Ost-Spitzbergen.     (Zool.  Jahresb.,  X, 

1897,  pp.  609-639,  pi.  xxv.) 

Bmxnpt,  E.    Quelques  faits  relatifs  k  I'histoire  du  Phascolion  strombi 

(Montagu).     (Arch.  Zool.  exp.  [3],  V,  1897,  pp.  483-496,  4  figs.) 
Harmer,  S.  F.    Notes  on  Cyclostomatous  Polyzoa.     (Proc.  Cambridge 

Phil.  Soc.,  IX,  1897,  pjp.  208-214.) 
Note  on  new  or  rare  British  marine  Polyzoa.     (Jour.  Marine 

Biol.  Assoc,  [n.  s.],  V,  1897,  pp.  51-53.) 
Johnson,  J.  Y.    New  Cyclostomatous  Bryozoa  found  at  Madeira. 

(Ann.  Mag.  Nat.  Hist.  [6],  XX,  1897,  pp.  60-65.) 
Meissner,  M.    Die  zoologische  Sammlung  des  KOniglichen  Museums  fur 

Naturkunde  zu  Berlin.    Die  Bryozoen-Schausammlung.    (Naturw. 

Wochenschrift,  XII,  1897,  pp.  389-391.) 
Petty,  S.  L.    Polyzoa  and  Hydrozoa  at  Filey.     (Natumlist,  1897, 

pp.  275-276.) 
Thomely,  L.  R.    On   the  Polyzoa  [of  Rockall  Island].     (Trans.  R. 

Irish  Acad.,  XXXI,  1897,  pp.  79-80.) 

1898. 

Hamilton,  A.  A  list  of  recent  and  fossil  Bryozoa  collected  in  various 

parts  of  New  Zealand.     (Trans.  Proc.  New  Zealand  Inst,  XXX, 

pp.  192-199.) 
Harmer,  S.  F.    On  the  development  of  Tubulipora,  and   on    sonoc 

British  and  Northern  species  of  this  genus.     (Quar.  Jour.  Micro. 

Sci.  [n.  8.],  XLI,  1898,  pp.  73-157,  pis.  viii-x.) 
Hilgendorf,  F.  W.    On  the  occurrence  of  Pedicellinain  New  Zealand. 

(Trans.  Proc.  New  Zealand  Inst.,  XXX,  1898,  p.  218,  pi.  xxii.) 
Neviani,  A.    Appunti  sui  Briozoi  del  Mediterraneo.     Nota  Prima. 

(Boll.  Soc.  Rom.  Stud.  Zool,  VII,  1898,  pp.  163-168,  6  figs.) 
VO^aters,  A.  W.    Observations  on  Membraniporidae.     (Jour.    Linn. 

Soc.  Zool.,  XXVI,  1898,  pp.  65^^-693,  pis.  xlvii-xlix.) 

1899. 
Waters,  A.  "W.    Brvozoa  from  Madeira.     (Jour.   R.    Micro.   Soc., 

1899,  pp.  6-16,  pi.  iii.)  CgltlzodbyGOOgl^ 


mcKUB  AND  BABBLE*.]        PAPEB8   CLASSIFIED ^MABIKE.  623 

1900. 

Hanner,  S.  F.    A  revision  of  the  genus  Steganoporella.     (Quar. 

Jour.  Micro.  Sci.  [n.  s.],  XLIII,  1900,  pp.  225-297,  pis.  xii,  xiii.) 
Nordgaard,  O.    Polyzoa.     Den  Norske  Nordhavs-Expedition — ^The 

Norwegian     North-Atlantic    Expedition— 1876-1878,     XXVlI, 

Christiania,  1900.     33  pp.,  1  pi.  and  1  map. 

CEPHALODISCUS. 

The  systematic  position  of  this  form  is  in  doubt.     Many  writers 
place  it  with  the  Bryozoa. 

1882. 

M'Intosh,  W.  C.    Preliminary  note  on  Cephalodiscus,  a  new  form 

allied  to  Prof.   AUman's   Rhabdopleura — dredged    in  H.  M.  S. 

ChaUmger.     (Brit.  Assoc.  Rep.,  LII,  1882,  pp.  59ft-597.) 
Preliminary  notice  of  Cephalodiscus,  a  new  type  allied  to  Prof. 

Alhnan's  Rhabdopleura,  dredged  in  H.  M.  S.  ChaUenger,     (Ann. 

Mag.  Nat.  Hist.  [5],  X,  1882,  pp.  337-348.) 

1887. 

M'Intosh,  W.  C.  Report  on  Cepbulodiscus  dodecalophus,  M'Intosh, 
a  new  type  of  the  Polyzoa,  procured  on  the  voyage  of  H.  M.  S. 
CJmllenger  during  the  years  1873-76.  (Rep.  Sci.  Results  Voy. 
ChaUenger^  Zool.,  XX,  1887,  Part  Ixii,  pp.  1-37,  pis.  i-vii.)  Ap- 
pendix by  S.  F.  Harmer,  pp.  39-17. 

1891. 

Iiang,  Arnold.  Zum  Yerst^lndnis  dcr  Organisation  von  Cephalodiscus 
dodecalophus  M'Int.  (Jenaische  Zeitschrif t  f iir  Naturwissenschaft, 
XXV  (n.  s.  XVIII),  1891,  pp.  1-12.) 

1897. 

Harmer,  S.  F.    On  the  Notochord  of  Cephalodiscus.     (Zool.  Anz., 

XX,  1897,  pp.  342-346.) 
Masterman,  A.  T.    On  the  ''  Notochord"  of  Cephalodiscus.     (Zool. 

Anz.,  XX,  1897,  pp.  443-450.) 

1899. 

Cole,  F.  J.  On  the  discovery  and  development  of  Rhabdite-'* cells" 
in  Cephalodiscus  dodecalophus,  M'Intosh.  (Jour.  Linn.  Soc. 
Zool.,  XXVII,  1899,  pp.  256-268,  1  pi.) 

Masterman,  A.  T.  On  the  "notochord"  of  Cepba^odiscus.  (Zool. 
Anz.,  XXII,  1899,  pp.  359-363.)  ^  . 
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PHOBONI8. 

As  a  genealogical  relationship  is  supposed  by  some  writers  to  exist 
between  the  Bryozoa  and  Phoronis,  we  give  citations  to  the  literature 
on  Phoronis. 

1881. 

M'Intosh,  W.  C.  Note  on  a  Phoronis  dredged  in  H.  M.  S.  Chah 
Imger.     (Proc.  R.  Soc.  Edinburgh,  XI,  1881,  pp.  211-217.) 

1883. 

Caldi^ell,  W.  H.  Preliminary  note  on  the  structure,  development, 
and  affinities  of  Phoronis.  (Proc.  R.  Soc.  London,  XXXIV,  1882 
[1883],  pp.  371-383.) 

1888. 

M'Intosh,  W.  C.  Report  on  Phoronis  Buskii  n.  sp.,  dredged  during 
the  voyage  of  H.  M.  S.  Challenger,  1873-1876.  (Rep.  Sci.  Results 
Voy.  ChM^nger,  Zool.,  XXVII,  1888,  part  Ixxv,  pp.  1-27,  pis. 
i-iii.)    [Literature  on  subject  given  in  this  paper.] 

1889. 

Benhaxn,  W.  B.  The  anatomy  of  Phoronis  Australis.  (Quar.  Jour. 
Micro.  Sci.,  XXX,  1889,  pp.  125-158,  pis.  x-xiii.) 

1898. 

Roule,  Louis.  Sur  la  place  des  Phoronidiens  dans  la  classification  des 
animaux  et  sur  leurs  relations  avec  les  vert^br^s.  (Cbmpt  Rend. 
Acad.  Sci.  Paris,  CXXVII,  1898,  pp.  633-636.) 

1899. 

Heider,  EL  Phoronidea.  In  Korschelt  and  Heider's  Textbook  of 
the  Embryology  of  Invertebrates.  English  trans.,  London,  1899, 
Vol.  II,  pp.  1-11.     [Literature  on  Phoronidea,  pp.  10-11.] 

F.  TERTIARY  AND  QUATERNARY. 

1811. 

Desmarest,  A.  O-.  M^moire  sur  un  Zoophyte  fossile.  (Nouv.  Bull. 
Soc.  Philom.  Paris,  II,  1811,  pp.  272-275.)  [Eocene. 

1814. 

Desmarest,  A.  G*.  M^moire  sur  quelques  Flustres  et  Cell^pores  fos- 
siles.     (Nouv.  Bull.  Soc.  Philom.  Paris,  1814,  pp.  52-55,  pi.  ii.) 

[jSocene. 
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1824. 

Defirance,  J.  It.  M.  Tableau  des  corps  organises  fossiles.  Paris, 
1824,     [Bryozoa,  pp.  99-102.] 

1836. 

Milne-Ed^Tards,  H.  Observations  sur  les  polypiers  fossiles  du  genre 
Eschare,  (Ann.  Sci.  Nat.  Zool.  [2],  VI,  1836,  pp.  321-345,  pis. 
ix-xi.)  (Compt.  Rend.  Acad.  Sci.  Paris,  III,  1836,  pp.  612-614.) 
(Edinburgh  New  Phil.  Jour.,  XXH,  1837,  pp.  171-176.) 

1838. 

Milne-Edwards,  H.  M^moire  sur  les  Crisies,  les  Horndres  et  plu- 
sieurs  autres  Polypes  vivants  ou  fossiles  dont  Torganisation  est 
analogue  k  celle  des  Tubulipores.     (Ann.  Sci.  Nat.  Zool.  [2],  IX, 

1838,  pp.  193-238,  pis.  vi-xvi.)     (Compt.  Rend.  Acad.  Sci.  Paris, 
VI,  1838,  pp.  672-574.)     (Leonhard  u.  Bronn's  Neues  Jahrbuch, 

1839,  pp.  362-369.) 

1844. 

^Vood,  S.  V.  Descriptive  catalogue  of  the  Zoophytes  from  the  Crag. 
(Ann.  Mag.  Nat.  Hist.,  XIH,  1844,  pp.  10-21.)  [Pliocene. 

1845. 

Lonsdale,  V^T.  Report  on  the  Corals  from  the  Tertiary  formations  of 
North  America. .  (Quar.  Jour.  Geol.  Soc.  London,  I,  1845,  pp. 
496-509.)     [Biyozoa,  pp.  600-509.]  [Miocene. 

Account  of  twenty-six  species  of  Polyparia  obtained  from 

the  Eocene  Tertiary  formations  of  North  America.     (Quar.  Jour. 
Geol.  Soc.  London,  1, 1845,  pp.  509-533.)     [Bryozoa,  pp.  522-633.] 

PEocene. 
1847. 

Renss,  A.  E.  Die  fossilen  Polyparien  des  Wiener  Tertiarbeckens. 
(Haidinger's  Naturwissenschaftliche  Abhandlungen,  II,  Wien, 
1847,  pp.  1-109,  pis.  i-xi.) 

1849. 

Orbigny,  A.  d'.    Prodrome  de  Pal^ontologie  stratigraphique.    3  vols. , 
Paris,  1849-1852.     [Tertiary  in  vols.  2  and  3.] 
Bull.  173 iO 
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1850. 

Lonsdale,  "W.  Polyzoa.  In  Dixon's  Geology  and  Fossils  of  the 
Tertiary  and  Cretaceous  formations  of  Sussex.  London,  1850. 
[Bryozoa,  pp.  159-161,  268-322.]  Edition  2  (revised  by  T.  R. 
Jones),  The  Geology  of  Sussex,  Brighton,  1878.  [Bryozoa, 
pp.  200-206,  315-360.] 

1851. 

Renss,  A.  E.  Ein  Beitmg  zur  Pal&ontologio  der  TertiSrschichten 
Oberschlesiens.  (Zeitschr.  d.  deutsch.  geol.  Ges.,  Ill,  1851,  pp. 
149-184,  pis.  viii,  ix.)     [Bryozoa,  pp.  163-176,  pis.  viii,  ix.] 

1853. 

Reuse,  A.  E.  Ueber  einigo  Foraminiferen,  Bryozoen  und  Entomo- 
strazeen  des  Mainzer  Beckens.  (Leonhard  u.  Bronn's  Neues 
Jahrb.,  1853,  pp.  670-679,  pi.  ix.)  [Bryozoa,  pp.  677-678, 
pi.  ix.] 

1855. 

Reiiss,  A.  E.  BeitrSge  zur  Charakteristik  der  TertiSrschichten  des 
nOrdlichen  und  mittlern  Deutschlands.  (Sitz.  d.  k.  Akad.  d. 
Wiss.,  Wien,  XVHI,  1855,  pp.  197-273,  pis.  i-xii.)  [Bryozoa, 
pp.  258-265,  pis.  x-xii.] 

1859. 

Busk,  a-.  A  monograph  of  the  fossil  Polyzoa  of  the  Crag.  (Palae- 
ont.  Soc.  Publ.,  London,  1859,  xiv+136  pp.,  22  pis.)     [Pliocene. 

1860. 

Busk,  a-.     Note  on  the  fossil  Polyzoa  collected  by  the  Rev.  J.  E. 

Woods  near  Mount  Gambler,  South  Australia.     (Quar.   Jour. 

Geol.  Soc.  London,  XVI,  1860,  pp.  260-261.) 
G-abb,  'W.  M.,  and  Horn,  G-.  H.    Descriptions  of  new  species  of 

American  Tertiar}^  and  Cretaceous  Fossils.     (Jour.  Acad.  NaL 

Sci.,  Philadelphia  [2],  IV,  1860,  pp.  375-404.     [Bryozoa,  pp.  400- 

404,  pi.  Ixix.] 
Reiiss,  A.  E.    Die  marinen  Terti&rschichten  Bohmens  und  ihre  Ver- 

steinerungen.     (Sitz.  d.  k.  Akad.  d.  Wiss.  Wien,  XXXIX,  1860, 

pp.  207-285,  pis.  i-viii.)     [Bryozoa,  pp.  226-227.] 

1862. 

Ghibb,  W.  M.,  and  Horn,  G*.  H.  Monograph  of  the  fossil  Polyzoa 
of  the  Secondary  and  Tertiary  formations  of  North  America. 
(Jour.  Acad.  Nat.  Sci.  Philadelphia  [2],  V,  1862,  pp.  111-178, 
pis.  xix-xxi.) 
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Stoliczka,  F.  Ueber  heteromorphe  Zellenbildungen  bei  Bryozoen, 
Coelophyma,  Reuss.  (Verb.  d.  k.  k.  zool.-bot.  Ges.  Wien,  XII, 
1862,  pp.  101-104.) 

Oligocftne  Bryozoen  von  Latdorf  in  Bernburg.     (Sitz.  d.  k. 

Akad.  d.  Wiss.  Wien,  XLV,  Abth.  I,  1862,  pp.  71-94,  pis.  i-iii.) 

[Oligocene. 
1863. 

Roemer,  F.  A.  Beschreibung  der  norddeutschen  teiliftren  Polyparien. 
(Palaeontog.,  IX,  1863,  pp.  199-246,  pis.  xxxv-xxxix.)  [Bryozoa, 
pp.  203-230,  pl8.  xxxv-xxxvii.] 

Schafhautl,  — .  Siid-BayernsLethseageognostica.  Der  Kressenberg 
und  die  sudlich  von  ihra  gelegenen  Hochalpen,  geognostich  bc- 
trachtet  in  ihren  Petrefacten,  mit  46  Holzschnitten  nebsjt  einem 
Atlas  von  zwei  Elai-ten  und  98  Tafeln.    Leipzig,  1863,  fol. 

1864. 

Ruess,  A.  E.  Die  fossilen  Foraminiferen,  Anthozoen  und  Bryozoen 
von  Oberburg  in  Steiermark.  Ein  Beitrag  zur  Fauna  der  oberen 
Nummilitenschicten.  (Denkschr.  d.  k.  Akad.  d.  Wiss.  Wien, 
XXIII,  I.  Abth.,  1864,  pp.  1-38,  pis.  i-x.)  [Bryozoa,  pp.  29-35, 
pl.x.]    (Sitz.  ibid.,  XLVIII,  I.  Abth.,  1863,  pp.  118-122.) 

[Eocene. 

Ueber  Anthozoen  und  Bryozoen  des  Mainzer  Tertiarbeckens. 

(Sitz.  d.  k.  Akad.  d.  Wiss.  Wien,  L,  1864,  I.  Abth.,  pp.  197-210, 
pis.  i-iii.)     [Bryozoa,  pp.  205-209,  pis.  ii,  iii.] 

Zur   Fauna  des    deutschen  Oberoligocans.     II.    Abtheilung. 


(Sitz.  d.  k.  Akad.  d.  Wiss.  Wien,  L,  1864, 1.  Abth.,  pp.  614-691.) 
[Biyozoa,  pp.  623-687.]  [Oligocene. 

Speyer,  O.  Die  Tertiarfauna  von  Sollingen  bei  Jcrxheun  im  Herzog- 
thuni  Bmunschweig.  (Palajontog. ,  IX,  1864,  pp.  247-337,  pis. 
xl-xliii.)     [Brj'ozoa,  pp.  322-325.] 

Stoliczka,  F.  Kritischc  Bcnierkungcn  zu  Ilerrn  Fr.  A.  ROmer's 
Beschreibung  der  norddeutschen  tci"tiaren  Polyparien.  (Leon- 
hard  u.  Bronn's  Neucs  Jahrb.,  1864,  pp.  340-347.) 

Fossile    Biyozoen    aus   dem    tertiaren    Grundsandsteine    der 

Orakei-Bay  bei  Aukland  mit  Betmchtungen  iiber  neue  oder  weni- 
ger  bekannte  Bryozoen-sippen  und  deren  classification.  (Novara 
Expedition,  Neu  Seeland,  Band  I,  Abth.  2,  1864,  Palteontologie, 
pp.  89-158,  pis.  xvii-xx.) 

1865. 

Qiixnbel,  C.  W.  Die  Nummilitcn-fiihrenden  Schichten  des  Kressen- 
bergs  in  Bezug  auf  ihre  Darstcllung  in  der  Lethaea  gcognostica 
von  Sudbayern.  (Leonhard  u.  Bronn's  N^ucs  Jahrb.,  1865,  pp. 
129-170.)     [Bryozoa,  pp.  134-139.]  ^^g,,,,  ,^  ^^l^cene. 
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Reufls,  A.  E.  Die  Foraminiferen,  Anthozoen  und  Bryozoen  des 
deutfichen  Septarienthones.  Ein  Beitrag  zur  Fauna  der  mittel- 
oligocanen  Tertiflrschicten.  (Denkschr.  d.  k.  Akad.  d.  Wise. 
Wien,  XXV,1865,L  Abth.,  pp.  117-214,  pis.  i-xi.)  (Sitz.  ibid., 
LII,  1865, 1.  Abth.,  pp.  283-286.)  [Oligocene. 

Tenison-VO^oods,  J.  E.  On  some  Tertiary  fossils  in  South  Australia. 
(Trans.  Proc.  R.  Soc.  Victoria,  VI,  1865,  pp.  3-6, 1  pi.) 

VO^attB,  H.  On  fossil  Polyzoa.  [Australian.]  (Trans.  Proc  R  Soc. 
Victoria,  VI,  1865,  pp.  82-84.) 

1866. 

Busk,  O-.  Description  of  three  species  of  Polyzoa  from  the  London 
Clay  at  Highgate.     (Geol.  Mag.  Ill,  1866,  pp.  298-302,  pi.  xii.) 

[Eocene. 
1867. 

ReusB,  A.  E.  Die  fossile  Fauna  der  Steinsalzablagerung  von  Wie- 
liczka  in  Galizien.  (Sitz.  d.  k.  Akad.  d.  Wiss.  Wien,  LV,  1867, 1. 
Abth. ,  pp.  17-182,  pis.  i-viii.)    [Bryozoa,  pp.  111-129.]    [Miocene. 

Ueber  einige  Bryozoen    aus    dem  deutschen   Unteroligocftn 

(Sitz.  d.  k.  Akad.  d.  Wiss.  Wien,  LV,  1867, 1.  Abth.,  pp.  216-234, 
pis.  i-iii.)  [Oligocene. 

1869. 

Manzoni,  A.  Bryozoi  Pliocenici  Italiani.  (Sitz.  d.  k.  Akad.  d.  Wiss. 
Wien.,  LIX,  1869, 1.  Abth.,  pp.  17-28,  pis.  i,  ii.)  [Pliocene, 

Bryozoi  fossili  Italiani.    Seconda  contribuzione.    (Sitz.  d.  k, 

Akad.  d.  Wiss.  Wien,  LIX,  1869,  L  Abth.,  pp.  512-623,  pis.  i,  ii.) 

[Miocene,  Pliocene. 
Bryozoi    fossili   Italiani.     Terza    contribuzione.     (Sitz.  d.  k. 


Akad.  d.  Wiss.  Wien,  LX,  1869, 1.  Abth.,  pp.  930-944,  pis.  i-iv.) 

[Miocene,  Pliocene. 

Reuse,  A.  E.  Zur  fossilen  Fauna  der  Oligocflnschichten  von  Gaas. 
(Sitz.  d.  k.  Akad.  d.  Wiss.  Wien,  LIX,  1869, 1.  Abth.,  pp.  446-488, 
pis.  i-vi.)    [Bryozoa,  pp.  466-479,  pis.  i,  iii-v.]  [Oligocene, 

Palftontologische  Studien   uber  die  ftlteren  Tertiftrschichten 

der  Alpen.  II.  Abtheilung.  Die  fossilen  Anthozoen  und  Bryozoen 
der  Schichtengruppe  von  Crosara.  (Denkschr.  d.  k.  Akad.  d.  Wiss. 
Wien,  XXIX,  1869, 1.  Abth. ,  pp.  215-298,  pis.  xvii-xxxvi.)  [Bry - 
ozoa,  pp.  252-293,  pis.  xxvi-xxxvi.]  (Sitz.  ibid.,  LVIII,  1868,  I. 
Abth. ,  pp.  288-292.)  [Oligocene. 

Ueber  tertifire  Bryozoen  von  Kischenew  in  Bessarabien.    (Sitz. 

d.  k.  Akad.  d. Wiss.  Wien, LX,  1869,  L  Abth., pp.  505-613,pls.  i,ii.) 
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1870. 

Manzoni,  A.  Bryozoi  fossili  Italian!.  Quarta  contribuzione.  (Sitz. 
d.k.  Akad.  d.  Wiss.  Wien,  LXI,  1870,  I.  Abth.,  pp.  323-349,  pis. 
i-vi.)  [Miocene,  Pliocene. 

1872. 

Schreiber,  A.  Die  Bryozoen  des  mitteloligocftnen  Grunsandes  bei 
Magdeburg.  (Zeitschr.  Gesammt.  Naturw.  Ver.  Sachsen  u.  Thu- 
ringen,  Halle,  XXXIX,  1872,  pp.  475-481.)  [Oligocene. 

1874. 

Reuse,  A.  E.  Die  fossilen  Bryozoen  des  Oesterreichisch-Ungarischen 
Mioc&ns.  I.  Abtheilung.  Salicomaridea,  Cellularidea,  Membrani- 
poridea,  (Denkschr.  d.  k.  Akad.  d.  Wiss.  Wien,  XXXIII,  1874, 
Abth.  I,  pp.  141-190,  pis.  i-xii.)  [Miocene. 

1875. 

Xitheridge,  R.,  Jun.  On  the  occurrence  of  a  species  of  Retepora  allied 
to  R.  phoenicea,  Busk,  in  the  Tertiary  beds  of  Schnapper  Point, 
Hobson's  Bay,  Victoiia.  (Trans.  Proc.  R.  Soc.  Victoria,  XI,  1875, 
pp.  13-14.) 

Manzoni,  A.  I  Briozoi  del  Pliocene  antico  di  Castrocaro.  Bologna, 
1875, 64  pp.,  7  pis.  [Pliocene. 

1876. 

Xitheridge,  R.,  Jun.  [Busk,  G.]  Carboniferous  and  post-Tertiary 
Polyzoa.     (Geol.  Mag.  [n.  s.].  Decade  II,  III,  1876,  pp.  522-523.) 

Tenison-VO^oods,  J.  E.  On  some  Tertiary  Australian  Polyzoa.  (Jour. 
Proc.  R.  Soc.  New  South  Wales,  X,  1876,  pp.  147-150,  2  pis.) 

1877. 

Etheridge,  R.,  Jun.  A  synopsis  of  the  known  species  of  Australian 
Tertiary  Polyzoa.  (Jour.  Proc.  R.  Soc.  New  South  Wales,  XI, 
1877,  pp.  129-143.) 

Manzoni,  A.  Bryozoaires  du  pliocene  sup^rieur  de  Itle  de  Rhodes. 
(M^m.  Soc.  g6ol.  France  [3],  I,  1877,  M^m.  No.  2,  pp.  59-72, 
pis.  iv,  V.)  [Pliocene. 

I  Briozoi  Fossili  del  Miocene  d' Austria  ed  Ungheria.     II. 

Pai'te.  Celleporidea,  lischaridea,  Vincularidea,  Selenaridea. 
(Denkschr.  d.  k.  Akad.  d.  Wiss.  Wien,  XXX  VU,  1877,  Abth.  11, 
pp.  49-78,  pis.  i-xvii.)    [First  part  by  Reuss.]  [Miocene. 

1  Briozoi  Fossili  del  Miocene  d' Austria  ed  Ungheria.     III. 

Parte.  Crisidea,  Idmoneidea,  Entalophoridea,  Tubuliporidea, 
Diastoporidea,  Cerioporidea.  (Denkschr.  d.  Vt.  Acad.  d.  Wiss. 
Wien,  XXXVIII,  1877,  Abth.  II,  pp.  1-24,  p^.  i-xviii^  JMiocene. 
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Tenison- Woods,  J.  E.  Notes  on  the  Tertiary  fossils  of  Table  Cape, 
Tasmania.     (Proc.  R.  Soc.  Tasmania  for  1876, 1877,  pp.  91-116.) 

1878. 

Etheridge,  R.,  Jun.  A  catalogue  of  Australian  fossils.  London, 
1878,  232  pp.     [Tertiary  Bryozoa,  pp.  144-151.] 

Tenison- Woods,  J.  E.  On  some  Australian  Tertiary  fossil  Corals  and 
Polyzoa.  (Jour.  Proc.  R.  Soc.  New  South  Wales,  XII,  1878, 
pp.  67-61,  1  pi.) 

Waters,  A.  W.  Bryozoa  [Polyzoa]  from  the  Pliocene  of  Bruccoli 
[Sicily].  (Ti-ans.  Manchester  Geol.  Soc.,  XIV,  1878,  pp.  465-488, 
1  pi.)  [Pliocene. 

1879. 

Robertson,  D.  Additions  to  the  list  of  Polyzoa  of  Garvel  Park  Post- 
Tertiary  deposit.     (Trans.  Geol.  Soc.  Glasgow,  VI,  1879,  p.  57.) 

Seguenza,  G-.  Le  formazioni  terziarie  nella  Provincia  di  Reggie 
[Calabria].     (Mem.  R.  Accad.  Lincei  [3],  VI,  1879, 446  pp.,  17  pis.) 

1880. 

Tenison- Woods,  J.  E.  Corals  and  Bryozoa  of  the  Neozoic  period  in 
New  Zealand.  (Palseontology  of  New  Zealand,  Part  IV,  Welling- 
ton, 1880,  xvi  +  34  pp.,  4  pis.) 

On  some  recent  and  fossil  species  of  Selenariadse.  [Austra- 
lian.] (Trans.  Proc.  R.  Soc.  South  Australia,  III,  1880,  pp.  1-12, 
pis.  i-ii.) 

Wilson,  J.  B.  Fossil  Catenicell®  from  the  Miocene  beds  at  Bird  Rock, 
near  Geelong.  (Quar.  Jour.  Micro.  Soc.  Victoria,  I,  1880,  pp. 
60-63.)  [Miocene. 

1881. 

Waters,  A.  W.  On  fossil  Chilostoraatous  Bryozoa  from  southwest 
Victoria,  Australia.     (Quar.  Jour.  Geol.  Soc.  London,  XXXVII, 

1881,  pp.  309-347,  pis.  xiv-xviii.) 

1882. 

Waters,  A.  W.  On  fossil  Chilostomatous  Biyozoa  from  Mount  Gam- 
bier,  South  Australia.    (Quar.  Jour.  Geol.  Soc.  London,  XXXVIII, 

1882,  pp.  257-276,  pis.  vii-ix.) 

On    Chilostomatous  Bryozoa   from    Bairnsdale    [Gippsland], 

(Quar.  eTour.  Geol.  Soc.  London,  XXXVIII,  1882,  pp.  502-513, 
pi.  xxii.) 

1883. 

Waters,  A.  W.  Fossil  Chilostomatous  Bryozoa  from  Muddy  Creek, 
Victoria,  etc.     (Quar.  Jour.  Gecl.  Soc.  London,  XXXIX,  1883, 
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1884. 

Hincks,  T.    Note  on  Professor  G.  Seguenza's  List  of  Tertiary  Polyzoa 

from  Reggio  [Calabria].     (Ann.  Mag.  Nat.  Hist.  [6],  XIII,  1884, 

pp.  265-267.) 
Vine,  O-.  R.    Fifth  and  last  report  of  the  committee  appointed  for  the 

purpose  of  reporting  on  fossil  Polyzoa.     (Brit.  Assoc.  Kep. ,  LIV, 

1884,  pp.  97-219.) 
Waters,  A.  W.    On  fossil  Cyclostomatous  Bryozoa  from  Australia. 

(Quar.  Jour.  Geol.  Soc.  London,  XL,  1884,  pp.  674-697,  pis.  xxx, 

xxxi.) 

1885. 

Bell,  A.  Fossil  Tertiary  Polyzoa  of  the  higher  zones,  and  note  on 
the  scarcity  of  Eocene  Polyzoa.  In  Vine's  Report  on  recent 
Polyzoa.     (Brit.  Assoc.  Rep.,  LV,  1885,  pp.  666-672.) 

KoBchinsky,  C.  Ein  Beitrag  zur  Kenntniss  der  Bryozoen-Fauna  der 
ftlteren  Tertiftrschichten  des  siidlichen  Bayerns.  I.  Abtheilung, 
Cheilostomata.     (Palaeontog.,  XXXII,  1885,  73  pp.,  7  pis.) 

Waters,  A.  W.  Chilostomatous  Bryozoa  from  Aldinga  and  the 
River-MuiTay  cliffs.  South  Australia.  (Quar.  Jour.  Geol.  Soc. 
London,  XLI,  1885,  pp.  279-310,  pi.  vii.) 

1886. 

Gtottardi,  O-.  B.     Briozoi  Fossili  di  Montechio  Maggiore.     (Atti  Soc. 

Veneta-Trentina  Sci.  Nat.  Padova,  IX,  1886,  pp.  297-308,  pi.  xiv.) 

[Eocene. 
JuUien,  J.    Les  Costulid^es,  nouvelle  Famille  de  Bryozoaires.     (Bull. 

Soc.  Zool.  France,  XI,  1886,  pp.  601-620,  pis.  xvii-xx.) 
Memiier,  A.,  and  Pergens,  B.    Les  Bryozoaires  du  Systeme  Montien 

[Eocene  Inferieur].     (Louvain,  1886,  15  pp.,  3  pi.)  [Eocene. 

1887. 

Pergens,  B.  Pliocftne  Bryozoen  von  Rhodos.  (Ann.  d.  k.  k.  naturh. 
Hofmuseums,  Wien,  Band  II,  1887,  pp.  1-34,  pi.  i.)        [Pliocene. 

Les  Bryozoaires  du  Tasmaj dan  a  Belgrade.    (Bull.  Soc.  R.  M alac. 

Belgique,  XXII,  1887,  pp.  12-28.)  Note  suppl^mentaire  sur  les 
bryozoaires  du  Tasmaj  dan.     (Ibid.,  pp.  59-60.)  [Miocene. 

Note  Pr^liminaire  sur  les  Bryozoaires  Fossiles  des  environs 


de  Kolosvar.     (Bull.  Soc.  R.  Malac.  Belgique,  XXII,  1887,  pp. 
33-37.)  [Eocene. 

Waters,  A.  W.  On  Tertiary  Chilostomatous  Bryozoa  from  New 
Zealand.  (Quar.  Jour.  Geol.  Soc.  London,  XLIIl,  1887,  pp. 
40-72,  pis.  vi-viii.) 
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1888. 

MarsBon,  T.  Bryozoa.  In  Fr.  Noetling,  Die  Fauna  des  saml&ndischen 
Tertiftrs.  Th.  II,  Lief,  v,  1888.  (Abh.  Geol.  Specialk.  Preuss., 
VI,  Heft  IV,  pp.  [566-560],  69-74.) 

1889. 

Oioli,  G-.    Briozoi  Neogenici  delF  Isola  di  Pianosa  nel  mar  Tirreno. 

(Atti  Soc.  Toscana  Sci.  Nat,  Pisa,  Mem.,  X,  1889,  pp.  251-267, 

pi.  xiv.)  [Neogene. 

Pergens,  E.    Zur    fossilen    Bryozoenfauna  von  Wola    Lu'zanska. 

(Bull.  Soc.  Beige  G^ol.,  in,\889,  M^m.,  pp.  59-72.)  [Eocene. 
Notes  succinctes  sur  les  Bryozoaires.     I.  Sur  les  Bryozoaires 

du  Miocene  de   la  Russie  m^ridionale.     (Bull.  Soc.   R.  Arlalac. 

Belgique,  XXIV,  1889,  Proc.-verb.,  pp.  20-24.)  [Miocene. 

Vine,  O-.  R.    Notes  on  British  Eocene  Polyzoa.     (Proc.  Yorkshire 

Geol.  Polyt.  Soc.  [n.  s.],  XI,  1889,  pp.  154r-169,  pi.  v.)    [Eocene. 

1890. 

Ghregorio,  A.  le.  Monographie  de  la  Faune  £oc^nique  de  TAlabama 
et  surtout  de  celle  de  Claiborne  de  TEtage  Parisien.  (Ann.  G6ol. 
Pal.,  livr.  vii,  viii,  Palermo,  1890,  816  pp.,  46  pis.)  [Bryozoa, 
pp.  239-250,  pis.  xxxix-xliii.]  [Elocene. 

Lienenklaus,  E.  Die  Ober-Oligocdn  Fauna  des  Doberges.  (Jahi-esb. 
d.  Naturw.  Ver.  Osnabruck,  VIII,  1890,  pp.  43-174.)  [Br>^02oa, 
pp.  141-146.]  [Oligocene. 

Naznias,  J.  Briozoi  Pliocenici  del  Modenese.  (Atti  Soc.  Nat. 
Modena  [3],  IX,  1890,  pp.  63-64.)  [Pliocene. 

Sacco,  F.  Catalogo  Paleontologico  del  bacino  Terziario  del  Piemonte. 
(Boll.  Soc.  Geol.  Italiana,  Roma,  VIII,  1890,  pp.  281-356.) 
[Bryozoa,  pp.  326-328.] 

1891. 

Namiafl,  J.  CJontributo  ai  Briozoi  Pliocenici  delle  provincie  di 
Modena  e  Piacenza.  (Boll.  Soc.  Geol.  Italiana,  Roma,  IX,  1891, 
pp.  471-513,  1  pi.)  [Pliocene. 

Neviani,  A.  Contribuzione  alia  conoscenza  dei  Briozoi  f ossili  italiani. 
Briozoi  postpliocenici  del  sottosuolo  di  Livorno.  (Boll.  Soc.  GeoL 
Italiana,  Roma,  X,  1891,  pp.  99-148,  pi.  iv  a.)        [Post-Pliocene. 

Fergens,  E.  Bryozoaires  du  Miocene  du  Grard.  (Bull.  Soc.  Beige 
G6ol.,  V,  1891,  Proc-verb.,  pp.  46-53.)  [Miocene. 

Vine,  O-.  R.  Notes  on  some  new  or  but  little  known  Eocene  Polyzoa 
from  localities.  (Proc.  Yorkshire  Geol.  Polyt.  Soc.,  XII,  1891, 
pp.  52-61.)  [Eocene. 

Waters,  A.  W.  North  Italian  Bryozoa.  (Quar.  Jour.  Greol.  Soc. 
London,  XLVII,  1891,  pp.  1-34,  pis.  i-iv.)  [Eocene. 
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1892. 

Sinzoii^,  J.  Bemerkungcn  uber  einige  Versteinerungen  aus  den 
Bessarabischen  Nec^enablageningen.  (M^m.  Soc.  Nat.  Nouvelle- 
Ru8sie  [Odessa],  XVII,  1892,  Part  II,  pp.  51-62,  pis.  Wv.) 
[Bryozoa,  pp.  51-57,  pi.  i.]    [Russian,]  [Neogene. 

Waters,  A.  W.  North  Italian  Bryozoa.  Part  11.  Cyclostomata. 
(Quar.  Jour.  Geol.  Soc.  London,  XLVIII,  1892,  pp.  153-162, 
pi.  iii.)  [Eocene. 

1893. 

O-regory,  J.  W.  On  the  British  Palaeogene  Bryozoa.  (Trans.  Zool. 
Soc.  London,  XIII,  1893,  pp.  219-279,  pis.  xxix-xxxii.) 

[PalsBogene. 

Neviani,  A.  Seconda  contribuzione  alia  conoscenza  dei  Briozoi  fossili 
italiani.  La  collezione  dei  Briozoi  pliocenici  di  Castrocaro,  illus- 
trata  dal  dottor  Angelo  Manzoni.  (Boll.  Soc.  Geol.  Italiana, 
Roma,  XII,  1893,  pp.  109-136.)  [Pliocene. 

1894. 

H^jjas,  I.  [Beitrftge  zur  Kenntniss  der  Tertiflren  Briozoenfauna  Sie- 
benburgens.]  ([Bull.  Transylvanian  Museum  Soc,  Kolozvart,] 
XIX,  1894,  pp.  113-152,  201-216,  217-260,  3  pis.) 

Neviani,  A.  Terza  contribuzione  alia  conoscenza  dei  Briozoi  fossili 
italiani.  Di  alcuni  Briozoi  pliocenici  del  Rio  Landa  illustrati  da 
Ferdinando  Bassi  nel  1757.  (Boll.  Soc.  Geol.  Italiana,  Roma, 
XU,  1893  (1894),  pp.  659-668.)  [Plioc^ene. 

ProclULdLa,  V.  J.  [Das  Miocan  von  Kralic  nflchst  N&mestS  in 
Mfthren.]  (Sitz.  d.  k.  Bohmischen  Ges.  d.  Wiss.,  Prag, 
1893  [1894],  No.  XVI.)  [Bryozoa,  pp.  47-55  [65-69],  pis.  xi- 
xii.]  [Miocene. 

1895. 

MacGHllivray,  P.  H.  A  monograph  of  the  Tertiary  Polyzoa  of  Vic- 
toria.    (Trans.  R.  Soc.  Victoria,  IV,  1895,  pp.  1-166,  pis.  i-xxii.) 

Neviani,  A.  Briozoi  fossili  illusti-ati  da  Soldani  Ambrogio  nel  1780. 
(Boll.  Soc.  Romana  Zool.,  IV,  1895,  pp.  57-64.) 

Neviani,  A.  Nota  preliminare  sui  Briozoi  fossili  del  postpliocene 
antico  della  Farnesina  e  Monte  Mario.  (Boll.  Soc.  Romana  Zool., 
IV,  1895,  pp.  65-74.)  [Post-Pliocene. 

Briozoi  neozoici  di  alcune  localita  d'ltalia.     Parte  I.  (Boll.  Soc. 

Romana  Zool.,  IV,  1895,  pp.  109-123.)     [Pliocene,  Post-Pliocene. 

1.  Formazioni  plioceniche  e  poetplioceiiiche  delle  Puglie. 

2.  Briozoi  poetpliocenici  di  Calabria  poaeeduti  dal  Museo  geologico  di  Napoii. 
8.  Briozoi  poetpliocenici  di  Santa  Maria  di  Catanzaro. 

4.  Briozoi  poetpliocenici  di  Oarafta-Oatanzaro. 
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Neviani,  A.    Briozoi  neozoici  di  alcune  localita  d'ltalia.     Parte  IL 
(Boll.  Soc.  Romana  Zool.,  IV,  1895,  pp.  227-247.) 

[Miocene,  Pliocene,  Post-Pliocene. 

5.  Briozoi  postpliocenici  di  Presinaci  (Calabria). 

6.  Brioasoi  del  calcare  ad  Amphistegina  di  Pariaado. 

7.  Briozoi  pliocenici  del  Bologneee. 

8.  Briozoi  miocenici  e  pliocenici  dell'AjsUgiano-Pieinonte. 

Briozoi  fossili  del  la  Farnesina  e  Monte  Mario  presso  Roma. 

(Palaeontog.  Italica,  Pisa,  I,  1895,  pp.  77-140,  pis.  v,  vi.) 

Briozoi  eocenici  del  calca  '*,  nummilitico  di  Mosciano  presso 

Firenze.     (BolL  Soc.  Geol.  Italiana,  XIV,  1895,  pp.  119-127.) 

[ExKene. 

Nuovo  genere  e  nuove  specie  di  Briozoi  fossilL     (Riv.  Italiana 

Pal.,  Bologna,  I,  1895,  pp.  82-84.) 

Nuova  specie  fossili  di  Stichoporina.     (Rev.  Italiana  Pal.,  Bo- 


logna, I,  1895,  pp.  247-250.) 

1896. 

Neviani,  A.  Appunti  bibliografici  per  servire  alia  storia  degli  stud! 
sui  Briozoi.  (Riv.  Italiana  Sci.  Nat.  Siena,  XVI,  1896,  pp.  1-7, 
25-28,  35-38.) 

Briozoi   postpliocenici  di   Spilinga   [Calabria].     (Atti  Accad. 

Gioenia  Sci.  Nat.  Catania  [4],  IX,  1896,  pp.  1-66,  32  figs.) 

[Post-Pliocene. 
Briozoi  neozoici  di  alcune  locality  d'ltalia.     Parte  III.    (Boll. 


Soc.  Romana  Zool.,  V,  1896,  pp.  102-125,  10  figs.) 

[Pliocene,  Post-Pliocene. 

9.  Briozoi  pliocenici  del  calcare  di  Montyeleone  Calabro. 

10.  Briozoi  postpliocenici  di  Spilinga  (Catanzaro). 

11.  Briozoi  postpliocenici  di  Livomo. 

Pergens,  E.  Bryozoaires  des  environs  de  Buda.  (Bull.  Soc.  Beige 
G^ol.,  X,  1896,  M6m.,  pp.  359-368.)  [Eocene. 

1897. 

Hall,  T.  S.  On  the  occurrence  of  the  anchoring  tubes  of  Adeona  in 
the  older  Tertiaries  of  Victoria,  with  an  account  of  their  structure. 
(Proc.  R.  Soc.  Victoria  [n.  s.],  IX,  1897,  pp.  1-4,  1  pi.) 

Neviani,  A.,  et  Angelis  d'Ossat,  Q.  de.  Corallari  e  Briozoi  neogenici 
di  Sardejna.  (Boll.  Soc.  Geol.  Italiana,  XV,  1897,  pp.  571-598.) 
[Bryozoa  by  Neviani,  pp.  580-596.]  [Neogene. 

1898. 

AngftHfl,  G-.  de.  Los  primeros  Antozoos  y  Briozoos  naiocenicos 
recogidos  en  Cataluna.  Barcelona,  1898.  Traduction  de  I'ltalien 
en  Espagnol,  par  D.  Jaime  Almora.     31  pp.  [Miocene. 
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Hamilton,  A.    A  list  of  recent  and  fossil  Bryozoa  collected  in  various 

parts  of  New  Zealand.     (Trans.  Proc.  New  Zealand  Inst.,  XXX, 

1898,  pp.  192-199.) 
Maplestone,  C.  M.    Further  descriptions  of  the  Tertiary  Polyzoa  of 

Victoi-ia.    Part  1.     (Proc.  R.  Soc.  Victoria  [n.  s.],  XI,  1898,  pp. 

1^22,  pis.  i,  ii.) 
Neviani,  A.    Briozoi  neozoici  di  alcunc  localita  d'ltalia.     Parte  IV. 

(Boll.  Soc.  Romana  Zool.,  VII,  1898,  pp.  34-49,  4  figs.) 

12.  Briozoi  foseili  terziari  appartenenti  al  R.  Istituto  Tochnico  di  Udine. 

Briozoi  neozoici  di  alcune  locality  d'ltalia.     Parte  V.    (Boll. 

Soc.  Romana  Zool.,  VII,  1898,  pp.  97-109,  1  fig.)  [Pliocene. 

13.  Fannula  a  Briozoi  di  Crescentino  in  Piemonte  (Piacenziano). 

14.  Briozoi  pliocenici  della  Liguria. 

15.  Briozoi  delle  formazioni  plioceniche  e  poetplioceniche  di  Palo,  Anzio  e 

Nettuno. 

16.  Briozoi  del  pliocene  inferiore  di  Civitavecchia. 

Briozoi  delle  formazioni  plioceniche  e  postplioceniche  di  Palo, 

Anzio  e  Nettuno.  (Boll.  Soc.  Geol.  Italiana,  Roma,  XVII,  1898, 
pp.  220-232.)  •  [Pliocene,  Post-Pliocene. 

1899. 

Mafritostone,  C.  M.  Further  descriptions  of  the  Tertiary  Polyzoa  of 
Victoria.  Part  II.  (Proc.  R.  Soc.  Victoria  [n.  s.],  Xlf,  1899, 
pp.  1-13,  pis.  i,  ii.) 

1900. 

Maplestone,  C.  M.  Further  descriptions  of  the  Tertiary  Polyzoa  of 
Victoria.  Part  III.  (Proc.  R.  Soc.  Victoria  [n.  s.],  XII,  1900,  pp. 
162-169,  pis.  xvii,  xviii,) 

G.  MESOZOIC. 

1827. 

GtoldfusB,  A.  Petrefacta  Germanise.  Diisseldorf ,  1827-1833.  [Bryo- 
zoa, I,  pp.  23-4:1,  pis.  viii-xii.] 

1835. 

Archiac,  E.  J.  A.  d'.  M^moire  sur  la  formation  cr6tac<5e  du  Sud- 
Ouest  de  la  France.  (M^m.  Soc.  G^ol.  France,  II,  1835,  pp. 
157-192.)  [Cretaceous. 

1836. 

Roemer,  F.  A.  Die  Versteinerungen  des  Norddeutschen  Oolithen- 
Gebirges.  Hannover,  1836,  ii+218  pp.,  16  pis.  [Bryozoa,  p.  18.] 
Nachtrag,  1839,  59  pp.,  pis.  xvii-xx.  [Bryozoa,  pp.  11-15,  pi. 
xvii.]  [Jurassic. 

1837. 

Bronn,  H.  O-.  LetheBa  geognostica,  oder  Beschreibungen  und  Abbil- 
dungen  der  fiir  die  Gobi rg.s- Formation  bc7.eichnendsten  Ver- 
steinerungen. Ed.  2,  Stuttgart.  [Bryozoj^  X,  1837,  pp.  240-251, 
pis.  XV,  xvi.]  [Jurassic. 
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183a 

Archiac,  E.  J.  A.  d'.  Observations  sur  le  groupe  moyen  de  la  forma- 
tion cr^tac^e.     (M6m.  Soc.  G60I.  France,  III,  1838,  pp.  261-312.) 

[Cretaceous, 
1839. 

Hagenow,  P.  von.  Monographie  der  Riigenschen  Kreide  -Verstei- 
nerungen.  (Leonhard  u.  Bronn's  Neues  Jahrb.,  1839,  pp.  253- 
296,  pis.  iv,  V.  [Bryozoa,  pp.  262-296] ;  ibid.,  1840,  pp.  631-672, 
pi.  ix.     [Bryozoa,  pp.  643-649.].)  [Cretaceous. 

1840. 

Roemer,  F.  A.  Die  Versteinerungen  des'Norddeutschen  Kreidege- 
birges.     Hannover,  1840.     [Bryozoa,  pp.  11-25,  pi.  v.] 

[Cretaceous. 
1841. 

Michelin,  H.  Iconographie  zoophytologique:  Description  par  loca- 
lit^s  et  terrains  des  Polypiers  fossiles  de  France  et  pays  environ- 
nants.     [Groupe  Supracr6tac6.]    2  vols.,  4to,  79  pis. 

1845. 

Lonsdale,  W.  Account  of  six  species  of  Polyparia  obtained  f  ix>m 
Timber  Creek,  New  Jersey.  (Quar.  Jour.  Geol.  Soc.  London,  I, 
1845,  pp.  65-75,  22  figs.)  [Cretaceous. 

1846. 

Reuss,  A.  E.  Die  yei*steinerungen  der  bohmischen  Kreidef ormation. 
Zweite  Abtheilung.  Stuttgart,  1846,  148  pp.,  51  pis.  [Bryozoa, 
pp.  63-70,  pis.  XV,  xvi.]  [Cretaceous. 

1849. 

Orbigny,  A.  d*.  Description  de  quelques  genres  nouveaux  de  Mol- 
lusques  bryozoaires.     (Rev.  Mag.  Zool.  [2],  I,  1849,  pp.  499-504.) 

Prodrome  de  Pal^ontologie  stratigraphique,  3  vols.,  Paris, 

1849-1852.     [Mesozoic  Bryozoa  in  vols.  1  and  2.] 

1850. 

Lonsdale,  W.  Polyzoa:  In  Dixon's  Geology  and  Fossils  of  the 
Tertiary  and  Cretaceous  formations  of  Sussex.  London,  1850, 
423  pp.,  40  pis.  [Bryozoa,  pp.  268-322.]  Edition  2  (revised 
by  T.  R.  Jones),  The  Geology  of  Sussex,  Brighton,  1878.  [Bryo- 
zoa, pp.  315-360.] 

Orbigny,  A.  d'.  Pal^ontologie  Fran9aise.  Description  des  Animaux 
Invert^brfis.  Terrain  Crfitac^.  Tome  CinquSme.  Bryozoaires. 
Paris,  1850-1852.    Texte,  1192  pp.,  Atlas,  pis.  DO-DCCC. 

^'9  ^^^^^y  ^Cretaceous. 
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1851. 

Bronn,  H.  G-.,  and  Roemer,  F.  Lethsea  Geognostica.  Ekl.  3.  Band 
III,Th.IV,Oolithen-Periode.  Stuttgart,  1861, 571  pp.  [Bryozoa, 
pp.  83-95.]  [Jurassic. 

Hagenow,  F.  von.  Die  Bryozoea  der  Maastrichter  Kreidebildung. 
Cassel,  1851,  xvi+111  pp.,  12  pis.  [Cretaceous. 

1854. 

Haime,  J.  Description  des  Bryozoaires  fossiles  de  la  Formation 
jurassique.  (M6m.  Soc.  G^ol.  France  [2],  V,  1854,  pp.  156-218, 
pis.  vi-xi.)  [Jurassic. 

McCoy,  F.  Contributions  to  British  Palaeontology.  Cambridge, 
1854.     viii+272  pp.,  1  pi.     [Mesozoic  Bryozoa,  p.  66.] 

1858. 

ITbaghs,  J.  C.  Neue  Bryozoen-Arten  aus  der  Tuff-Kreide  von  Maes- 
tricht.     (Palaeontogr.,  IX,  Cassel,  1858,  pp.  127-131,  pi.  xxvi.) 

[Cretaceous. 
1860. 

Gkibb,  W.  M.,  and  Horn,  G-.  H.  Descriptions  of  new  Cretaceous 
Corals  from  New  Jersey.  (Proc.  Acad.  Nat.  Sci.  Philadelphia, 
XII,  1860,  pp.  366-367.)  [Cretaceous. 

Descriptions  of  new  species  of  American  Tertiary  and  Cre- 
taceous fossils.  (Jour.  Acad.  Nat.  Sci.  Philadelphia  [2],  IV,  I860, 
pp.  375-404.)     [Bryozoa,  pp.  400-^M,  pi.  Ixix.] 

1862. 

Gkibb,  W.  M.,  and  Horn,  G-.  H.  Monograph  of  the  fossil  Polyzoa  of 
the  Secondary,  and  Tertiary  formations  of  North  America.  (Jour. 
Acad.  Nat.  Sci.  Philadelphia  [2],V,  1862,  pp.  111-178,  pis.  xix-xxi.) 

Gtoldfiiss,  A.  Petrefacta  Germanise.  Ed.  2,  Leipzig,  1862.  [Bryo- 
zoa, I,  pp.  22-38,  pis.  viii-xii.] 

1865. 

Beissel,  I.  Ueber  die  Bryozoen  der  Aachener  Kreidebildung. 
(Natuurk.  Verb.  Hollandsche  Maats.  Wetens.  Haarlem  [2J,  XXII, 
1865,  92  pp.,  10  pis.)  [Cretaceous. 

Eich'wald,  E.  von.  Lethaea  Rossica  ou  Pal^ontologie  de  la  Russie. 
P^riode  Moyenne.  II.  Stuttgai-t,  1865-1868.  [Br^^ozoa,  pp. 
188-222,  pi.  viii.]  [Cretaceous. 

TTbaghs,  J.  C.  Die  Bryozoen-Schichten  der  Maastrichter  Kreidebil- 
dung, nebst  einigen  neuen  Bryozoen-Arten  aus  der  Maastrichter 
TuflP-Kreide.  (Verb.  d.  Nat.  Ver.  Preus.  Rheinlande  u.  West- 
phalens,  XXII  [(3),  II],  1865,  pp.  31-62,  pis.  ii-iii.)    [Cretaceous. 
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1866. 

ReusB,  A.  E.  Die  Bryozoen,  Anthozoen  und  Spongiaren  des  braunen 
Jura  von  Balin  bei  Krakau.  (Sitz.  d.  k.  Akad.  d.  Wiss.  Wien, 
LIII,  1866, 1.  Abth.,  pp.  229-231;  Denkschr.,  ibid.,  XX VII,  1867. 

I.  Abth.,  pp.  1-26,  pis.  i-iv.)   .[Bryozoa,  pp.  2-12,  pis.  i,  ii.J 

[Jurassic. 
1868. 

Loriol,  P.  de.  Monographie  des  Couclies  de  Pfitage  Valangien  des 
Carrieres  d'Arzier  [Vaud].  (Mat^riaux  pour  la  Pal^ntologie 
Suisse,  IV  Series.  Geneva,  1868,  110  pp.,  9  pis.)  [Bryozoa,  pp. 
60-69,  pis.  V,  vi.]  [Cretaceou:^. 

Waageiip  W.  Ueber  die  Zone  des  Ammonites  sower byi.  (Geogn.- 
Pal.  Beitr.,  I,  1868,  pp.  507-668,  pis.  xxi-xxxiv.)  [Bryozoa,  pp. 
640-647,  pis.  xxxii-xxxiii.]  [Jurassic. 

1871. 

Sixnonowitsch,  S.  Beitrage  zur  Kenntniss  der  Bryozoen  des  Essener 
Grunsandes.  (Verb.  d.  Nat.  Ver.  Rheinland  u.  Westphalen, 
XXVIII  [(3),  VIII],  1871,  pp.  1-70,  pis.  i-iv.)  [Cretaceous. 

1872. 

Reuss,  A.  B.  Die  Bryozoen  und  Foraminiferen  des  unteren  Plfiners. 
In  H.  B.  Geinitz,  Das  Elbthalgebirge  in  Sachsen,  IV.  (Palaeon- 
togr.,  XX,  Part  I,  1872,  pp.  97-144,  pis.  xxiv-xxxiii.) 

[Cretaceous. 

Stoliczka,  P.  The  Cretaceous  fauna  of  southern  India.  The  Cilio- 
poda.  (Palseont.  Indica,  IV,  Series  VIII,  Part  II.  Calcutta, 
1872,  pp.  1-34,  [33-68],  pis.  i-iii.)  [Cretaceous. 

1874. 

Reuse,  A.  E.  Die  Bryozoen  des  oberen  Planers.  In  H.  B.  Geinitz, 
Das  Elbthalgebirge  in  Sachsen.  (Paleeontogr.,  XX,  Part  II,  1874, 
pp.  127-138,  pis.  xxiv-xxvi.)  [Cretaceous. 

1875. 

Tate,  R.    On  some  new  Liassic  fossils.     (Greol.  Mag.  [n.  s.],  Dwnde 

II,  II,  1876,  pp.  203-206.)  [Jurassic, 

1877, 

MarsBon  T.  Die  Bryozoen  der  weissen  Schreibkreide  der  Insel 
Rugen.     (Palaeont.  Abh.,  IV,  Berlin,  1877,  112  pp.,  10  pis.) 

[Cretaceous. 

Novak,  O.  Beitrag  zur  Kenntniss  der  Bryozoen  der  Ifehmischen 
Kreidebildung.  (Denkschr.  d.  k.  Akad.  d.  Wiss.  Wien, 
XXXVII,  1877,  pp.  79-126,  pls.i-x.)  [Cretaceous. 

Digitized  by  VjOvjVIV^ 


NiCKLKBAirDBAWLKE.]     PAPEBS   CLASSIFIED ^MESOZOIO.  689 

1878. 

Etheridge,  R.,  Jun.  A  catalogue  of  Australian  fossils.  London, 
1878,  232  pp.     [Mesozoic  Bryozoa,  p.  105.] 

1879. 

Bravns,  D.  Die  Bryozoen  des  mittleren  Jura  der  Gegend  von  Metz. 
(Zeitschr.  d.  deutsch.  geol.  Ges.,  XXXI,  1879,  pp.  308-338,  pi. 
vi.)  [Jurassic. 

1881. 

Hamin,  H.  Die  Bryozoen  des  Maastrichter  Ober-Senon.  I.  Thcil. 
Die  Cyclostomen  Bryozoen.     Berlin,  1881,  47  pp.      [Cretaceous. 

Iionge,  F.  D.  On  the  relation  of  the  escharoid  forms  of  oolitic 
Polyzoa.  (Geol.  Mag.  [n.  s.],  Decade  II,  VIII,  1881,  pp.  23-34, 
pi.  ii.  [Jurassic. 

Vine,  Q-.  R.  Further  notes  on  the  family  Diastoporidaj,  Busk,  spe- 
cies from  the  Lias  and  Oolite.  (Quar.  Jour.  Geol.  Soc.  London, 
XXXVII,  1881,  pp.  381-390,  pi.  xix.)  [Jurassic. 

1882. 

Ethexidge,  R.  On  the  analysis  and  distribution  of  the  British  Juras- 
sic fossils.  (Anniversary  Address  of  the  President.)  (Quar. 
Jour.  Geol.  Soc.  London,  XXXVIII,  1882,  pp.  59-236.)  [Con- 
tains references  to  the  occurrence  and  distribution  of  Bryozoa.] 

•    [Jurassic. 

Seguenza,  Q-.  Studi  geologici  e  paleontologici  sul  cretaceo  medio 
dell'  Italia  meridionale.     (Atti  R.  Accad.  Lincei,  Mem.  [3],  XII, 

1882,  pp.  65-214,  21  pis.)     [Bryozoa,  pp.  189-190,  pi.  xx.] 

[Cretaceous. 

Vine,  Q-.  R.    Third  report  of  the  committc^.e  appointed  for  the  pui-pose 

of  reporting  on  fossil   Polyzoa.     Jurassic  species — British  area 

only.     (Brit.  Assoc.  Rep.,  LII,  1882,  pp.  249-266.)         [Jura^ssic. 

1883. 

Haug,  B.  Ueber  sogenannte  ChoBtetes  aus  mesozoischen  Ablagcrun- 
gen.  (Leonhard  u.  Bronn's  Neues  Jahrb.,  1883,  Band  I,  pp.  171- 
179,  pi.  X.)  [Cretaceous. 

Vine,  Q-.  R.  Fourth  report  of  the  committee  appointed  for  the  pur- 
pose of  reporting  on  fossil  Polyzoa.     (Brit.  Assoc.  Rep.,  LIII, 

1883,  pp.  161-175.)  [Cretaceous. 

1884. 

Vine,  O-.  R.  Polyzoa  (Bryozoa)  found  in  the  boring  at  Richmond, 
SuiTey.     (Quar.  Jour.  Geol.  Soc.  London,  XL,  1884,  pp.  784- 
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Vine,  O-.  R.  Notes  on  some  Cretaceous  Lichenoporidse.  (Quar.  Jour. 
Geol.  Soc.  London,  XL,  1884,  pp.  850-854.)  [Cretaceous. 

Fifth  and  last  report  of    the  committee  appointed  for  the 

purpose  of  reporting  on  fossil  Polyzoa  (Brit  Assoc.  Rep.,  LIV, 
1884,  pp.  97-219.)  [Cretaceous. 

1885. 

Metmier,  A.,  and  Pergens,  E.    Nouveaux  Bryozoaires  du  cr6tac6 

sup^rieur.     (Ann.  Soc.  R.  Malac.  Belgique,  XX,  1885,  M^m.,  pp. 

32-37,  pi.  ii.)  [Cretaceous. 

Vine,  O-.  R.    Notes  on  the  Cambridge  Greensand.     (Proc.  Yorkshire 

Geol.  Polyt.  Soc.  [n.  s.],  JX,  1885,  pp.  10-29,  pis.  i,  ii.) 

[Cretaceous. 
1886. 

Jullien,  J.    Les  Costulid^es,  nouvelle  famille  de  Bryozoaires.     (Bull. 

Soc.  Zool.  France,  XI,  1886,  pp.  601-620,  pis.  xvli-xx.) 
Pergens,  E.,  and  Metmier,  A.    La  faune  des  Bryozoaires  Garumniens 

de  Faxe.     (Ann.  Soc.  R.  Malac.  Belgique,  XXI,  1886,  M^m.,  pp. 

187-242,  pis.  ix-xiii.)  [Cretaceous. 

1887. 

Vine,  O-.  R.    Jurassic  Polyzoa  in  the  neighborhood  of  Northampton. 

(Jour.  Northamptonshire  Nat.   Hist.  Soc.  Field  Club,  IV,  1887, 

pp.  202-211,  2  pis.)  [Juras.sic. 
Notes  on  the  Polyzoa  and  other  organisms  from  the  Grayton 

Boring,  Northamptonshire.     (Jour.  Northamptonshire  Nat.  Hist. 

Soc.  Field  Club,  IV,  1887,  pp.  225-266.)  [Jurassic. 

Notes  on  a  species  of  Entalophora  from  the  Neocomian  clay 


of  Lincolnshire.    (Ann.  Mag.  Nat.  Hist  [5],  XIX,  1887,  pp.  17-19.) 

[Cretaceous. 

Walford,  E.  A.    Notes  on  some  Polyzoa  from  the  Lias.     (Quar.  Jour. 

Geol.  Soc.  London,  XLIII,  1887,  pp.  632-636,  pi.  xxv.)    [Jurassic. 

1888. 

Vine,  O-.  R.  Notes  on  the  Polyzoa  of  Caen  and  Ranville  now  pre- 
served in  the  Northampton  Museum.  (Jour.  Northamptonshire 
Nat.  Hist.  Soc.  Field  Club,  V,  1888,  pp.  1-24.)  [Jurassic. 

1889. 

Fri6,  A.  Studien  im  Gebiete  der  Bohmischen  Kreideformation. 
PalfiBontologische  Untersuchungen  der  einzelnen  Schichten.  IV. 
Die  Teplitzer  Schichten.  Bryozoa.  (Arch.  f.  naturw.  Landesd. 
Bohmen,  Prag,  VII,  1889,  pp.  67, 89-90,  figs.  92-97.)    [Cretaceous. 
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Pergens,  E.  K^vision  dew  Bryozoairen  du  Cr^tacd  figurfo  par  d'Or- 
bigny.  (M6m.  Soc.  Beige  G^ol.  Pal.,  Bruxellen,  III,  1889,  pp. 
305-400,  pis.  xi-xiii.)  [Cretaceous. 

Sanvage,  H.  E.  Note  sur  les  Bryozoaires  jurassiques  de  Boulogne. 
(Bull.  Soc.  G^ol.  France  [3],  XVn,  1889,  pp.  38-53,  pis.  iii,  iv.) 

[Jurassic. 

Vine,  &.  R.  Further  notes  on  the  Polyzoa  of  the  Lower  Greensand 
and  the  Upper  Greensand  of  Cambridge.  Part  II.  (Proc.  York- 
shire Geol.  Polyt.  Soc.  [n.  s.],  XI,  1889,  pp.  250-275,  pi.  xii.) 

[Cretaceous. 

Wedford,  E.  A.  On  some  Bryozoa  from  the  Inferior  Oolite  of  Shipton 
.Gorge,  Dorset.  Part  I.  (Quar.  Jour.  Geol.  Soc.  London,  XLV, 
1889,  pp.  561-574,  pis.  xvii-xix.)  Part  11.  (Ibid.,  L,  1894,  pp. 
72-78,  pis.  ii-iv.)  [Jurassic. 

1890. 

BncaiUe,  E.    Liste  des  Bryozoaires  observes  dans  Ics  Stages  cr^tac6s 

du  dfipartement  de  la  Seine-Infdrieure.     (Bull.  Soc.  Amis  Sci. 

Nat.,  Rouen,  1890,  8  pp.)  [Cretaceous. 

OssiiTald,  — .     Die  Bryozoen  der  mecklenburgischen  Kreidegeschiebe. 

(Arch.  d.  Ver.  d.   Fr.  d.   Naturg.  Mecklenburg,  XLIII,  1890, 

pp.  101-110.)  [Cretaceous. 

Pergens,  E.    Nouveaux  Bryozoaires  Cyclostomes  du  Cr^tac^.     (Bull. 

Soc.  Beige  G6ol.,  IV,  1890,  M6m.,  pp.  277-279,  pi.  xi.) 

[Cretaceous. 
Vine,  Q-.  R.     Report  of  the  conmiittee  appointed  to  prepare  a  report 

on  the  Cretaceous  Polyzoa.     (Brit.  Assoc.  Rep.,  LX,  1890,  pp. 

378-396. )  [Cretaceous. 
The  Polyzoa  of  the  Red  Chalk  of  Hunstanton.     (Quar.  Jour. 

Geol.  Soc.  London,  XLVI,  1890,  pp.  454-486,  pi.  xix.) 

[Cretaceous. 
1891. 

Vine,  O-.  R.    Notes  on  the  Polyzoa  of  the  zones  of  the  Upper  Chalk. 

(Brit  Assoc.  Rep.,  LXI,  1891,  pp.  656-659.)  [Cretaceous. 

Waters,  A.  W.    On  Chilostomatous  characters  in  Melicei-titidaa  and 

other  Fossil  Bryozoa.     (Ann.  Mag.  Nat.  Hist.  [6],  VIH,  1891, 

pp.  48-53,  pi.  vi.) 

1892. 

Friren,  A.  Melanges  Pal^ontologiques.  Art.  III.  Les  bryozoaires 
de  I'oolithe  inf6rieure  des  environs  de  Metz.  (Bull.  Soc.  Hist. 
Nat.  Metz  [2],  VI,  1892,  pp.  57-82.)  [Jurassic. 

Hennig,  A.  H.  Studier  Ofver  Bryozoerna  i  Sveriges  Kritsystem.  I. 
Cheilostomata.  (Lunds  Univ.  Arssk.,  XXVIII,  1892,  No.  11, 
pp.  1-51,  pis  i,  ii.)  [Cretaceous. 

Bull.  173 41  ^'^'^"^'  '^  vjw^gi.. 
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Pergens,  B.  Bryozoairesdu  S^nonien  de  Sainte-Pateme,  de  Lavardin 
et  de  la  Ribochere.  (Bull.  Soc.  Beige  G60I.  Pal.,  VI,  1892, Proc.- 
verb.,  pp.  200-217.)  [Cretaceous. 

Fodta,  P.  [Ueber  Bryozoen  aus  dem  Cenoman  am  Fusse  des  Grang- 
berges  bei  Kuttenberg.]  (Abh.  d.  k.  bohinischen  Ges.  d.  Wiss., 
Prag,  1892,  42  pp.,  4  pis.)  [Cretaceous. 

Vine,  O-.  R.  Notes  on  Polyzoa  found  at  Cleethorpes  in  1875,  1879  and 
1882.     (Naturalist,  1892,  pp.  5-11).  [Cretaceous. 

Fossil    Polyzoa;    further  additions  to   the   Cretaceous  lists. 

(Proc.  Yorkshire  Geol.  Polyt.  Soc.  [n.  s.],  XII,  1892,  pp.  14»- 
161,  pi.  vi.)  [Cretaceous. 

Report  of  the  committee  appointed  for  the  completion,  of  a 

report  on  the  Cretaceous  Polyzoa.  (Brit.  Assoc.  Rep.,  LXII, 
1892,  pp.  301-337.)  [Cretaceous. 

1893. 

Hennig,  A.  Ueber  Neuropora  conuligera,  eine  neue  Bryozoen-Art  aus 
der  Schwedischen  Kreide.  (Bihang  till  Svenska  Vetens.-Akad. 
Handl.,  XIX,  1893,  No.  1,  pp.  1-11,  pi.  i.)  [Cretaceous. 

Pergens,  B.  Nouveaux  Bryozoaires  du  Cr^tac^  du  Limbourg.  (Bull. 
Soc.  Beige  G60I.,  VII,  1893,  pp.  172-189,  pis.  viii-xi.] 

[Cretaceous. 

Peron,  A.  Exploration  scientifique  de  la  Tunisie.  Description  des 
Brachiopodes,  Bryozoaires  et  autres  invert^br^s  fossiles  des  ter- 
rains cr^tac^s  de  la  r%ion  sud  des  Hauts-Plateaux  de  la  Tunisie, 
recueillis  en  1885  et  1886  par  M.  Philippe  Thomas,  Paris,  1893, 
pp.  329-405,  2  pis.  [Cretaceous. 

Vine,  G.  R.  Notes  on  the  Polyzoa,  Stomatopora  and  Proboscina 
groups  from  the  Cornbrash  of  Thrapston,  Northamptonshire. 
(Proc.  Yorkshire  Geol.  Polyt.  Soc.  [n.  s.],  XII,  1893,  pp.  247- 
25S,  pis.  xii,  xiii.)  [Jurassic. 

1894. 

Bleicher,  — .  Contribution  k  I'^tude  des  Bryozoaires  et  des  Spon- 
giaires  de  Toolithe  inf^rieur  (bajocien  et  bathonien)  de  Meurthe- 
et-Moselle.  (Bull.  Soc.  Sci.  Nancy  [2],  XIU,  1894,  pp.  89-101, 
pis.  i-iii.)  [Jurassic. 

Gregory,  J.  W.  On  some  Jurassic  species  of  Cheilostomata.  (Geol. 
Mag.,  Decade  IV,  II,  1894,  pp.  61-64.)  [Jurassic. 

Catalogue  of    the  Jurassic  Bryozoa  in  the  York  Museum. 

(Rep.  Yorkshire  Phil.  Soc.  for  1893,  York  1894,  pp.  58-61.) 

[Jurassic. 

Hexmig,  A.  Om  Ahussandstenen.  (Geol.  FOren.  i  Stockholm  Forh., 
XVI,  1894,  pp.  492-530,  pi.  ii.)     [Bryozoa,  pp.  505-511.] 

[Cretaceous. 

Studier  Ofver  Bryozoerna  i  Sveriges  Kritsystem.     II.  Cyclo- 

stomata.  (Lunds  Univ.  Arssk.,  XXX,  1894,  No.  8,  pp.  1-46, 
2.  pis.)  ^^^^^^^     [Cretaceous- 
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Fexgens,  E.  Les  Bryozoaires  du  S^nonien  de  ]a  Carriere  del  I'Arche 
de  Lfeves  pr^s  Chartres.  (Bull.  Soc.  Beige  G^oL,  VIII,  1894, 
Proc.-verb.,  pp,  131-140.)  [Cretaceous. 

Bryozoaires  du  S^nonien  de  la  Carriere  de  Cachemback  pr8s 

Chartres  (Faubourg  Saint-Barthflemy).  (Bull.  Soc.  Beige  G^ol., 
VIII,  1894,  Proc.-verb.,  pp.  181-184.)  [Cretaceous. 

Walford,  E.  A.  On  Cheilostomatous  Bryozoa  from  the  Middle  Lias. 
(Quar.  Jour.  Geol.  Soc.  London,  L,  1894,  pp.  79-84,  pis.  v-vii.) 

[Jui-assic. 
1895. 

Ghregory,  J.  W.  A  revision  of  the  British  Jurassic  Bryozoa.  (Ann. 
Mag.  Nat.  Hist.  [6],  XV,  1895,  pp.  223-228;  ibid.,  XVI,  1895,  pp. 
447-451;  ibid.,  XVU,  1896,  pp.  41-49, 151-155, 194-201,  287-295.) 

[Jurassic. 
1896. 

G-regory,  J.  W.  Catalogue  of  the  fossil  Bryozoa  in  the  Department 
of  Geology  of  the  British  Museum  (Natural  History).  The  Ju- 
itissic  Bryozoa.  London,  1896,  239  pp.,  11  pis.  (Reviewed  in 
Nature,  LIV,  1896,  p.  412;  Nat.  Sci.,  IX,  No.  57,  1896,  pp.  334- 
335  (A.  W.  W.).)  [Jui-assic. 

1897. 

Canu,  P.  Bryozoaires  de  C^nomanien  de  Jani^res  (Sarthe).  (Bull. 
Soc.  G^ol.  France  [3],  XXV,  1897,  pp.  146-159,  pi.  v.) 

[Cretaceous. 

Bryozoaires  du   C^nomanien    de  St. -Calais  (Sarthe).      (Bull. 

Soc.  G6ol.  France  [3],  XXV,  1897,  pp.  737-754,  pi.  xxii.) 

[Cretaceous. 
1899. 

Canu,  P.  Les  ovicells  des  C^ld^es.  (Bull.  So<».  G^ol.  France  [3], 
XXVII,  1899,  pp.  326-327,  pi.  vi.)  [Cretaceous. 

H.  PALEOZOIC. 

1829. 

Eicliwald,  B.  Zoologia  specialis.  Vilnie,  1829-1831,  3  vols.  [Bryo- 
zoa, I,  pp.  179-180,  198-201,  pis.  ii,  iii.] 

1836. 

Phillips,  J.  Illustrations  of  the  geology  of  YoJ-kshire.  Part  II.  The 
Mountain  Limestone  District.  London,  1636.  xx4-253  pp.,  25 
pis.     [Bryozoa,  pp.  198-200,  pi.  i.]  [Carboniferous. 

Digitized  by  VJV^VJV  iC 


644  AMERICAN   K088IL   BRYOZOA.  [Bou.m. 

1839. 

Lonsdale,  W.  Corals.  In  Sir  R.  I.  Murchison's  Silurian  System. 
London,  1839.     [Bryozoa,  Part  II,  pp.  676-680,  pi.  xv.  ]     [Silurian. 

1841. 

FhillipB,  J.  Figures  and  descriptions  of  the  Paleozoic  foissil*^  of 
Cornwall,  Devon,  and  West  Somerset.  London,  1841.  [Bryozoa, 
pp.  20-27,  pis.  ix-xiii.] 

1842. 

Koninck,  L.  G-.  de.  Description  des  animaux  fossiles  qui  so  trouvent 
dans  le  tcn*ain  Carbonifere  de  Belgique.  Li^e,  1842-1844, 
Supplement,  1861.     [Bryozoa,  pp.  1-12,  pis.  A,  B.J 

[Carboniferous 

1843. 

Roemer,  P.  A.  Die  Versteinerungen  des  Harzgcbirges.  Hannover, 
1843.     [Bryozoa,  p.  7.]  [Devonian. 

1844. 

McCoy,  P.  A  synopsis  of  the  characters  of  the  Carbonifei-ous  lime- 
stone fossils  of  Ireland.  Dublin,  1844.  Reprint,  1862.  [Biyozoa, 
pp.  194-207,  pis.  xxvi-xxix.]  [Carboniferous. 

1845. 

Lonsdale,  W.  Description  of  some  characteristic  Paleozoic  Corals  of 
Russia.  In  Murchison,  Verneuil,  and  Von  Keyserling's  Greologr 
of  Russia  in  Europe  and  the  Uml  Mountains.  [Bryozoa,  Vol.  1, 
1845,  pp.  626-632.]  [Carboniferous,  Permian. 

1846. 

[KejTserling,  A.  von.]  Wissenscfaaftliche  Beobachtungen  auf  einor 
Reise  in  das  Petschora-Land  im  Jahre  1843.  St  Petersbui-g,  1846. 
[Bryozoa,  pp.  180-193,  pi.  iii.]  [Carboniferou.-?. 

1847. 

Hall,  J.  Palaeontology  of  New  York.  Vol.  I,  containing  the  de^Tip- 
tions  of  the  organic  remains  of  the  Lower  Division  of  the  New 
York  system.  Albany,  1847.  [Bryozoa:  Chazy,  pp.  15-17,  pi.  iv; 
Black  River,  pp.  48-51,  pi.  xii;  Trenton,  pp.  67-68,  72-79,  pl& 
xxiii,  xxiv,  xxvi.]  [Ordoviciafl. 

McCoy,  P.  On  the  Fossil  Botany  and  Zoology  of  the  rocks  &«soci- 
ated  with  the  coal  of  Australia.  (Ann.  Mag.  Nat  Hist,  XX,  iS47, 
pp.  226-236. )    [Bryozoa,  p.  226.  ]  [Carboniferous. 
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1849. 

King,  W.    On  some  families  and  genera  of  Corals.     (Ann.  Mag.  Nat. 

Hist  [2],  III,  1849,  pp.  388-390.)  [Permian. 

Orbigny,  A.  d'.    Prodrome  de  Pal^ontologie  stratigraphique.     Paris, 

1849-1852, 3  vols.     [Paleozoic  Bryozoa  in  Vol.  1,  pp.  21-22, 25-26, 

44-45, 100-102, 151-154, 168-169,  205.] 

1850. 

King,  W.  A  monograph  of  the  Permian  fossils  of  England.  Lon- 
don, 1850.     [Bryozoa,  pp.  28-49.]  [Pei-mian. 

McCoy,  P.  On  some  new  genera  and  species  of  Silurian  Radiata  in 
the  collection  of  the  University  of  Cambridge.  (Ann.  Mag.  Nat. 
Hist [2],  VI,  1850,  pp.  270-290.)     [Bryozoa,  pp.  282-288.] 

[Silurian. 

On  some  new  Silurian  Radiata.     (Ann.  Mag.  Nat  Hist  [2],  VI, 

1850,  pp.  474-477.)  [Silurian. 

1851. 

Hall,  J.     New  genera  of  fossil   Corals.     (Amer.  Jour.  Sci.   [2],  XI, 

1851,  pp.  398-401.)  [Silurian. 
Milne-Edwards,  H.,  et  Haime,  J.    Monographic  des  Polypiers  fos- 

siles  des  terrains  Palseozolques,  pr^c^d^e  d'un  tableau  g^n^ral  de 
la  classification  des  Polypes.  (Arch.  Mus.  Hist  Nat,  Paris,  V, 
1851,  pp.  1-504.)  [Monticuliporoids,  pp.  261-279,  pis.  xvi,  xix,  xx.] 
RoUe,  P.  Uebef  zwei  neue  devonische  Korallen  einer  neuen  Sippe, 
Beptaria.  (Leonard  u.  Bronn's  Neues  Jahrb.,1851,  pp.  810-814, 
pi.  ix  B.)  [Devonian. 

1852. 

Hall,  J.  Palaeontology  of  New  York.  Vol.  II,  containing  descrip- 
tions of  the  organic  remains  of  the  Lower  Middle  Division  of  the 
New  York  system.  Albany,  1852.  [Bryozoa:  Clinton,  pp.  40-52, 
pis.  xvii-xix;  Niagara,  pp.  144-173,  pLs.  xl-xl  E.]  [Silurian. 

1853. 

Sharpe,  D.  Description  of  the  new  species  of  Zoophyta  and  Mollusca 
[from  the  Silurian  of  Bussaco  in  Portugal].  (Quar.  Jour.  Geol. 
Soc.  London,  IX,  1853,  pp.  146-147,  pi.  vii.)  [Silurian. 

1854. 

Eich'wald,  E.  von.  Die  Grauwackenschichten  von  Liev-  und  Esth- 
land.  (Bull.  Soc.  Imp.  Nat  Moscou,  XXVII,  1854,  pp.  3-111.) 
[Bryozoa,  pp.  86-89.] 
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McCoy,  F.    A  synopsis  of  the  classification  of  tlie  British  PalsBozoic 

rocks  by  the  Rev.  Adam  Sedgwick;  with  a  systematic  description 

of  the  British  PalsBOzoic  fossils  in  the  geological  museum  of  the 

University  of  Cambridge  by  Frederick  McCoy.     Cambridge,  1854. 

[Bryozoa:  Silurian,  pp.  11-12,  22-26, 44-51 ;    Devonian,  pp.  75-76; 

Carboniferous,  pp.  82-83, 113-116.] 
Contributions    to    British  Palaeontology.     Cambridge,     1854. 

[Bryozoa:  Silurian,  pp.  172-176;  Carboniferous,  pp.  9d-100,  103- 

104.] 
Milne-Edwards,  H.,  and  Haime,  J.    A  monograph  of  the  British 

fossil  Corals.     (Palseontogr.  Soc.  Publ.,  1850-1854.)    [Monticuli- 

poroids,  pp.  264-269.] 
Roemer,  F.  A.    Beitrfige  zur  geologischen  Kenntniss  des  nordwest- 

lichen  Harzgebirges.     (Palseontogr.,  Ill,  Cassel,  1854.)    [Bryozoa: 

Silurian,  pp.  6-8;  Devonian,  pp.  71-72.] 

1855. 

Eich^wrald,  E.  von.  Beitrag  zur  geographischen  Verbreitung  der  f os- 
silen  Thiere  Russlands.  (Bull.  Soc.  Imp.  Nat  Moscou,  XXVIII, 
1855,  pp.  433-466;  ibid.,  XXIX,  1856,  pp.  88-127,  406-453,  555- 
608;  ibid.,  XXX,  1857,  pp.  19^212.)  [Bryozoa,  XXVUI,  1855, 
pp.  448-466 ;  XXIX,  1856,  pp.  91-96.] 

1857. 

Hall,  J.    Observations  on  the  genus  Ai*chimedes,  or  Fenestella.     (Proe. 

Amer.  Assoc.  Adv.  Sci.,  X,  1857,  pp.  176-180.)         [Carboniferous. 
Remarks  upon  the  genus  Archimedes,  or  Fenestella,  from  the 

Carboniferous  limestones  of  the  Mississippi  Valley.     (Amer.  Jour. 

Sci.  [2],  XXin,  1857,  pp.  203-204.)  [Carboniferous. 

1858. 

Prout,  H.  A.  Description  of  new  species  of  Biyozoa  from  Texas  and 
New  Mexico.     (Trans.  St.  Louis  Acad.  Sci.,"^I,  1858,  pp.  228-235.) 

[Carboniferous. 

First  of  a  series  of  descriptions  of  Carboniferous  Bryozoa. 

(Ti-ans.  St.  Louis  Acad.  Sci.,  I,  1858,  pp.  235-237,  pi.  xv.) 

Second  series  of  descriptions  of  Bryozoa  from  the  Paleozoic 


rocks  of  the  Western  States  and  Territories.     (Trans.  St  Louis 
Acad.  Sci.,  I,  1858,  pp.  266-273,  pi.  xvi.) 
Schxnidt,  F.    Untersuchungen    uber  die  Silurische   Formation  von 
Ehstland,  Nord-Livland  und  Oesel.     (Arch.  f.  d.  Naturk.  Liv-, 
Esth-  und  Kurlands  [1],  II,  1858-9,  pp.  1-247,  465-474.) 

[Silurian. 
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1859. 

Prout,  H.  A.  Third  series  of  descriptions  of  Bryozoa  from  the 
Paleozoic  rocks  of  the  Western  States  and  Territories.  (Trans. 
St.  Louis  Acad.  Sci.,  I,  1859,  pp.  443-452,  pis.  xvii,  xviii.) 

1860. 

Eich\Krald,  E.  von.    Lethsea  Rossica,  ou  Pal^ontologie  de  la  Russie. 

Ancienne  P6riode,  I,  Stuttgart,  1860,  682  pp.,  4to  atlas  of  59  pis. 

[Bryozoa,  pp.  355-419, 434-^35, 450-452, 475-494,  pis.  xxiii-xxxiii.  ] 
Milne-EdnTards,  H.    Histoire  naturelle  des  Coralliaires,  ou  polypes 

proprement  dits.     Tome  lU,  Paris,  1860,  560  pp.     [Monticulipo- 

roids,  pp.  272-284.] 
Prout,  H.  A.    Fourth  series  of    descriptions  of  Bryozoa  from  the 

Paleozoic  i-ocks  of  the  Western  States  and  Territories.     (Trans. 

St.  Louis  Acad.  Sci.,  I,  1860,  pp.  571-581.) 

1861. 

Ghsinitz,  H.  B.  Dy^as  oder  die  Zechsteinformation  und  das  Rothlie- 
gende.     Leipzig,  1861.     [Bryozoa,  pp.  112-120,  pis.  xx-xxii.] 

[Permian. 
Kirkby,  J.  W.    The  Permian  of  Yorkshire.     (Quar.  Jour.  Geol.  Soe. 
London,  XVII,  1861,  pp.  287-325.)     [Bryozoa,  pp.  307-308.] 

[Permian. 

Ludwig,  R.    Die  in  der  Umgebung  von  Lithwinsk  (Ostlich  von  Perm 

und   Solikamsk)  in  den  Kalksteinen  der  Steinkohlenformation 

vorkommenden  Corallen-  and  BryozoenstOcke.     (Bull.  Soc.  Imp. 

Nat.  Moscou,  XXXIV,  1861,  Part  II,  pp.  579-598.) 

[Carboniferous. 
1862. 

Ludwig,  R.  Actinozoen  und  Bryozoen  aus  dem  Carbon-Kalkstein 
im  Gouvernement  Perm.  (Palaeontogr.,  X,  1862,  pp.  179-186, 
pis.  xx-xxxvii.)  [Bryozoa,  pp.  222-226,  pi.  xxxvii.]  [Carbonif- 
erous. 

1863. 

Koniiick,  L.  O.  de.  Descriptions  of  some  fossils  from  India,  dis- 
covered by  Dr.  A.  Fleming,  of  Eklinburgh.  (Quar.  Jour.  Geol. 
Soc.  London,  XIX,  1863,  pp.  1-18,  pis.  i-viii.)  [Bryozoa,  pp. 
5-6,  pis.  i,  ii.]  [Carboniferous. 

1866. 

Billings,  B.  Catalogue  of  the  Silurian  fossils  of  the  Island  of  Anti- 
costi,  with  descriptions  of  some  new  genera  and  species.  (Geol. 
Surv.  Canada,  Montreal,  1866,  93  pp.)  [Silurian. 

Digitized  by  LjO VJ  V  IK. 


648  AMERICAN   FOSSIL   BRYOZOA.  [btlli:! 

Prout,  H.  A.     Descriptions  of  new  species  of  Bryozoa.     (Trans.  St 

Louis  Acad.  Sci.,  II,  1866,  pp.  410-413.) 
Descriptions  of    Polyzoa  from  the  Paleozoic  rocks.     (GreoL 

Surv.  Illinois,  II,  1866,  pp.  412-423,  pis.  xxi,  xxii.) 
Rominger,  C.    Observations  on  ChaBtetes  and  some  related  genera  in 

regard  to  their  systematic  position;  with  an  appended  description 

of  some  new  species.     (Proc.  Acad.  Nat.  Sci.  Philadelphia,  1S66. 

pp.  113-123.) 

1867. 

Oeinitz,  H.  B.  Carbonformation  und  Dyas  in  Nebraska.  (VerhandL 
d.  k.  Leopoldino-Carolinischen  Deutsch.  Akad.  d.  Naturf., 
XXXIII,  1867,  pp.  i-xii,  1-91,  5  pis.)    [Bryozoa,  pp.  66-72,  pi.  v.] 

[Permo-Carboniferous. 
1868. 

Bigsby,  J.  J.  Thesaurus  Siluricus:  The  flora  and  fauna  of  the  Silu- 
rian period.     London,  1868,  214  pp.     [Bryozoa,  pp.  200-201.] 

[Silurian. 
1869. 

Duncan,  P.  M.,  and  Jenkins,  H.  M.  On  Pala^ocoryne,  a  genus  of 
tubularine  Hydrozoa  from  the  Carboniferous  formation.  (Phil. 
Trans.  R.  Soc.  London,  vol.  159,  1869,  pp.  693-699,  pi.  Ixvi.) 

[Carboniferous. 
1870. 

Meek,  F.  B.  and  Worthen,  A.  H.  Note  on  the  relations  of  Synoeladia 
King,  1849,  to  the  proposed  genus  Scptopora  Prout,  1858.  (Proc. 
Acad.  Nat.  Sci.  Philadelphia,  1870,  pp.  15-18.)      [Carboniferous. 

1871. 

Koninck,  L.  O.  de.    Nouvelles  recherches  sur  les  animaux  fossiles  du 

terrain  carbonifere  de  la  Belgique.     (Bull.  Acad.  R.  Sci.  Belgique, 

XXXI,  1871,  pp.  316-324.    M^m.,  ibid.,  XXXIX,  1872,  iv+178 

*  pp.,  15  pis.)    [Monticuliporoids,  pp.  141-147.]      [Carboniferous. 

Toung,  J.,  and  Armstrong,  J.  On  the  Carboniferous  fossils  of  the 
west  of  Scotland;  their  vertical  range  and  distribution.  Glasgow 
(published  by  the  Geological  Society),  1871,  103  pp.  [Bryozoa, 
pp.  32-35.]  [Also  as  supplement  to  Vol.  Ill,  1871,  Trans.  Geol. 
Soc.  Glasgow.]  [Carboniferous. 

1872. 

Meek,  F.  B.  Report  on  the  paleontology  of  Eastern  Nebraska,  with 
some  I'cmarks  on  the  Carboniferous  rocks  of  that  district.  (Hay- 
den's  Final  Report  U.  S.  Geol.  Surv.  Nebraska  and  portions  of 
adjacent  territories.  Washington,  1872.  Part  11.  Paleontology, 
pp.  81-264.)    [Bryozoa,  pp.  141-158.]  [Carboniferous. 
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1873. 

Duncan,  P.  M.  On  the  genus  PalaBOcoryne  and  its  affinities.  (Quar. 
Jour.  Geol.  Soc.  London,  XXIX,  1873,  pp.  412-417,  pi.  xiv.) 

[Carboniferous. 

Etheridge,  R.,  Jun.  Memoirs  of  the  Geological  Survey,  Scotland.  Ex- 
planation of  sheet  23.  Lanarkshire:  Central  districts.  Edinburgh, 
1873.     Palaeontology,  pp.  49-105.     [Bryozoa,  pp.  101-103.] 

[Carboniferous. 

On  a  new  species  of  Synocladia  from  the  Carboniferous  lime- 
stone series  of  Midlothian.  (Ann.  Mag.  Nat.  Hist.  [4],  XII,  1873, 
pp.  189-193,  pi.  X.)  [Carboniferous. 

Observations  on  Cheetetes  tumidus,  Phillips.     (Ann.  Mag.  Nat. 

Hist.  [4],  Xni,  1873,  pp.  194r-195,  pi.  xi,  1-3.)      [Carboniferous. 

Description  of  Carinella,  a  new  genus  of  Carboniferous  Poly- 

zoa.  (Geol.  Mag.,  X,  1873,  pp.  433-434,  pi.  xv.)  (In  the  Geol. 
Mag.  [n.  s.],  Decade  II,  IH,  1876,  pp.  522-523,  the  name  Gonio- 
cladia  is  proposed  for  Carinella,  preoccupied.)  [Carboniferous. 
Koninck,  L.  O.  de.  Recherches  sur  les  animaux  f ossiles.  Monographie 
des  fossiles  CarbonifSres  de  Bleiberg  en  Carinthie.  Bruxelles, 
1873.     [Bryozoa,  pp.  10-14,  pi.  i.]  [Carboniferous. 

7oiing,  J.,  and  Armstrong,  J.  The  fossil^  of  the  Carboniferous  strata 
of  the  west  of  Scotland.  (Trans.  Geol.  Soc.  Glasgow,  IV,  1873, 
Part  III,  pp.  267-281.)     [Bryozoa,  pp.  274-2j;r5.]     [Carlwniferous. 

1874. 

Sail,  J.    Descriptions  of  Bryozoa  and  Corals  of  the  Lower  Helderberg 

Group.     (Twenty-sixth  Ann.  Rep.  New  York  State  Museum  of 

Nat.  Hist.,  1874,  pp.  93-115.)  [Silurian. 

SAiller,  S.  A.    Observations  upon  Stenopora  fibrosa  and  the  genus  Chae- 

tetes.     (Cincinnati  Quar.  Jour.  Sci.,  I,  1874,  pp.  368-375.) 

[Ordovician. 
Nicliolson,  H.  A.     Summary  of  recent  researches  on  the  Palaeontology 
of  Ontario.     (Canad.  Jour.  [n.  s.],  XIV,  1874,  pp.  125-136.) 

[Devonian. 

Descriptions  of  two  new  genera  and  species  of  Polyzoa  from 

the  Devonian  rocks.     (Ann.  Mag.  Nat.  Hist.  [4],  XIII,  1874,  pp. 
77-85.)  [Devonian. 

Descriptions  of  species  of  Chfetetes  from  the  Lower  Silurian 

rocks  of  North  America.     (Quar.  Jour.  Geol.  Soc.  London,  XXX, 
1874,  pp.  499-515,  pis.  xxix,  xxx.)  [Ordovician. 

Eeport  upon  the  Palaeontology  of  the  Province  of  Ontario. 

Toronto,  1874,  133  pp.,  8  pis.  [Devonian, 

and  Hinde,  O.  J.    Notes  on  the  fossils  of  the  Clinton,  Niagara, 


and  Guelph  formations  of  Ontario,  with  descriptions  of  new  spe- 
cies.    (Canad.  Jour.  [n.  s.],  XIV,  1874,  pp.  137-144.)      [Silurian. 
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Toung,  J.  Notes  accompanying  two  slides  of  Carboniferous  Polyzoa 
from  the  fossiliferous  shales  of  Hairmyres,  near  East  Kilbride. 
(Trans.  Edinburgh  Geol.  Soc.,  II,  1874,  Part  III,  pp.  400-402.) 

[Carboniferous. 
Toung,  J.,  and  Toung,  J.    On  PalaBOCory ne  and  other  Polyzoal  append- 
ages.    (Geol.  Mag.  [n.  s.],  Decade  II,  1, 1874,  pp.  422-423.)  (Quar. 
Jour.  Geol.  Soc.  London,  XXX,  1874,  pp.  684-689,  pis.  xl-xliii.) 

[Carboniferous. 

Note  on  the  occurrence  of  Polypora  tuberculata  Prout 

in  Scotland.     (Geol.  Mag.  [n.  s.].  Decade  II,  1, 1874,  pp.  285-289.) 

[Carboniferoas. 

New  Carboniferous  Polyzoa.     (Quar.  Jour.  Geol.  Soc. 

London,  XXX,  1874,  pp.  681-683,  pis.  xl-xli.)     [Carboniferous. 
On  a  new  genus  of  Carboniferous  Polyzoa.    (Ann.  Mag. 


Nat.  Hist.  [4],  XIII,  1874,  pp.  335-339,  pi.  xvi  B.)    [Carboniferous. 

1876. 

DoUfiis,  O.  Observations  critiques  sur  la  classification  des  Polypiers 
pal^ozolques.  (Compt.  Bend.  Acad.  Sci.  Paris,  t.  85,  1875,  pp. 
681-683.) 

Etheridge,  R.,  Jun.  Note  on  a  new  provisional  genus  of  Carboni- 
ferous Polyzoa.  (Ann.  Mag.  Nat.  Hist.  [4],  XV,  1875,  pp.  43-4^, 
pi.  iv  B.)  [Carboniferous. 

Observations  on  some  Carboniferous  Polyzoa.     (Proc.  Geol. 

Assoc.,  IV,  1875,  pp.  116-122,  1  pi.)  [Carboniferous. 

James,  XT.  P.  Catalogue  of  Lower  Silurian  fossils  at  Cincinnati, 
Ohio,  and  vicinity;  with  descriptions  of  some  new  species  of 
Corals  and  Polyzoa.     Cincinnati,  1875,  8  pp.  [Ordovician. 

Nicholson,  H.  A.  Report  upon  the  Palaeontology  of  the  Province  of 
Ontario.    Toronto,  1875,  96  pp.,  4  pis. 

Descriptions  of   species  of   Hippothoa  and  Alecto  from  the 

Lower  Silurian  rocks  of  Ohio,  with  a  description  of  Aulopora 
arachnoidea.  (Ann.  Mag.  Nat.  Hist.  [4],  XV,  1875,  pp.  12^-127, 
pi.  xi.)  [Ordovician. 

Descriptions  of  new  species  of  Polyzoa  from  the  Lower  and 

Upper  Silurian  rocks  of  North  America.  (Ann.  Mag.  Nat.  Hist, 
[4],  XV,  1875,  pp.  177-184,  pi.  xiv.) 

Descriptions  of  new  species  and  of  a  new  genus  of  Polyzoa 

from  the  Paleozoic  rocks  of  North  America.  (Geol.  Mag.  [n.  s.], 
Decade  II,  H,  1875,  pp.  33-38,  pi.  ii.)  [Devonian. 

On  some  massive  forms  of  Chsetetes  from  the  Lower  Silurian. 

(Geol.  Mag.  [n.  s.].  Decade  II,  H,  1875,  pp.  175-177.) 

[Ordovician, 

Description  of  the  Corals  of  the  Silurian  and  Devonian  Systems, 

(Pal.  Ohio,  II,  1875,  pp.  181-242,  pis.  xxi,  X)3iiyb  by  vj^Oc^vician. 


NicELttAMDBiaBLEB.]     PAPEB8   CLASSIFIED — PALEOZOIC.  651 

Nicholson,  H.  A.  Description  of  the  Polyzoa  from  the  Silurian 
formation.     (Pal.  Ohio,  11,  1875,  pp.  257-268,  pi.  xxv.) 

[Ordovician,  Silurian. 

Tenia,  F.  Permo-Carlwn-Fossilen  von  der  Westkuste  von  Spitz- 
l:>ergen.  (Leonhard  u.  Bronn's  Neues  Jahrb.,  1875,  pp.  225-264, 
pb.  v-x.)    [Bryozoa,  pp.  228-231.]  [Permo-Carboniferoua. 

Eine  Kohlenkalk- Fauna  von  den   Barents-Inseln.     (Nowaja- 

Semlja  N.  W.)  (Sitz.  d.  k.  Akad.  d.  Wiss.  Wien,  LXXI,  1875, 
Abth.  I,  pp.  527-608,  pis.  i-vi.)  [Bryozoa,  pp.  562-574,  583^588, 
pis.  iii-v.]  [Carboniferous. 

Tonng,  J.,  and  Toung,  J.  On  new  Carboniferous  Polyzoa.  (Ann. 
Mag.  Nat.  Hist.  [4],  XV,  1875,  pp.  333-336,  pis.  ix,  ix  bis.) 

[Carboniferous. 

New  species  of  Glauconome  from  the  Carboniferous 

limestone  strata  of  the  West  of  Scotland.  (Proc.  Nat.  Hist.  Soc. 
Glasgow,  n,  1875,  pp.  325-335,  pis.  ii-iv.)  [Carboniferous. 

1876. 

Dybowski,  W.  Beschreibung  einer  Permischen  Koralle  Fistulipora 
lahuseni  n.  sp.  (Verh.  d.  R.-k.  Mineral.  Ges.  St.  Petersburg  [2], 
X,  1876,  pp.  178-186.)  [Permian. 

Zitheridge,  R.  Jun.  Notes  on  some  Upper  Palaeozoic  Polyzoa  from 
Queensland.  (Trans.  Proc.  R.  Soc.  Victoria,  XII,  1876,  pp. 
66-68,  i  pi.) 

Notes  on  Carboniferous  Mollusca.    (Geol.  Mag.  [n.  s.],  Decade 

II,  HI,  1876,  pp.  150-156,  pi.  vi.)  [Carboniferous. 

Hall,  J.  The  fauna  of  the  Niagara  group  in  Central  Indiana.  (Twenty- 
eighth  Ann.  Rep.  New  York  State  Mus.  Nat.  Hist,  Doc.  Ed., 
Albany,  1876,  32  pis.)  [Silurian. 

Koninck,  L.  O.  de.  Recherches  sur  les  fossils  pal^ozoiques  dc  la 
Nouvelle-Gralles  du  Sud  (Australie).  (M6m.  Soc.  R.  Sci.  Liege 
[2],  n,  1876-77.)    [Bryozoa,  pp.  168-185,  pis.  vii,  viii.] 

[Carboniferous. 

Nicholson,  H.  A.  Notes  on  the  Palaeozoic  Corals  of  the  State  of 
Ohio.  (Ann.  Mag.  Nat.  Hist.,  [4],  XVHI,  1876,  pp.  85-94,  pi. 
V.)  [Ordovician. 

Tenison- Woods,  J.  E.  On  the  genus  Fenesteila.  (Proc.  R.  Soc. 
Tasmania  for  1875,  1876,  pp.  46-50.)  [Devonian. 

1877. 

DoUfiis,  Q-.  Terebripora  capillacea.  Bryozoaire  nouveau  du  Terrain 
D^vonien  du  Cotentin.  (Bull.  Soc.  Linn.  Normandie,  Caen  [3], 
I,  1877,  pp.  96-102,  pi.  i.)  [Devonian. 
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Dybowski,  W.    Ueber  die  Gattung  Stenopora  Lonsdale,  mit  be^on- 

derer  Berueksichtigung  der  Stenopora  columnariH  Schlotheim  sp. 

(Verb.  d.  R.-k.  Mineral.  Ges.  St,  Petersburg  [2],  Xn,  1877,  pp. 

65-78,  pi.  iii.) 

Die  Cheetetiden  der  Ostbaltischen  Silur-Formation.     (Verb.  d. 

R.-k.  Mineral.  Ges.  St.  Petersburg  [2],  XIV,  1879,  pp.  1-134,  pis. 

i-iv.)     [Separate,  St.  Petersburg,  1877,  134  pp.,  4  pis.] 

[Silurian. 
Etheridge,  R.,  Jun.    Notes  on  Carboniferous  Polyzoa.     (Ann.  Mag. 

Nat.  Hist.  [4],  XX,  1877,  pp.  30-37,  pi.  ii  A.)       [Carboniferous. 
Nicholson,  H.  A.,  and  Etheridge,  R.,  Jun.    On  Ascodictyon,  a  new 

provisional  and  anomalous  genus  of  PalaBOzoic  fossils.      (Ann. 

Mag.  Nat.  Hist.  [4],  XIX,  1877,  pp.  463-468,  pi.  xix.) 

[Devonian,  Carboniferous. 
On  Prasopora  Grayse,  a  new  genus   and  species  of 

Silurian  Corals.     (Ann.  Mag.  Nat.  Hist.  [4],  XX,  1877,  pp.  388- 

392.)  [Silurian. 

Vine,  O.  R.     Chapters  on  Carboniferous  Polyzoa.     (Hardwicke's  Sci. 

Goss.,  Xin,  1877,  pp.  108-110,  15^156,  220-222,  271-274.) 

[Carboniferous. 
Toung,  J.    A  new  method  of  fixing  fronds  of  Carboniferous  Polyzoa 

on  a  layer  of  asphalt  to  show  the  cellulif erous  face.     (Proc.  Nat 

Hist.  Soc.  Glasgow,  IH,  1877,  pp.  207-210.)  [Carboniferous. 

Toung,  J.,  and  Toung,  J.    On  a  new  species  of  Sulcoretepora.    (Proc. 

Nat.  Hist.  Soc.  Glasgow,  IH,  1877,  pp.  166-168.)     [Carboniferous. 

1878. 

Bigsby,  J.  J.    Thesaurus  Devonico-Carboniferous.     The  Flora  and 

Fauna  of  the  Devonian  and  Carboniferous  Periods.     London,  1878, 

xii+448  pp.     [Bryozoa,  pp.  9,  12,  18,  28-30,  206-215,  260-267. 

[Devonian,  Carboniferous. 
DoUfiis,  O.    Sur  le  Terebripoi-a  capillaris.     (Bull.  Soc.  G^ol.  France 

[3],  VI,  1878,  pp.  103-104.)  [Devonian. 

Etheridge  R.,  Jun.    Palaeontology  of  the  coasts  visited  by  the  British 

Expedition  under  Capt.   Sir  George  Nares.     Bryozoa.     (Quar. 

Jour.  Geol.  Soc.  London,  XXXIV,  1878,  pp.  611-627.) 

[Carboniferous. 
A  Catalogue  of  Australian  Fossils.    London,  1878.    [Brj-ozoa: 

Silurian,  pp.  13,  18;  Middle  and  Upper  Paleozoic,  pp.  38,  43-46.] 
G-astaldi,  B.    Su  alcuni  f  ossili  paleozoici  delle  Alpi  marittime  e  dell' 

Apennino  ligurc  studiati  da  G.  Michclotti.     (Atti  R.  Accad.  Lin- 

cei,  Roma  [3],  I,  1878,  pp.  113-128.) 
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James,  XT.  P.    The  Paleontologist,  Cincinnati,  Ohio.     Issued  irregu- 
larly.   No.  1,  July  2, 1878,  pp.  l-«;.  No.  2,  Sept.  14, 1878,  pp.  9-16; 

No.  3,  Jan.  15,  1879,  pp.  17-24;  No.  4,  July  10,  1879,  pp.  25-32; 

No.  5,  June  10,  1881,  pp.  33-44;  No.  6,  Sept.  12,  1882,  pp.  45-56; 

No.  7,  Apr.  16,  1883,  pp.  67-59,  pis.  i,  ii.     [Ordovician,  Silurian. 
Miller,  S.  A.,  and  Dyer,  C.  B.     Contributions  to  Paleontology.     No.  2, 

Cincinnati,  1878,  11  pp.,  pis.  iii,  iv.     (Published  by  the  authors.) 

[Ordovician. 
Vine,  O.  R.     The  genus  Fenestella;   its  history,  development,  and 

range  in  space  and  time.     (Hardwicke's  Sci.  Goss.,  XIV,  1878, 

pp.  247-250,  274-276.) 
Waters,  A.  W.     Remarks  on  some  Fenestellidaj.    (Trans.  Manchester 

Geol.  Soc.,  XIV,  1878,  pp.  461-464,  pi.  i.) 
Whitfield,  R.  P.    Preliminary  descriptions  of  new  species  of  fossils 

from  the  lower  geological  formations  of  Wisconsin.      (Ann.  Rep. 

Geol.  Sur.  Wisconsin  for  1877,  1878,  pp.  60-89.)     [Bryozoa,  pp. 

67-72.]  [Ordovician. 

Toimg,  J.,  and  Toiing,  J.      On  two  new  species  of  Carboniferous 

Polyzoa.     (Proc.  Nat.  Hist.  Soc.  Glasgow,  III,  1878,   pp.  354- 

356,  pi.  ii.)  [Carboniferous. 

1879. 

iEthexidge,  R.,  Jun.  On  the  occurrence  of  the  genus  Ramipora  (Toula) 
in  the  Caradoc  Beds  of  the  neighborhood  of  Corwen.  (Geol.  Mag. 
[n.  s.],  Decade  II,  VI,  1879,  pp.  1-4,  pi.  vi.)  [Ordovician. 

Hall,  J.  Descriptions  of  new  species  of  fossils  from  the  Niagara 
formation  at  Waldron,  Ind.  (Trans.  Albany  Inst.,  X,  1883,  pp. 
57-76.)    [Extract  distributed  1879.]  '  [Silurian. 

The  fauna  of  the  Niagara  group  in  central  Indiana.  (Twenty- 
eighth  Ann.  Rep.  New  York  State  Mus.  Nat.  Hist.,  Museum  Edi- 
tion, Albany,  1879,  pp.  99-203,  32  pis.)  [Bryozoa,  pp.  110-126, 
pis.  v-xii.]  [Silurian. 

N'icholson,  H.  A.  On  the  structure  and  affinities  of  the  ''Tabulate 
Corals"  of  the  Palaeozoic  period,  with  critical  descriptions  of 
illustrative  species.  Edinburgh,  1879,  342  pp.,  15  pis.  [Bryozoa, 
pp.  253-327,  pis.  xii-xv.] 

,  and  Etheridge,  R.,  Jun.    Descriptions  of  Paleozoic  Comls 

from  northern  Queensland,  with  observations  on  the  genus  Steno- 
pora.  (Ann.  Mag.  Nat.  Hist.  [5],  IV,  1879,  pp.  216-226,  265- 
285,  pi.  xiv.)  [Carboniferous. 

Shrubsole,  O.  W.  A  review  of  the  British  Carboniferous  Fenes- 
tellidaj.  (Quar.  Jour.  Geol.  Soc.  London,  XXXV,  1879,  pp. 
275-284. )  [Carboniferous. 
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nirich,  E.  O.  Descriptions  of  new  genera  and  species  of  fossils  from 
the  Lower  Silurian  about  Cincinnati.  (Jour.  Cincinnati  Soc.  Nat 
Hist.,  II,  1879,  pp.  9-30,  pi.  vii.)  [Ordovician. 

Description  of  a  new  genus  and  some  new  species  of  Bryo- 

zoans  from  the  Cincinnati  group.     (Jour.  Cincinnati  Soc.  Nat 
Hist,  II,  1879,  pp.  119-131,  pi.  xii.)  [Ordovician. 

Vine,  O.  R.  Physiological  characters  of  Fenestella.  (Hardwicke's 
Sci.  Goss.,  XV,  1879,  pp.  60-54.) 

On  Palseocoryne  and  its  development  of    Fenestella.     (Hard- 

wicke's  Sci.  Goss.,  XV,  1879,  pp.  226-229,  247-249.) 

[Carboniferous. 

On  Carboniferous   Polyzoa  and   Palaeocoryne.     (Brit  Assoc. 

Rep.,  XLIX,  1879,  pp.  360-361.)  [Carboniferous. 

1880. 

Etheridge,  R.,  Jnn.  On  a  collection  of  fossils  from  the  Bowen  River 
coal  field  and  the  limestone  of  the  Fanning  River,  north  Queens- 
land. (Proc.  R.  Phys.  Soc.  Edinburgh,  V,  1880,  pp.  263-328,  pis. 
vii-xvii.)     [Bryozoa,  pp.  273-280.]  [Carboniferous. 

Hall,  J.  Corals  and  Bryozoans  of  the  Lower  Helderberg  group. 
(Thirty-second  Ann.  Rep.  New  York  State  Mus.  Nat  Hist, 
Albany,  1879  [1880],  pp.  141-176,  pis.  vii-xxii.)  [Silurian. 

Nicholson,  H.  A.  On  the  minute  structure  of  the  recent  Heteropora 
neozelanica  Busk,  and  on  the  relations  of  the  genus  Heteropora 
to  Monticulipora.  (Ann.  Mag.  Nat.  Hist.  [5],  VI,  1880,  pp.  329- 
338.)  [Ordovician. 

Shmbsole,  O.  W.  A  review  and  description  of  the  various  species 
of  British  Upper  Silurian  Fenestellidee.  (Quar.  Jour.  GeoL  Soc. 
I^ndon,  XXXVI,  1880,  pp.  241-254,  pi.  xi.)  [SUurian. 

Vine,  O.  R.  Repoi-t  of  the  committee  appointed  for  the  purpose  of 
reporting  on  the  Carboniferous  Polyzoa.  (Brit.  Assoc.  Rep.,  L, 
1880,  pp.  76-87.)  (Geol.  Mag.  [n.  s.],  Decade  U,  VII,  1880,  pp. 
501-512. )  [Carboniferous. 

Toimg,  J.  Notes  on  a  Carboniferous  species  of  Glauconome.  (Proc 
Nat.  Hist.  Soc.  Glasgow,  IV,  1880,  pp.  257-259.)    [Carboniferous. 

1881. 

Clasrpole,  E.  W.  On  the  occurrence  of  an  Archimediform  Fenes- 
tellid  in  the  Upper  Silurian  rocks  of  Ohio.  (Proc.  Amer.  Assoc. 
Adv.  Sci.,  XXX,  1881,  p.  191.)  [Silurian. 

Etheridge,  R.  On  the  analysis  and  distribution  of  the  British  PalsBO- 
zoic  fossils.  Anniversary  Address  of  the  President  (Quar.  Jour. 
Geol.  Soc*.  London,  XXXVII,  1881,  pp.  37-235.)  [Contains 
notes  regarding    the    geologic  distribution  and    occurrence  of 
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Hall,  J.  Bryozoans  of  the  Upper  Helderberg  and  Hamilton  groups. 
(Trans.  Albany  Inst. ,  X,  1883,  pp.  145-197.)  [Extracts separately 
paged  distributed  in  1881.]  [Devonian. 

Longe,  F.  D.  On  some  specimens  of  Diastopora  and  Stomatopora 
from  the  Wenlock  limestone.  (Quar.  Jour.  Geol.  Soc.  London, 
XXXVII,  1881,  Proo.  p.  239.)  [Silurian. 

Nicholson,  H.  A.  On  the  structure  and  affinities  of  the  genus  Monti- 
culipora  and  its  subgenem,  with  critical  descriptions  of  illustra- 
tive species.  Edinburgh,  1881,  240  pp.,  6  pis.  (Reviewed  in 
Ann.  Mag.  Nat.  Hist.  [5],  VIII,  1881,  pp.  61-63.) 

Schliiter,  C.  Ueber  Callopora  eifeliensis.  (Verh.  d.  Naturh.  Ver.  d. 
preuss.  Rheinlande  u.  Wostphalens,  XXXVIII,  1881,  Sitzb., 
pp.  72-75,  figs.  1,  2.)  [Devonian. 

Shmbsole,  O.  W.  Further  notes  on  the  Carboniferous  Fenestellidse. 
(Quar.  Jour.  Geol.  Soc.  Ix)ndon,  XXXVII,  1881,  pp.  178-189.) 

[Carboniferous. 

Vine,  O,  R.  Second  report  of  the  committee  appointed  for  the  pur- 
pose of  reporting  on  fossil  Polyzoa.  (Brit.  Assoc.  Rep.,  LI, 
1881,  pp.  161-176.)  ^  [Silurian. 

Silurian  uniserial  StomatoporeB  and  Ascodictya.     (Quar.  Jour. 

Geol.  Soc,  XXXVII,  1881,  pp.  613-619.)  ^  [Silurian, 

Notes  on  the  Carboniferous  Polyzoa  of     north  Yorkshire. 


(Proc.  Yorkshire  Geol.    Polyt.  Soc.  [n.  s.],  VII,  1881,  pp.  329- 
341. )  [Carboniferous. 

Toung,  J.  Remarks  on  the  genus  Synocladia  and  other  allied  forms, 
with  description  of  a  new  species.  (Proc.  Nat.  Hist.  Soc.  Glas- 
gow, V,  1881,  pp.  30-35.)  [Carboniferous. 

1882. 

Buel,  L  M.     The  Corals  of  Delafield.     (Trans.  Wisconsin  Acad.  Sci., 

V,  1882,  pp.  185-193.)  [Ordovician. 

Hall,  J.    Descriptions  of  the  species  of  fossils  found  in  the  Niagara 

group  at  Waldron,  Indiana.     (Indiana,  Dept.  Geol.  Nat.  Hist., 

Eleventh  Ann.  Rep.,  1882,  pp.  217-345,  pis.  iv-xi.)         [Silurian. 
Miller,  S.  A.     Notice  of  a  work  by  Professor  Nicholson  on  the  genus 

Monticulipora.     (Jour.  Cincinnati  Soc.  Nat.  Hist,  V,  1882,  pp. 

25-33.) 
Shrubsole,  O.  W.   Thamniscus:  Permian,  Carboniferous,  and  Silurian. 

(Quar.  Jour.  Geol.  Soc.  London,  XXXVIII,  1882,  pp.  341-346.) 
On  the  occurrence  of    a   new   species  of  Phyllopora  in  the 

Permian  limestone.     (Quar.  Jour.  Geol.  Soc.  London,  XXXVHI, 

pp.  347-349.)  [Permian. 
and  Vine,  O.  R.    The  Silurian  species  of  Glauconome  and  a 

suggested  classification  of  the  Palaeozoic  Polyzoa.     (Geol.  Mag. 

[n.  s.],  Decade  II,  IX,  1882,  pp.  381-382.)     (Quar.  Jour.  (leol. 

Soc.    London,   XXXVIII,   1882,  Proc.  p.   245.)      (Quar.  Jour. 

Geol.  Soc.  London,  XL,  1884,  pp.  329-332.)         Dgtzedby^w^gie 
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nirich,  E.  O.  American  Paleozoic  Bryozoa.  (Jour.  Cincinnati 
Soc.  Nat.  Hist.,  V,  1882,  pp.  121-176,  pis.  vi-viii;  pp.  232-257, 
pis.  X,  xi.) 

Vine,  O.  R.  Notes  on  the  Polyzoa  of  the  Wenlock  shales,  Wenlock 
limestone,  and  shales  over  the  Wenlock  limestone.  (Quar.  Jour. 
Geol.  Soc.  London,  XXXVIII,  1882,  pp.  44-68.)  [Silurian. 

Wliitfield,  R.  P.  Paleontology.  (Geol.  Wisconsin,  IV,  1882,  pp. 
163-349,  pis.  i-xxvii.)     (Bryozoa,  pp.  248-258,  pis.  xi,  xii.) 

[Ordovician. 

Toimg,  J.  Remarks  on  some  of  the  external  characters  which  distin- 
guish Fenestella  plebeia  McCoy  from  F.  tuberculocarinata 
Eth.,  Jun.     (Trans.  Geol.  Soc.  Glasgow,  VI,  1882,  pp.  182-188.) 

[Carboniferous. 

Notes  on  the  perfect  condition  of    the  cell  pores  and  other 

points  of  structure  in  certain  species  of  Carboniferous  Polyzoa 
from  western  Scotland.  (Trans.  Geol.  Soc.  Glasgow,  VI,  1882, 
pp.  211-217.)  [Carboniferous- 

On    the     identity  of     Cei-amopora    (Berenicea)    megastoma 

McCoy  with  Fistulipora  minor  McCoy.  (Ann.  Mag.  Nat.  Hist. 
[5],  X,  1882,  pp.  427-431.)  [Carboniferous. 

1883. 

Claypole,  E.  W.  On  Helicopoi*a,  a  new  spiral  genus  (with  three 
species)  of  North  American  Fenestellids.  (Quar,  Jour.  Geol.  Soc. 
London,  XXXIX,  1883,  pp.  30-38,  pi.  iv.) 

Foord,  A.  H.  Contributions  to  the  Micro-Palaeontology  of  the  Cambro  - 
Silurian  rocks  of  Canada.  (Geol.  Nat.  Hist.  Sur.  Canada,  Ottawa, 
1883,  26  pp,  7  pis.)  [Ordovician. 

Hall,  J.  Discussion  upon  the  manner  of  growth,  variation  of  form 
and  characters  of  the  genus  Fenestella,  and  its  relations  to  Henii- 
trypa,  Polypora,  Retepora,  Cryptopora,  etc.  (Report  of  the 
State  Geologist  [of  New  York]  for  the  year  1882.  Albany,  1883, 
pp.  5-16,  36  figs.) 

Fossil  Corals  and  Bryozoans  of  the  Upper  Helderberg  group. 

25  plates  with  explanation  sheets.  (Report  of  the  State  Geologist 
[of  New  York]  for  the  year  1882.     Albany,  1883,  pls.vii-xxxiiL) 

[Devonian. 

Hudleston,  W.  H.  Notes  on  a  collection  of  fossils  and  of  rock  speci- 
mens from  Western  Australia,  north  of  the  Gascogne  River. 
(Quar.  Jour.  Geol.  Soc.  London,  XXXIX,  1883,  pp.  682-595, 
pi.  xxiii.)  [Carboniferous. 

Nicholson,  H.  A.  Contributions  to  Micro  Palaeontology:  On  Steno- 
pora  Howsii,  Nicholson,  with  notes  on  Monticulipora  ?  tumida 
Phillips,  and  remarks  on  Tabulipoi"a  Urii,  Young.  (Ann.  Mag-. 
Nat  Hist  [5],  XII,  1883,  pp.  285-297,  pi.  x.)        [Ca.rboniferous. 
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Uliich,  C  O.     Aiiierii»n  Paleozoic  Bryozoa  (continuation).      (Jour. 

Cincinnati  Soc.  Nat.  Hist,  VI,  1883,  pp.  82-92  pi.  i;  pp.  148- 

168,  pis.  vi,  vii;  pp.  245-279,  pis.  xii-xiv.) 
Vine,  O.'  R.    Further  notes  on  new  species  and  other  Yorkshire  Car- 

lx)niferous  Fossil  Polyzoa  described    by   Prof.   John  Phillips. 

^Proc.  Yorkshire  Geol.  Polyt.  Soc.  [n.  s.],  VIII,  1883,  pp.  93-108.) 

[Carboniferous. 
Fourth  report  of  the  committee  appointed  for  the  purpose  of 

reporting  on  fossil  Polyzoa.     (Brit.  Assoc.  Rep.,  LIII,  1883,  pp. 

175-209.) 

Notes   on   the  Carboniferous  Polyzoa  of  west  Yorkshire  and 


Derbyshire.     (Proc.   Yorkshire   Geol.   Polyt.  Soc.  [n.  s.],  VIU, 
1883,  pp.  161-174.)  [Carboniferous. 

Tonng,  J.  On  lire's  "Milleporc,"  Tabulipora  (Ccllcpora)  Urii,  Flem. 
(Ann.  Mag.  Nat.  Hist.  [5],  XII,  1883,  pp.  154-158.) 

[Car>)oniferous. 

Notes     on  lire's    '"Milleporc,"   Tabulipoi-a    Urii,   J.   Young 

(Cellepora  Urii  Flem.).     (Trans.  Geol.  Soc,  Glasgow,  VU,  1883, 
pp.  264-272.)  [Carboniferous. 

1884. 

Foord,  A.  H.  On  three  new  sj^ecies  of  Monticuliporoid  Coi-als.  (Ann. 
Mag.  Nat.  Hist.  [5],  XIII,  1884,  pp.  338-342,  pi.  xii.) 

[Ordovician. 

HaU,  J.  Descriptions  of  the  Biyozoans  of  the  Hamilton  group. 
(Report  of  the  State  Geologist  [of  Now  York]  for  the  year  1883. 
Albany,  1884,. pp.  5-61.)  [Devonian. 

Biyozoa  (Fcnestellidae)  of  the  Hamilton  group.  (Thirty- 
sixth  Ann.  Rep.  New  York  State  Mus.  Nat.  Hist.,  Albany,  1884, 
pp.  57-72.)  [Devonian. 

James,  XT.  P.  Descriptions  of  three  species  of  fossils.  (Jour.  Cin- 
cinnati Soc.  Nat.  Hist.,  VII,  1884,  pp. 21-24.)  [Ordovician. 

Descriptions  of  four  new  species  of  fossils  from  the  Cincin- 
nati group.  (Jour.  Cincinnati  Soc.  Nat.  Hist.,  VII,  1884,  pp. 
137-139,  pi.  vii.)  [Ordovician. 

Nicholson,  H.  A.  Contributions  to  Micro-Pal8Bontolog}\  Notes  on 
some  species  of  monticuliporoid  corals  from  the  Upper  Silurian 
rocks  of  Britain.  (Ann.  Mag.  Nat.  Hist.  [5],  XIII,  1884,  pp. 
117-127,  pi.  vii.)  [Silurian. 

Shrubsole,  O.  W.,  and  Vine,  Q-.  R.  The  Silurian  species  of  Glauco- 
nome,  and  a  suggested  classification  of  the  Palaeozoic  Polyzoa. 
(Quar.  Jour.  Geol.  Soc.  London,  XL,  1884,  pp.  329-332.) 

ITlxich,  E.  O.  American  Paleozoic  Bryozoa  (continuation).  (Jour. 
Cincinnati  Soc.  Nat.  Hist.,  VII,  1884,  pp.  24-51,  pis.  i-iii.) 
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Vine,  Q-.  R.  Noti»s  on  species  of  Ascodictyon  and  Rhopalonaria  from 
the  Wenlock  shales.  (Ann.  Mag.  Nat.  Hist.  [5],  XIV,  188i,  pp. 
77-89.)  [Silurian. 

Micro-Palaeontology   of    the    northern  Carboniferous  shales. 

II.  Polyzoa  of  the  Redesdale  shales,  Northumberland.  (The 
Naturalist,  a  monthly  journal  of  natural  history  for  the  north  of 
England,  London  [n.  s.],  X,  1884,  No.  Ill,  pp.  61-66.)  III.  The 
Ostracoda,  Monti culipora,  and  miscellaneous  forms:  Eedorlale 
shales,  Northumberland.  (Ibid.,  No.  113,  pp.  97-103.)  IV. 
Polyzoa,  Entomostraca,  Gasteropoda,  and  miscellaneous  organ- 
isms of  the  Skelley  Gate  shales:  Northumberland.  (Ibid.,  No. 
117,  1885,  pp.  207-212.)  [Carboniferous. 

1885. 

HaU,  J.  On  the  mode  of  growth  and  relations  of  the  FenestellidsB. 
(Report  of  the  State  Geologist  [of  New  York]  for  the  year  1884. 
Albany,  1885,  pp.  35-46,  pis.  i,  ii.) 

Nicholson,  H.  A.,  and  Foord,  A.  H.  On  the  genus  Fistuiipora,  Mc- 
Coy, with  descriptions  of  sevei'al  species.  (Ann.  Mag.  Nat. 
Hist.  [5],  XVI,  1885,  pp.  49&-517,  pis.  xv-xviii.) 

Shrubsole,  O.  W.  Note  on  the  Glauconome  disticha  f  i-om  the  Bala 
beds  of  Glyn  Ceiriog.  (Proc.  Chester  Soc.  Nat.  Sci.,  No,  3,  1885, 
pp.  98-100.)  [Ordovician. 

Vine,  O.  R.  Notes  on  the  Yoredale  Polyzoa  of  north  Lancashire. 
(Proc.  Yorkshire  Geol.  Polyt.  Soc.  [n.  s.],  IX,  1885,  pp.  70-98, 
pi.  X.)  [Carboniferous. 

Notes  on  the  Polyzoa  of  the  Wenlock  shales.  (Proc.  York- 
shire Geol.  Polyt.  Soc.  [n.  s.],  IX,  1885,  pp.  179-201,  pi.  xii.) 

[Silurian. 
Notes  on  the  PalsBontology  of  the  Wenlock  shales  of  Shrop- 


shire. (Mr.  Maw's  washings,  1880).  (Proc.  Yorkshire  Geol.  Polyt. 
Soc.  [n.  8.],  IX,  1885,  pp.  225-248.)  [Silurian. 

Waagen,  W.,  and  Pichl,  J.  Salt  Range  fossils.  (Memoirs  G^ol.  Surv. 
India.  Paleeontologica  Indica,  Ser.  XIII,  Calcutta,  1885.)  [Bryo- 
zoa,  pp.  771-834,  pis.  Ixxxvii-xcvi.]  [Carboniferous. 

Toung,  John.  On  the  identity  of  Ceramopora  (Berenicea)  mega- 
stoma  with  Fistuiipora  minor,  McCoy.  (Tmns.  Geol.  Soc.  Glas- 
gow, VII,  1885,  Part  II,  pp.  244-250.)  [Carboniferou;*. 

1886. 

Etheridge,  R.  Fossils  of  the  British  Islands  stratigraphically  and 
zoologically  armnged.  Vol.  I.  Palaeozoic.  Oxford,  1886,  468  pp. 
[Bryozoa:  Cambrian  and  Silurian,  pp.  71-73,  411-412;  Devonian, 
pp.  147-148;  Carboniferous,  pp.  245-250,  457-458;  Permian,  pp. 

358-359.1 
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HaH,  J.  Bryozou  of  the  Upper  Helderberggrtmp.  Plates  and  Expla- 
natiuns.  (Fifth  Ann,  Rep,  State  Geologist  [of  New  York]  for  the 
year  18B5.     Albany,  1886,  14  pla,)  [Devonian, 

Nicholson,  H.  A.,  and  ITtheridge  H.p  Jun.  On  the  TaHmaniiu)  »nd 
Au&tmlian  npecles  of  thegenUM  Stonopom,  Lonydale.  (Ann,  Mag, 
Nat.  Hist  [5],  XVII,  18S6,  pp.  173-187,  pl«.  ili-ivO 

[  Car  bon  if eroii8. 

ITlrich,  B,  O.  Pesi^riptionJi  of  new  Silurian  and  Devonian  foanilf^, 
(CV>ntri}>,  Amer.  Pah,  I,  1886,  pp.  3-^5,  pl8.  i-iii.)  [Bryozoa,  jip. 
3^25,  pis,  1,  ih] 

Report    on    the  Lower  Silurian   Bryozoa,  with    preliminaiy 

description.^  of  some  of  the  new  HX)ecie.s,     {Fourteenth  Ann.  Rep- 
Geol  Nat.  Hist.  Sur.  Minnesota,  1S86,  pp.  57-103.)     [Ordovidan. 

Waagen,  W.,  and  Wen^Gal,  J.    Salt  Range  fossils.     (Memoins  Geol 

Surv.  India.      Piiltiiontologiea  Indiea,  Ser,  XIII,  Oilcutta,  1886, 

[Coelenterata  (Bryozoa  in  part),  pp.  854-89^5  90^924,  pis.  eii-exy, 

■  Supplement  to  Bryozoa,  pp.  963-966.]  [Carbtinifcrous. 

1087. 

Foerete,  A.F.  Flint  Ridge  Bryozoa,  (Bull.  Scient  I^b,  DeniHon 
Univ.,  11,  1887,  pp.  71-88,  pis.    vii,  viii.)  [Carboniferous, 

— The  Clinton  group  of  Ohio.      Part  III.     (Bull  Sdcnt.   Lab, 

Denison  Univ.,  II,  1887,  pp.  149-176.)  [Silurian. 

Recent  method.s  in  the  .study  of    the  Bryozoa.     (Science,  X, 


1887,  pp.  225-236.) 
TTalli  J.    Descriptions  of  Fenestellidse  of  the  Hamilton  group  of  New 

York.     (Sixth  Ann.  Rep.  State  Geologist  [of  New  York]  for  the 

year  1886.     Albany,  1887,  pp.  43-70,  pis.  i-viii.)  [Devonian. 
and  Simpson,  Q-.  B.    Palseontology  of  New  York.     Vol.  VI. 

Corals  and  Bryozoa:  Containing  descriptions  and  figures  of  species 

from  the  Lower  Helderberg,  Upper  Helderberg,  and  Hamilton 

groups.     Albany,  1887,  xxvi+298  pp.,  67  pis. 

[Silurian,  Devonian. 
James,  XT.  P.,  and  James,  J.  F.    On  the  Monticuliporoid  Corals  of  the 

Cincinnati  group,  with  a  critical  revision  of  the  species.     (Jour. 

Cincinnati  Soc.  Nat.  Hist.,  X,  1887,  pp.  118-141;  ibid.,  X,  1888, 

pp.  154-184;  ibid.,  XI,  1888,  pp.  15-47.)  [Ordovician. 

Roxninger,  C.    Description  of  a  new  form  of  Bryozoa.     (Proc.  Acad. 

Nat.  Sci.  Philadelphia,  1887,  p.  11,  pi  i.)  [Devonian. 

Stuckenberg,  A.     [Corals  and  Bryozoa  of  the  Upper  Carboniferous 

limestone  of  Middle  Russia.]     [Russian.]     (Trudui  Kazan  Univ. 

Protok.,  1886-7,  No.  92,  3  pp.)  [Carboniferous. 

7oiixigy  J.     Note  on  a  new  family  of  the  Polyzoa,  Cystodictyonidta 

(E.  O.  Ulrich),  with  notice  of  three  Carboniferous  species.    (Trans. 

Edinburgh  Geol.  Soc,  V,  1887,  Part  III,  pp.  461-466.) 

rCarboniferoiis. 
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1888. 

BarroiB,  C.  Les  Bryozoaircs  d6voniens  dc  I'Etat  deNew  York,  d^apr^ 
M.  James  Hall.  (Ann.  Soc.  Gfol.  Nord,  Lille,  XV,  1888,  pp. 
123-130.)  [Devonian. 

Hall,  J.  Description  of  new  species  of  Fenestellid»  of  the  Lower 
Helderberg,  with  explanations  of  plates  illustrating  species  of  the 
Hamilton  group,  described  in  the  Report  of  the  State  Geologist 
for  1886.  (Report  of  the  State  Geologist  [of  New  York]  for  the 
year  1887,  pp.  [393-394],  pis.  viii-xv.)  [This  report  is  also 
bound  with  the  Forty-first  Ann.  Rep.  New  York  State  Museum, 
1888.]  [Silurian,  Devonian. 

James,  J.  F.  Monticulipom,  a  coi-al  and  not  a  polyzoon.  (Amer. 
Geol.,  1,  1888,  pp.  386-392.)  [Ordovieian. 

Oehlert,  D.  P.  Descriptions  de  quelques  esp&ces  d^voniennes  du 
d^partement do  la  Mayenne.  (Bull.  Soc.  d'Etudes Scient  d' Angers, 
XVn,  1888,   pp.  65-120,   pis.   vi-x.)     [Bryozoa,  pp.   104-109.] 

[Devonian. 

Stackenberg,  A.  Anthozoen  und  Bryozoen  des  oberen  mittelrussi- 
schen  Kohlenkalks.  (M^m.  Com.  G6ol.,  V,  No.  4,1888,  54  pp., 
4  pis.)  [Carboniferous. 

IJlrich,  E.  O.  A  list  of  the  Bryozoa  of  the  Wavorly  group  in  Ohio; 
with  descriptions  of  new  species.  (Bull.  Denison  Univ. ,  IV,  1888, 
pp.  62-96,  pis.  xiii,  xiv.)  [Carboniferous. 

On   Sceptropora,  a  new  genus  of  Bryozoa,  with  remarks  on 

Helopora,  Hall,  and  other  genera  of  that  type.  (Amer.  Geol.,  I, 
1888,  pp.  228-234.)  [Ordovieian. 

Vine,  G-.  R.  Notes  on  the  classification  of  the  Palsaozoic  Polyzoa. 
(Proc.  Yorkshire  Geol.  Polyt.  Soc.  [n.  s.],  XI,  1888,  pp.  20^W.) 

A    monograph    of    Yorkshire    Carboniferous    and    Permian 

Polyzoa.  Part  I.  (Proc.  Yorkshire  Geol.  Polyt.  Soc.  [n.  s.],  XI, 
1888,  pp.  68-85,  pis.  iii,  iv.)  [Carboniferous,  Pennian. 

Toting,  J.  On  the  structure  of  Fistuliponi  incrustans  Phill.  (F.  minor 
McCoy).     (Ann.   Mag.   Nat.    Hist.    [6],   1,   1888,   pp.    237-247.) 

[Carboniferous. 
1889. 

BarroiB,  C.  Faune  du  Calcaire  d'Erbray  (Loire-Inf6rieurc):  Contri- 
bution a  I'dtude  du  terrain  D^vonien  de  I'ouest  de  la  France. 
(Mdm.  Soc^  G^l.  Nord,  Lille,  HI,  1889,  348  pp.,  17  pis.)  (M^m. 
Soc.  Agric.  Arts,  Lille  [4],  XVII,  1889.     [Bryozoa,  pp.  57-69.] 

[Devonian. 

lyQUer,  S.  A.  North  American  Geology  and  Paleontolgy.  Cincin- 
nati, 1889,  664  pp.,  1194  figs.  [Bryozoa,  pp.  289-330,  figs.  448- 
531.]  First  Appendix,  1892,  pp.  665-718,  fiigs.  1195-1265. 
[Bryozoa,  pp.  684-685.]  Digitized  by  vj^^i^gi^ 
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nirich,  E.  O.  Contributions  to  the  Micro-PalsBontology  of  the  Cam- 
bro-Silurian  rocks  of  Canada.  Part  II.  (Geol.  Nat.  Hist.  Sur. 
Canada,  Montreal,  1889,  pp.  27-57,  pis.  viii,  ix.)         [Oi-dovician. 

Vine,  Q-.  R.  Monograph  of  Yorkshire  Carboniferous  and  Permian 
Polyzoa.    Part  II.    (Proc.  Yorkshire  Geol.  Polyt.  Soc.  [n.  s.],  XI, 

1889,  pp.  184-200,  pi.  vii.)  [Carboniferous,  Peimian. 

1890. 

Hinde,  Q-.  J.  Notes  on  the  Palaeontology  of  Western  Australia, 
Corals  and  Polyzoa.  (Geol.  Mag.  [n.  s.],  Decade  III,  VII,  1890, 
pp.  194-204,  pis.  viii,  vuid.)     [Biyozoa,  pp.  199-204.] 

[Carboniferous. 

Nickles,  J.  M.  Studies  on  Monticulipom.  (Amer.  Geol.,  VI,  1890, 
pp.  396-399.)  [Ordovician. 

Rominger,  C.     Studies  on  Monticulipora.     (American  Geologist,  VI, 

1890,  pp.  102-121.)  [Ordovician. 
Xnxich,  E.  O.     Paleozoic  Bryozoa.     (Geol.  Sur.  Illinois,  VIII,  1890, 

pp.  285-688,  pis.  xxix-lxxviii.) 

N(^w   Lower   Silurian    Biyozoa.     (Jour.  Cincinnati  Soc.  Nat. 

Hist,  XII,  1890,  pp.  173-198,  22  figs.)  [Ordovician. 

1891. 

Hall,  J.  Continuation  of  descriptions  of  Bryozoa  not  printed  in  aoI- 
ume  VI,  Palffiontology  of  New  York,  for  the  Report  of  the  State 
Geologist,  18iK).  (Tenth  Ann.  Rep.  State  Geologist  [of  New 
York]  for  the  year  1890.  Albany,  1891,  pp.  37-57.)  (Forty-fourth 
Ann.  Rep.  New  York  State  Museum,  1891,  pp.  67-87.) 

[Devonian. 

Vine,  Q-.  R.  British  Palaeozoic  Ctenostomatous  Polyzoa.  (Proc*. 
Yorkshire  Geol.  Polyt.  Soc.  [n.  s.],  XII,  1891,  pp.  74-93,  pis.  iii, 
iv.) 

1892. 

Zitheridge,  R.,  Jmi.  Pala?ontologv.  In  (Jeology  and  Palaeontolog}'  of 
Queensland  and  New  Guine^i,  Bris))ane,  1892.  [Bryozoa  (Pernio- 
Carboniferous),  pp.  217-225.] 

1893. 

Cole,  G-.  A.  J.   On  Hemitrypa  hibernica,  McCoy.    (Scient.  Proc.  R. 

Du])lin  So<!.  [n.  s.],  VIII,  pp.  132-144,  pi.  viii.)       [Carboniferous. 

James,  J.  F.    Manual  of  the  Paleontology  of  the  Cincinnati  group. 

PartlV.  (Jour.  Cincinnati  Soc.  Nat  Hist.,  XV,  1893,  pp.  14^159.) 

[Ordovician. 

Ulrlch,  E.    O.   On  Lower  Silurian  Bryozoa  pf  Minnesota.      (Geol. 

Minnesota,  III,  Part  I,  Minneapolis,  1895,  pp.  96-332,  pis.  i-xxviii.) 

Digitized  by  vJOi:^vician. 


662  AMEEICAN   F088IL' BBYOZOA.  [BrLL.irj. 

1894. 

James,  J.  F.    Manual  of  the  Paleontx^logy  of  the  Cincinnati  ^roup. 

Part  V.  (Jour.  Cincinnati  Soc.  Nat.  Hist.,  XVI,  1804,  pp.  178-208.) 

[Ordovician. 
Keyes,  C.  R.   Paleontology  of  Missouri,  Part   II.     (Missouri    Geo!. 

Sur.)    Jefferson  City,  1894.    266  pp.,  24 pis.    [Bryozoa,  pp.  13-37. 

pis.  xxxiii,  xxxiv.]  [Carboniferous. 

Po6ta,  P.  Bryozoaires,  etc.  [from  the  Silurian  of  Bohemia].     Systenu* 

Silurien  du  centre  de  la  Bohfeme  par  J.  Barrande,  VIII,  tome  I, 

Prague,  1894.     [Bryozoa,  pp.  3-132,  pis.  i,  ii,  vii-xvii.]    [Silurian. 

1895. 

Ami,  H.  M.  Notes  on  Canadian  fossil  Bryozoa.  (Canad.  Rec  Sei., 
VI,  1895,  pp.  222-229.)  [Ordovician. 

Cole,  Q-.  A.  J.  On  the  Fenestellidse,  with  reference  to  Irish  Car- 
boniferous strata.     (Irish  Nat.,  IV,  1895,  pp.  100-104.) 

[Carboniferoas. 

James,  J.  F.  Manual  of  the  Paleontology  of  the  Cincinnati  group 
(continuation).  (Jour.  Cincinnati  Soc.  Nat.  Hist,  XVIII,  1895, 
pp.  67-88.)  [Ordovician. 

Simpson,  G*.  B.  A  discussion  of  the  different  genera  of  Fene^tellidje. 
(Thirteenth  Ann.  Rep.  State  Geologist  [of  New  York]  for  the  year 
1893.  Albany,  1894  (1895),  pp.  687-727.)  (Forty-seventh  Ann. 
Rep.  New  York  State  Museum,  1894  (1895),  pp.  881-921.) 

Wliidbonie,  G-.  F.  A  monograph  of  the  Devonian  fauna  of  the  south 
of  England.  (Palseontogr.  Soc.  Publ.)  [Bryozoa,  Vol.  II,  Pkrt 
rV,  pp.  161-188,  pis.  xviii-xx.]  [Devonian. 

1896. 

James,  J.  F.  Manual  of  the  Paleontology  of  the  Cincinnati  group 
(continuation).  Jour.  Cincinnati  Soc.  Nat.  HLst.,  XVIII,  1896,  pp. 
115-140.)  [Ordovician. 

Ulrich,  E.  O.  Bryozoa.  In  Zittel's  Textbook  of  Palaeontology  (Eng- 
lish edition),  London  and  New  York,  1896.  [Bryozoa,  I,  pp.  257- 
291,  figs.  411-488.] 

1897. 

Paalzoixr,  Richard.  Eine  neue  Bryozoe  aus  dem  Zechsteinriff  von 
Poessneck.     (Abh.  Nat  Ges.  Nurnberg,  XI,  1897,  pp.  46-47.) 

[Permian. 

Simpson,  G*.  B.  A  Handbook  of  the  genera  of  the  North  American 
Palaeozoic  Bryozoa.  With  an  introduction  upon  the  structure  of 
living  species.  (Fourteenth  Annual  Report  of  the  State  Greolc^ist 
[of  New  York]  for  the  year  1894.  Albany,  1895  [1897],  pp.  407- 
608,  pis.  A-E,  i-xxv.)  [This  Report  of  the  State  Geologist  is  also 
bound  in  with  the  Forty-eighth  Ann.  Rep.  New  York  State 
Museum.]  f"r^r^n](> 
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1898. 

Koninck,  L.  G*.  de.  Descriptions  of  the  Palaeozoic  fossils  of  New 
South  Wales  (Australia).  Trans,  from  the  French  [of  1876-77]. 
(Mem.  Geol.  Sur.  New  South  Wales,  Palaeontology,  No.  6,  Sydney, 
1898,  xiii+298  pp.,  24  pis.)     [Bryozoa,  pp.  12^-140,  pi.  viii.] 

[Carboniferous. 
1899. 

Diener,  C.  Himalayan  Fossils.  Vol.  I,  Part  U.  Arthracolithic  fossils 
of  Kashmir  and  Spiti.  (Palaeontologica  Indica,  Series  XV,  1899, 
pp.  1-95,  pis.  i-viii.)    [Bryozoa,  pp.  83-86,  pis.  vii,  viii.] 

[Permo-Carboniferous. 

Ghraban,  A.  W.     Geology  and  Paleontology  of  Eighteenmile  Creek 

and  the  Lake  Shore  sections  of  Erie  County,  New  York.     Part 

U.     Paleontology.     (Bull.  Buffalo   Soc.  Nat.  Sci.,  VI,  1899,  pp. 

98^403,  263  figs.)     [Bryozoa,  pp.  136-139, 168-179,  figs.  47-77  A.] 

[Devonian. 
1900. 

Rogers,  A.  F.  New  Bryozoans  from  the  Coal  Measures  of  Kansas 
and  Missouri.  (Kans.  Univ.  Quar.  [A],  IX,  1900,  pp.  1-12,  pis. 
i-i  V. )  [Carboniferous. 


**Multum  adhuc  restat  operis,  multunique  restabit,  nee  ulli 
nato  post  mi  lie  «ecula  pnecludetur  ocrasio  aliquid  atijiciendi." 

— Senetra. 
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LETTER  OF  TRANSMITTAL. 


Department  of  the  Interior, 
United  States  Geological  Survtiy, 

Washington^  D.  CI,  June  P,  1900. 
Sir:  I  have  the  honor  to  transmit  herewith,  for  publication  as  a 
bulletin,  an  account  of  the  establishment  of  and  survey  of  the  bound- 
ary line  between  the  United  States  and  Canada,  along  the  forty -ninth 
parallel,  from  the  summit  of  the  Rocky  Mountains  to  the  Pacific. 
Very  respectfully, 

Marcus  Baker,  Cartograplier. 
Hon.  Charles  D.  Walcott, 

Director  United  States  Geological  Survey. 
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SURVEY  OF  THE  NORTHWESTERN  BOUND- 
ARY OF  THE  UNITED  STATES,  1857-1861. 


By  Marcus  Baker. 


INTRODUCTION. 

By  the  Northwestern  Boundary,  as  here  used,  is  meant  that  part  of 
the  boundary  line  between  the  United  States  and  Canada  which 
extends  from  the  summit  of  the  Rocky  Mountains  westward  along 
the  forty-ninth  parallel  to  the  seacoast  at  Point  Roberts  and  thence 
through  the  waters  of  Georgia,  Haro,  and  Juan  de  Fuca  straits  to  the 
Pacific.  This  line  naturally  divides  itself  into  two  parts,  the  land 
boundary  and  the  water  boundary.  This  paper  treats  only  of  the  land 
boundary.  As  to  the  water  boundary,  the  joint  commission  charged 
with  the  survey  disagreed,  and  its  location  was  finally  determined  bj 
arbitration  in  1871,  the  arbiter.  Emperor  William  I,  of  Germany, 
deciding  in  favor  of  the  American  claim.  The  prominence  given  thii 
part  of  the  line,  growing  out  of  the  arbitration,  has  made  its  historj 
well  known.  In  regard  to  it  there  is  an  abundance  of  printed  mate- 
rial. The  history  of  the  land  boundary,  however,  is  very  imperfectly 
known.  Little  has  been  published  respecting  it,  and  its  story  is  to  be 
gathered  largely  from  manuscript  memoranda,  notes,  sketches,  pic- 
tures, correspondence,  and  the  memories  of  men  still  living. 

From  time  to  time  information  respecting  this  line  is  needed  by  the 
Executive  Departments.  In  1897  the  Geological  Survey  was  directed 
by  Congress  to  survey  and  mark  the  boundary  between  Montana  and 
Idaho.  In  performing  this  duty  it  became  necessary  to  connect  with 
the  survey  of  the  forty-ninth  parallel.  The  search  then  made  of  the 
records  in  the  State  Department  showed  the  desirability  of  preparing 
a  concise  history  of  the  northwestern  boundary,  its  establishment, 
survey,  and  marking,  with  a  summary  of  results.  To  exhibit  such  a 
history  and  summary  is  the  object  of  this  bulletin. 

SOURCES  OF  INFORMATION. 

The  sources  of  information  from  which  this  account  is  prepared  are 
three,  viz: 

(a)  Government  publications,  consisting  of  the  Statutes  at  Large^ 
executive  documents,  oflSicial  reports,  etc.  ^'Q'^'^^^  ^y xsivjkj^is^ 
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(b)  Manuscript  records  in  the  State  Department,  consisting  of  the 
original  notebooks,  observations,  computations,  plattings,  sketches, 
maps,  correspondence,  etc. 

(c)  The  memories  of  some  of  the  surviving  participants  in  the  survey. 
These  will  be  discussed  in  the  order  indicated  above. 

(a)  In  the  Statutes  at  Large  are  contained  all  laws  enacted  by  Con- 
gress touching  the  boundary,  including  also  all  the  treaties.  For  the 
original  treaty  of  June  15,  1846,  see  vol.  9,  pages  869-870;  for  the 
act  creating  the  commission  to  survey  and  mark  the  l>oundary,  vol.  11, 
page,  42;  for  various  appropriation  acts,  vol.  11,  pages  42,  159,  312, 
403,  and  vol.  12,  page  20. 

On  November  12,  1859,  Lieut,  (now  Gen.)  John  G.  Parke,  chief 
astronomer  and  surveyor,  made  a  short  report  of  progress.  This  is  a 
document  of  7  pages  and  is  printed  as  Senate  Ex.  Doc.  No.  16,  Thirty- 
sixth  Congress,  first  session.     It  is  here  reprinted  as  Appendix  B. 

Nothing  further,  in  official  documents,  appears  for  nine  years.  The 
civil  war  turned  attention  to  more  urgent  matters  and  this  subject  was 
dropped.  In  February,  1868,  however,  President  Johnson  sent  to  the 
Senate  a  long  communication  on  the  San  Juan  boundary  question. 
This  document  (Senate  Ex.  Doc.  No.  29,  Fortieth  Congress,  second 
session)  of  280  pages,  though  dealing  chiefly  with  the  water  boundary, 
nevertheless  throws  considerable  light  on  the  history  of  the  land 
lK)undary. 

On  January  13,  1869,  the  House  of  Representatives,  by  a  resolution, 
requested  information  as  to  expenditures  by  the  Northwestern  Bound- 
ary Commission.  In  response,  a  message  from  President  Johnson 
was  laid  before  the  House  of  Representatives  on  February  13,  1869. 
(House  Ex.  Doc.  No.  86,  Fortieth  Congress,  third  session.)  This 
document  of  102  pages  is  almost  wholly  given  to  a  detailed  tabular 
exhibit  of  expenditures.  There  is,  however,  a  letter  of  4  pages  from 
the  commissioner,  Hon.  Archibald  Campbell,  summarizing  the  entire 
history  of  the  survey.  This  is  apparently  the  nearest  approach  to  a 
report  on  this  subject  that  has  ever  appeared  in  print. 

Finally,  in  1889,  Capt.  George  M.  Wheeler,  U.  S.  A.,  published  in 
his  report  upon  geographical  surveys  west  of  the  one  hundredth 
meridian  (vol.  1,  pp.  614-619)  a  short  account  of  the  Survey  of  the 
Northwestern  Boundary  of  the  United  States  1857-1861. 

(b)  The  manuscript  records  of  the  survey  are  nearly  all  contained  in 
two  blue  chests  stored  in  the  division  of  manuscripts  in  the  library  of 
the  State  Department.  Some  of  the  maps  being  too  large  to  go  into 
these  chests  are  kept  elsewhere  in  the  library.  The  memoranda,  notes, 
correspondence,  maps,  etc.,  in  this  collection  are  the  chief  source  of 
information  from  which  this  account  has  been  prepared.  But  unfor- 
tunately the  most  important  document  of  all  was  not  found  there,  and 
a  diligent  search  has  failed  to  bring  it  to  light.  This  paper  is  the  final 
report,  written  on  foolscap  paper  and  consisting  of  four  parts,  one  by 
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Archibald  Campbell,  the  commiasioner;  one  by  Gen.  J.  G.  Parke, 
chief  astronomer  and  surveyor;  one  by  G.  Clinton  Gardner,  assistant 
astronomer  and  sui-veyor,  and  one  by  J.  S.  Harris,  general  assistant. 
For  this  description  of  the  missing  manuscript  I  am  indebted  to  Mr. 
William  J.  Warren,  Bureau  of  Engineers,  War  Department.  When 
Captain  Wheeler  was  preparing  his  account  of  this  survey  he  made  an 
unsuccessful  saarch  for  this  missing  report.     He  says:^ 

I  have  been  unable  to  trace  the  manuscript  of  the  final  report,  including  that  of 
the  chief  astronomer  and  the  specialists,  which  it  is  believed  was  made.  According 
to  the  Journal  of  the  Senate  of  February  9,  1871,  this  report  was  called  for  by  the 
Senate,  but  a  search  of  the  Senate  records  and  also  those  of  the  State  Department, 
made  at  my  request  by  Mr.  Dwight,  librarian  of  the  State  Dcj)artment,  remained 
unavailing  on  June  15,  1887.  Mr.  William  J.  Warren,  secretary  of  the  commissioner 
[and]  now  chief  clerk  [in  the  office]  of  the  [Chief  of]  Engineer [s]  [War]  Dejmrt- 
ment,  recollects  to  have  seen  the  manuscript  of  this  report  at  the  office  of  the  North- 
em  Boundary  [Survey],  established  in  1873,  as  does  also  Maj.  J.  F.  (Jregory,  Corps 
of  Engineers,  a  member  of  that  commission,  but  it  (;ouId  not  be  found  by  Mr.  Dwight 
in  the  records  transmitted  at  the  close  of  the  latter  survey  to  the  State  Department. 

The  search  above  mentioned  I  have  now  repeated  and  with  like 
result.     The  manuscript  has  not  been  found. 

The  existence  of  the  manuscript  is  attested  by  Mr.  Warren,  who  gave 
me  the  description  above  written.  The  call  for  it  made  by  the  Senate 
in  1871  is  set  forth  in  the  following  extract  from  the  Senate  Journal 
of  February  9,  1871,  page  254: 

Mr.  Howard  [Jacob  M.,  of  Michigan]  submitted  the  following  resolution,  which 
was  considered  by  unanimous  consent,  and  agreed  to: 

^*  Resolved,  That  the  President  he  respectfully  requesteil,  if  not  incompatible  with 
the  public  interests,  to  transmit  to  the  Senate  copies  of  the  final  report,  and  the 
accompanying  documents,  of  the  commissioner  on  the  part  of  the  United  States  to 
carry  into  effect  the  first  article  of  the  treaty  with  Great  Britain  of  June  15,  1846." 

An  examination  of  the  records  in  the  office  of  the  Secretary  of  the 
Senate  reveals  no  other  entry  concerning  it,  from  which  it  is  concluded 
that  it  was  never  sent.  Similarly  an  examination  of  the  records  in  the 
Index  Bureau  of  the  State  Department  shows  the  call,  but  no  action  is 
indorsed  thereon,  thus  corroborating  the  belief  that  it  was  not  sent. 

When  the  Northern  Boundary  Commission  was  created,  in  1872, 
Mr.  Archibald  Campbell  was  appointed  United  States  commissioner 
of  that  survey  also.  He  found  at  the  outset  that  it  was  desirable  to 
have  for  reference  the  records  of  the  Northwestem  Boundary  Survey, 
and  accordingly  wrote  to  the  State  Department  asking  permission  to 
withdraw  those  records  for  temporary  use. 

The  following  is  a  copy  of  his  letter,  which  is  now  on  file  in  the 
Index  Bureau  of  the  State  Department: 

U.  S.  NOBTHERN  BOUNDABT  COMMISSION, 

W(Mhingi(m,  D,  C,  JuneSl,  1872. 
Sir:  In  preparing  for  the  duties  of  the  boundary  commiasion  it  would  be  of  tlie 
greatest  assistance  to  have  the  use  of  the  rec^ords,  notel)Ooks,  and  other  papers  of 

» G.  M.  Wheeler,  U.  S.  Geog.  Surv.  W.  Oiio  Hundrc<Uh  Mer.    4°.    Washington,  1889,  vol.  1,  p.  617. 


13  N0BTHWE8TEKN   BOUNDABY   OF  UNITED   STATES,      [bdij.174. 

the  Northwest  Boundary  CommiaBion,  deposited  by  me  in  the  Department  at  the 
close  of  the  work  in  October,  1869. 

I  have  therefore  the  honor  to  request  that  you  allow  me  to  withdraw  these  records 
and  pai)er8  temporarily.  Before  leaving  for  the  field  they  will  be  returned  to  the 
Department. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

Archibald  Campbell, 
CommvigUmerf  Northern  Boundary  Survey. 
ITon.  Chas.  Hale, 

Acting  Secretary  of  State. 

Upon  that  letter  is  indor.sed:  "Papers,  etc.,  herein  referred  to  sent 
to  Mr.  Campbell  27th  June." 

A  search  of  the  records  of  the  Index  Bureau  of  the  State  Depart- 
ment fails  to  reveal  any  other  entry  touching  these  papers.  If  they 
were  returned  no  record  was  made  of  such  return.  It  is  certain  tiiat 
these  papers  were  in  the  possession  of  the  Northern  Boundary  Com- 
mission in  1872.  Beyond  that  there  is  no  trace.  It  would  therefore 
be  natural  to  look  for  them  among  the  papers  of  the  Northern  Bound- 
ary CoHMnission,  which  were  sent  to  the  State  Department  on  June 
30,  1876.  But  a  search  among  these  papers  made'  by  me  in  March, 
1900,  was  unsuccessful.     The  missing  manuscript  was  not  found. 

Prof.  C.  L.  Doolittle,  now  at  the  Flower  Observatory  at  Upper 
Darby,  Pennsylvania,  was  connected  with  the  Northern  Boundary 
Survey.  In  response  to  an  inquiry  as  to  whether  he  had  any  informa- 
tion touching  the  report  desired,  he  writes,  among  other  things,  under 
date  of  March  12,  1900: 

My  connection  with  the  northern  lx)undary  began  after  active  operations  had  been 
going  on  for  a  year.-  We  then  had  our  oflSce  at  Detroit.  After  field  operations  were 
completed  we  removed  to  Washington.  It  is  not  a  great  exaggeration  to  say  that  I 
saw  every  scrap  of  paper  to  be  found  in  the  Detroit  office.  At  all  events,  this  report 
was  not  to  be  found  there.  I  remember  hearing  such  a  report  spoken  of,  but  it  was 
then  said  to  be  stored  away  with  other  Government  archives  at  Washington. 

(c)  Archibald  Campbell,  the  commissioner,  died  in  the  city  of  Wash- 
ington July  27, 1887.  To  his  son,  Charles  Campbell,  now  an  employee 
in  the  Department  of  State,  I  am  indebted  for  information  as  to  the  sur- 
vey. I  have  also  conferred  with  Gen.  J.  G.  Parke,  Corps  of  Engi- 
neers, U.  S.  A.  (retired),  who  was  chief  astronomer  and  surveyor  of 
the  Northwestern  Boundary  Survey  Commission,  and  with  Mr.  William 
J.  Warren,  chief  clerk  in  the  oflBce  of  the  Chief  of  Engineei-s,  U.  S.  A., 
who.  was  secretary  of  the  commission.  To  both  of  these  gentlemen, 
and  especially  to  the  latter,  I  am  indebted  for  information  used  in  pre- 
paring this  account.  Mr.  G.  Clinton  Gardner,  the  assistant  astrono- 
mer and  surveyor  from  1857  to  1868,  is  now  a  civil  engfineer  in  Peru, 
South  America,  while  Mr.  Joseph  S.  Harris,  general  assistant  North- 
west Boundary  Survey  from  1857  to  1864,  is  now  president  of  the 
Philadelphia  and  Reading  Railroad.  To  both  of  these  gentlemen  I  am 
indebted  for  letters  relating  to  the  boundary  and  Iff tzisy^K^j^wI  have 
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also  talked  on  this  subject  with  Mr.  J.  V.  Wurdemann,  now  employed 
in  the  Library  of  Congress,  who  participated  in  the  survey  and  with 
Dr.  Theodore  Gill,  who  prepared  a  report  on  the  fishes  collected  by  the 
survey.  To  the  courtesy  of  these  gentlemen  as  also  to  that  of  Prof. 
C.  L.  Doolittle,  to  the  Smithsonian  Institution,  to  the  Coast  Survey, 
and  to  the  General  Land  Office  I  am  indebted  for  bits  of  information 
used  in  preparing  this  report. 

ESTABIilSHMENT  OF  THE  lilNB. 

The  present  boundary  line  between  British  Columbia  on  the  north 
and  Washington,  Idaho,  and  Montana  on  the  south  was  established  in 
1846.  Prior  to  that  date  the  boundary  was  in  dispute  between  the 
United  States  and  Great  Britain  arid  the  Oregon  question  was  a  burn- 
ing one.  Great  Britain  claimed  as  far  south  as  forty-two  degrees 
north  latitude,  the  northern  limit  of  California  to-day.  The  United 
States  claimed  as  far  north  as  64^  40',  the  present  southern  boundary 
of  Alaska.  The  slogan  of  the  day  was  "Fifty-four  forty  or  fight." 
But  there  was  no  fight  and  no  fifty -four  forty.  A  treaty  was  arranged 
by  which  the  disputed  tract  was  divided  between  the  claimants.  The 
boundary  line  adopted  was  the  present  line  along  the  forty-ninth  par- 
ellel  from  the  summit  of  the  Rocky  Mountains  to  the  middle  of  the 
channel  between  Vancouver  Island  and  the  continent  and  thence  south- 
ward along  the  main  channel  and  Juan  de  Fuca  Strait  to  the  Pacific. 

The  diplomatic  agents  who  drew  this  treaty  were,  on  the  part  of  the 
United  States,  James  Buchanan,  then  Secretary  of  State,  and  on  the 
part  of  Great  Britain,  the  then  British  minister,  Richard  Pakenham. 
The  treaty  was  signed  at  Washington  June  15,  1846,  ratifications 
exchanged  at  London  July  17,  and  proclaimed  August  5,  1846.* 

The  first  article  of  the  treaty  describes  the  boundary  in  the  following 
words: 

From  the  point  on  the  49th  parallel  of  north  latitude,  where  the  boundary  laid 
down  in  existing  treaties  and  conventions  between  the  United  States  and  Great 
Britain  terminates,  the  line  of  boundary  between  the  Territories  of  the  United  States 
and  those  of  Her  Britannic  Majesty  shall  be  continued  westward  along  the  said 
49th  parallel  of  north  latitude,  to  the  middle  of  the  channel  which  separates  the 
continent  from  Vancouver's  Island  and  thence  southerly  through  the  middle  of  the 
said  channel,  and  of  Fuca's  [Juan  de  Fuca]  Straits,  to  the  Pacific  Ocean. 

HISTORY  OF  THJE  SURVEY. 

On  August  11, 1856,  almost  exactly  ten  years  after  the  proclaiming 
of  the  treaty  of  limits,  which  for  brevity  may  be  called  the  Buchanan- 
Pakenham  treaty.  Congress  passed  an  act  to  caiTy  its  first  article  into 
effect.  This  act  provided  for  the  appointment  of  a  commissioner  and  a 
chief  astronomer  and  surveyor  on  the  part  of  the  United  States  to  unite 

1  Stat  L.,  vol. 9, pp. 809-870;  vol.  11,  p.  42. Digitized  by  VJWVJVl\^ 
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with  similar  officers  to  be  appointed  hy  Great  Britain  to  survey  the 
boundary  and  mark  it  with  monuments.  It  also  provided  for  the  ap- 
pointment of  an  assistant  astronomer  and  surveyor,  a  secretary,  and  a 
clerk ;  it  appropriated  $11,000  for  the  annual  salary  of  these  five  officers, 
and  $60,000  for  provisions,  transportation,  and  contingencies;  it  re- 
stricted the  work  to  the  northern  boundary  of  Washington,  which 
then  extended  from  the  Rocky  Mountains  to  the  Pacific;  and  finally 
it  authorized  the  President  to  direct  the  employment  of  such  officers, 
assistants,  and  vessels  of  the  Coast  Survey  as  he  might  deem  necessary 
or  useful. 

Under  this  law  Mr.  Archibald  Campbell  was  appointed  commis- 
sioner on  February  14,  1857,  and  on  the  same  day  Lieut,  (now  Gen.) 
John  G.  Parke,  Corps  of  Engineers,  U.  S.  A.,  was  appointed  chief 
astronomer  and  surveyor,*  each  at  a  salary  of  $3,000  per  annum.  Two 
weeks  later,  viz,  February  28,  1857,  Mr.  G.  Clinton  Gardner  was 
appointed  assistant  astronomer  and  surveyor,  and  on  April  5  entered 
upon  his  duties.  On  April  9  Mr.  William  J.  Warren  (now  chief 
clerk  Office  of  Chief  of  Engineers,  U.  S.  A.)  was  appointed  secretary, 
and  on  March  6  Mr.  John  J.  Major  was  appointed  clerk  to  the  com- 
missioner. Mr.  Campbell  remained  commissioner  to  the  end  in  1869. 
On  the  outbreak  of  the  civil  war,  in  the  spring  of  1861,  General 
Parke  left  the  work  and  never  returned  to  it.  Messrs.  Grardner  and 
Warren  served  with  the  commission  until  December  31,  1868,  and 
perhaps  a  little  later.'    Mr.  Major  resigned  December  9,  1864. 

Of  the  other  principal  employees,  Mr.  Joseph  S.  Harris,  now  presi- 
dent of  the  Philadelphia  and  Reading  Railroad,  is  recorded  as  assistant 
surgeon  and  naturalist  March  27,  1857,  to  March  31,  1864,  when  he 
left  the  survey  to  engage  in  private  business.  Francis  Herbst  and 
Henry  Custer  served  as  topographers,  the  former  about  tw^o  years 
from  April  16,  1867,  till  March  31,  1859,  the  latter  about  seven  yeai-s 
from  April  16,  1857,  till  June  30, 1864.  Mr.  J.  Nevine  King  served 
as  quai-tci-master  and  commissary  from  May  21,  1857,  to  January  15, 
1861;  Mr.  George  Gibbs  as  geologist  and  interpreter  from  June  22, 
1857,  till  May  31,  1862,  and  Mr.  R.  V.  Peabody  as  guide  from  August 
1, 1857,  to  Januaiy  15, 1861.  Dr.  C.  B.  R.  Kennerly  served  as  surgeon 
and  naturalist  from  March  22,  1857,  till  his  death  in  1861. 

On  February  28,  1857,  Mr.  Campbell  received  his  instructions  from 
the  Secretary  of  State,  dated  February  25,  whereupon,  he  says,  "I 
proceeded  at  once  to  collect  all  such  information  within  my  reach 
which  might  contribute  to  a  proper  understanding  of  the  meaning  of 
the  language  of  the  treaty,  and  in  the  execution  of  the  work  intrusted 
to  me. '  Having  arranged  with  Professor  Bache,  Superintendent  of  the 
Coast  Survey,  for  the  use  of  the  surveying  stcsimer  Active  and  the  brig 

» HOU8C  Ex.  Doc.  No.  86,  Fortieth  Congress,  Third  aession,  p.  100^^  -. 

«Hoiii*e  Kx.  Doc.  No.  86,  Fortieth  CoiiRress,  Third  seadon,  p.  23.4^jOOQIC 
3 Senate  Ex.  Doc.,  No.  29,  Fortieth  CongresB,  second  seaslon,  p.  8.  ^ 
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Fauntleray^  with  the  officers  and  assistants  attached,*  Mr.  Campbell 
sailed  from  New  York  April  20  and  reached  San  Francisco  via  the 
Isthmus  of  Panama  on  May  16.  On  June  17  the  party  sailed  on  the 
Acti/ve  tor  Victoria,  where  they  arrived  five  days  later  and  learned 
that  the  first  British  commissioner,  Capt.  James  Charles  Prevost, 
R.  N.,  conmaanding  H.  B.  M.  S.  Satellite^  had  arrived  at  Esquimalt  ten 
days  before.  The  second  British  commissioner  was  Capt.  George 
Henry  Richards,  R.  N.,  whose  ordinary  duties  were  those  of  chief 
astronomer  and  surveyor,  he  being  empowered  to  act  as  conunissioner 
only  in  the  event  of  the  death  of  Captain  Prevost.  Captain  Richards, 
commanding  the  British  steamer  Plumper^  left  England  at  the  close  of 
March,  1857,  for  Victoria.  By  an  accident  to  the  Plumper^ s  machinery 
he  was  delayed  at  Rio  de  Janeiro  for  some  time  and  did  not  reach 
Victoria  till  November,  1857.  The  powers  of  these  first  and  second 
British  commissioners  did  not  extend  to  the  whole  line,  but  only  to  the 
water  boundary.  "  So  much  of  the  boundary  between  her  Majesty's 
possessions  in  North  America  and  the  territories  of  the  United  States 
as  is  comprised  between  the  continent  of  America  and  Vancouver's 
Island."    Such  is  the  language  of  the  instructions  to  Captain  Prevost. 

The  British  and  American  commissioners  held  their  first  meeting  on 
Saturday,  June  27,  1857,  on  board  the  Satdlite  in  Esquimalt  harbor. 
The  respective  commissions  of  themselves  and  assistants  were  exhib- 
ited, read,  and  found  in  due  form.  A  second  meeting  was  held  three 
weeks  later  in  Nanaimo  harbor  on  board  the  Satdlite.  Captain  Rich- 
ards not  yet  having  arrived,  it  was  decided  that  nothing  further  could 
be  done  with  the  water-boundary  question. 

Accordingly  the  American  party  proceeded  to  the  vicinity  of  the 
forty-ninth  parallel  at  Point  Roberts  on  the  mainland  and  began  oper- 
ations on  the  land  boundary.  It  was  not  till  the  summer  of  the  next 
year,  1858,  that  the  British  conunissioner  for  surveying  the  land 
boundary.  Col.  J.  S.  Hawkins,  Royal  Engineers,  arrived  from  Eng- 
land. The  American  parties  worked,  therefore,  alone  during  the  fall 
and  winter  of  1857  and  spring  of  1858.  "Before  the  spring  [of  1858] 
foul'  astronomical  points  on  the  49th  pai*allel  were  determined,  and 
the  country  thoroughly  rcconnoitered  in  the  vicinity  of  the  parallel, 
for  a  cx)nsiderable  distance  eastward."* 

After  the  arrival  of  Colonel  Hawkins  a  joint  meeting  of  the  com- 
mission was  held  to  arrange  a  plan  of  field  operations  for  surveying 
and  marking  the  line.  The  outcome  of  that  meeting  is  set  forth  in 
the  following  agreement:* 

After  discussing  plans  for  determining  and  marking  the  line  as  far  eastward  as  the 
Cascade  Mountains,  it  was  concluded  to  be  inexpedient  at  the  present  time,  in  con- 

»Fpoin  Coast  Survey  Report  lor  ISTi?,  p.  116,  we  learn  that,  "At  request  of  State  Department," 
steamer  AtMiot  and  party,  in  charge  of  Lieut.  Commander  Richard  M.  Cuyler,  U.  8.  N.,  were  placed  at 
disposal  of  Archibald  Campbell,  esq.,  commissioner  of  the  Northwestern  Boundary  Survey. 

•House  Ex.Doc.No.86,  Fortieth  Congress,  Third  seaaion,  p.  95.  Digitized  by  \^\J\J^V\^ 
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sequence  of  the  great  expense,  consumption  of  time,  and  the  impracticable  nature  of 
the  country,  to  mark  the  whole  lK)un(iary  by  cutting  a  track  through  the  dense 
forest. 

It  was  therefore  agreed  to  ascertain  jwintfi  on  the  line  by  the  determination  of  astro- 
nomical points  at  convenient  intervals  on  or  near  the  boundary,  and  to  mark  such 
astronomical  stations  or  points  fixed  on  the  i^arallei  forming  the  lK>undary  by  cut- 
ting a  track  of  not  less  than  20  feet  in  width  on  each  side  for  the  distance  of  haif  a 
mile  or  more,  according  to  circumstances.  Further,  that  the  l)oimdary  be  deter- 
mined and  similarly  marke<i  where  it  crosses  streams  of  any  nize,  pennanent  trails, 
or  any  striking  natural  feature  of  the  country. 

In  the  vicinity  of  settlements  on  or  near  the  line  it  is  deemed  advisable  to  cut  the 
track  for  a  greater  distance  and  to  mark  it  in  a  manner  to  be  determined  hereafter. 

This  arrangement  for  the  part  we«t  of  the  Cascades  appears  to  have 
been  subsequently  applied  to  the  whole  line;  and  thus  it  resulted 
that  of  the  entire  boundary,  409.5  miles  long,  from  the  boundary 
station  on  the  crest  of  the  Rocky  Mountains  westward  to  the  obelisk 
on  the  western  side  of  Point  Roberts,  100  miles  were  cleared  and 
marked  and  220  miles  were  not  traced  out,  cleared,  surveyed,  or 
marked.  These  figures  are  obtained  by  scaling  off  from  the  final 
maps. 

At  the  end  of  tJie  season  of  1858  the  line  had  been  reconnoitered  east- 
ward as  far  as  the  valley  of  the  Skagit,  near  the  one  hundred  and 
twenty -first  meridian,  a  distance  of  about  90  miles,  and  the  astronom- 
ical observations  necessary  for  determining  three  points  on  the  parallel 
in  the  valley  of  the  Chiloweyuck  completed. 

In  the  season  of  1859  the  work  of  surveying  and  marking  the 
boundary  was  carried  eastward  from  the  valley  of  the  Skagit  to  the 
Columbia  River,  a  distance  of  about  150  miles.  General  Parke,  writ- 
ing November  12,  1859,  thus  summarizes  the  work  done  during  the 
season: 

A  completion  of  the  determination  and  marking  of  the  parallel  from  three  points 
astronomically  fixed  at  the  close  of  the  last  season. 

A  complete  set  of  observations  for  latitude  at  four  stations,  from  which  the  par- 
allel has  been  determined  and  marked  at  the  crossings  of  the  following  streams:  The 
Skagit,  Pasayten,  Similkameen,  Okinakane  (Lake  Osoyoos),  and  Nehoialpitkwu; 
and  Ijefore  the  astronomical  i)artiea  leave  the  field  the  necessary  ol)8er^'ation^  will 
be  coinplete<l  for  determining  two  otlier  points  of  the  parallel,  the  third  crossing  of 
the  Nehoialpitkwu  and  the  Columbia  River. 

A  chronometer  trip  for  difference  of  longitude  Ixjtween  Camp  Simiahmoo  and 
Chiloweyuck  depot- 
Observations  of  the  transit  of  the  moon  and  moon-culminating  stars  at  two  of  the 
latitude  stations  for  absolute  longitude. 

A  triangulation  covering  an  area  of  about  50  square  miles. 

A  sur\'ey  of  the  nearest  practical  lines  to  the  parallel,  connecting  the  astronomical 
stations,  making  a  total  distance  chained  of  about  370  miles. 

Keconnoissances  f or  developing  the  topography  along  and  adjacent  to  the  boundary 
line,  and  for  locating  routes  of  communication.  These  reconnoisaances  have  extended 
over  an  area  of  about  6,000  square  miles. 

A  full  set  of  magnetic  ob8er\^ations  were  made  at  one  station,  and  throughout  the 
work  all  the  necessary  obser\*ations  for  time,  azimuthjDi^i^^^^^pig^^Cy^ue^  *od 
instrumental  corrections  were  carefully  made. 
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In  the  season  of  1860  the  surveying  and  marking  of  the  entire  land 
boundary  was  nearly  or  quite  completed.  I  have  not  found  any 
statement  as  to  just  when  the  field  work  ended.  The  Auditor's 
accounts  indicate  that  a  considerable  number  of  laborers,  axmen, 
packers,  etc.,  were  employed  during  1861,  of  whom  22  were  dis- 
charged on  March  31  and  14  on  June  30.  Others  received  their  final 
pay  at  various  dates  in  1861,  the  latest  being  in  September.  General 
Parke,  who  came  out  with  the  last  party,  tells  me  that  on  reaching 
the  Columbia  Plains  he  heard  of  the  first  battle  of  Bull  Run.  It  seems 
to  me  likely,  therefore,  that  the  field  work  closed  late  in  1860  or  early 
in  1861.  During  this  season,  then,  the  surveying  and  marking  of  the 
line  was  carried  on  over  a  distance  of  170  miles — between  the  summit 
of  the  Rocky  Mountains  and  the  Columbia  River. 

As  to  the  disbanding  of  the  field  parties  and  their  return  to  Wash- 
ington we  gather  some  facts  from  the  Auditor's  accounts,  so  often 
cited  here.  It  appears  that  all  returned  via  the  Isthmus  of  Panama, 
the  fare  being  $258  from  San  Francisco  to  New  York  and  $7.50  from 
New  York  to  Washington.  Commissioner  Campbell,  Secretary  War- 
ren, Geologist  Gibbs,  and  Artist  Alden  left  the  field  November  25, 
1860,  and  reached  Washington  January  10,  1861,  the  journeys  taking 
forty-six  days.  Henry  Custer,  Charles  T.  Gardner,  T.  Hudson,  and 
James  Nooney  left  the  field  April  30, 1861,  and  G.  Clinton  Gardner  on 
May  10,  1861.  All  these  came  direct  to  Washington.  Finally,  in  the 
last  quarter  of  1861  (exact  date  not  given).  General  Parke,  J.  S.  Harris, 
J.  V.  Wurdemann,  and  John  J.  Major  returned  to  Washington.  With 
these  returning  parties  came  instruments,  records,  collections,  bag- 
gage, etc.  There  is  a  charge  for  freight  on  "  41  packages  instruments 
and  baggage"  and  " 24  boxes  natural-history  specimens." 

Arrived  in  Washington,  the  commission  rented  rooms  and  estab- 
lished an  office  over  a  store  at  the  SE.  corner  of  Pennsylvania  avenue 
and  Twentieth  street  NW.,  and  there  proceeded  with  the  plattings, 
computations,  drawing  of  maps,  and  preparation  of  the  final  report. 
The  scientific  reports  appear  to  have  been  completed  in  1862  and  the 
drawing  of  the  final  maps,  at  least  of  the  land  boundary,  late  in 
1865  or  early  in  1866.  The  work  upon  the  report,  however,  con- 
tinued, and  there  began  to  be  some  good-natured  raillery  as  to  when 
it  would  be  completed.  Finally,  on  January  13,  1869,  the  House  of 
Representatives,  by  a  resolution,  requested  information  as  to  expendi- 
tures on  account  of  the  Northwestern  Boundary  Survey.  The  reply 
to  that  request  has  furnished  the  chief  source  of  information  for  this 
history.*  In  October,  1869,  the  work  was  brought  to  a  close  and  the 
results  deposited  in  the  State  Department.  But  the  report,  unfortu- 
nately, was  not  published,  and  the  manuscript  has  for  many  years 

1  House  £x.  Doc.  No.  86,  Fortieth  Congress,  third  seadon.      ^  j 
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been  lost  to  view.  Its  whereabouts  are  still  unknown.  The  reason  it 
was  not  published,  I  am  informed,  is  that  Mr.  Fish,  Secretary  of  State 
at  that  time,  deemed  its  publication  too  expensive.  The  war  had 
brought  a  mountain  of  debt,  and  under  tiiese  conditions  he  refused 
to  sanction  so  costly  a  publication. 

COST. 

The  total  cost  of  surveying  and  marking  the  line,  including  all 
expenses,  was  about  $600,000,  or  f  1,463  per  mile.  The  first  appropria- 
tion for  the  work,  made  August  11, 1866,  was  JTlj'OOO.  This  and  the 
subsequent  appropriations  are  as  follows: 

AppropriatUms  for  mrveying  and  marking  ike  Umndary  along  the  foriy^inih  paraUeL, 
between  (he  UhiUed  Stake  and  the  Britieh  FoneeeUm^  from  the  Boch/  Mouniaine  to  the 
Pacific  Ocean. 


Date. 

Fixed 
salariee. 

other 
cxpenfleB. 

Total. 

Authority. 

AngiiBt  11, 1866 

February  7, 1867.... 

June  6, 1868 

March  3, 1869 

May  26, 1860 

Total 

$11,000 
11,000 
11,000 
11,000 
11,000 

i 
160,000 

60,000 

60,000 

139,000 

199,000 

$71,000. 

71,000. 

71,000 
160,000 
160,000 

Stat  L.,  vol.  11,  p.  42. 
Stat  L.,  vol.  11,  pp.  169-16a 
Stat  L.,  vol.  11,  p.  312. 
Stat  L.,  vol.  11,  pp.  403-40*. 
Stat  L.,  vol.  12,  pp.  20-21. 

56,000 

468,000 

513,000 

The  amount  actually  expended  somewhat  exceeded  this  sum,  aggre- 
gating nearly  $600,000. 

In  response  to  the  House  resolution  of  January  13,  1869,  above 
referred  to,  Mr.  Seward,  then  Secretary  of  State,  transmitted,  on 
February  9,  1869,  a  detailed  reply,  consisting,  in  the  main,  of  a  state- 
ment by  Mr.  C.  M.  Walker,  then  Fifth  Auditor  of  the  Treasury 
Department,  of  "disbursements  on  account  of  Northwest  Boundary 
Survey  from  February  14,  1857,  to  December  31,  1868."*  The  total 
expenditures  in  that  period  were  for — 

Salaries $385,608.78 

OontiDgent  expenses , 209,724.25 

Total 696,233.03 

Most  of  these  were  made  in  the  five  years  1857  to  1861,  inclusive. 
After  the  latter  year  a  snmll  ofice  was  maintained  in  Washington  at 
an  annual  rental  of  $S50,  which,  witii  various  minor  items,  entaiiedan 
annual  expense  of  froto  11,200  to  $1,400.  Tlie  work  w«s  finally 
closed  up  and  the  necords  deposited  in  the  State  Depallmettt  in  Octo- 
ber, 1869.*  _ 

1  House  Ex.  Doc.  No.  86,  Fortieth  CongreBB,  third  scflBlou,  102  pp. 

s  liCtter  from  Axchibald  Campbell  to  Acting  Secretary  of  State,  June  27, 1872. 
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For  the  preparation  of  scientific  reports  on  magnetics,  mammals, 
birds,  fishes,  plants,  insects,  fossils,  etc.,  including  the  making  of 
drawings,  there  was  expended  about  $3,500  ^  and  for  the  drawing  of 
the  final  maps  about  19,400. 

For  building  the  initial  monument  at  Point  Roberts  was  paid 
17,590.38,  one-half  of  which  was  paid  by  the  United  States  and  one- 
half  by  Great  Britain.* 

The  cost  to  the  British  Government  of  running  and  marking  the 
boundary  line  I  have  not  found.  A  single  item  bearing  on  the  matter 
is  contained  in  Parliamentary  Papers,  1863,  volume  37,  page  287 
(65-v),  where  there  is  "An  estimate  of  the  sum  required  to  be  voted 
in  the  year  ending  March  31,  1864,  to  complete  the  expenses  of  sur- 
veying the  line  of  boundary  between  the  British  and  United  States 
territory  in  the  western  part  of  North  America,  4,300  pounds," 

While  the  boundary  survey  was  going  forward  there  was  another 
independent  exploration  by  tiie  British  in  progress  in  the  region,  under 
the  direction  of  Capt.  John  Palliser.  Early  in  1857  the  president  of 
the  Royal  Geographical  Society  recommended  to  the  British  foreign 
office  that  a  grant  of  jC5,000  be  voted  to  cover  the  expense  of  two 
years'  exploration  along  the  forty-ninth  and  fifty-third  parallels  and 
between  the  one  hundredth  and  one  hundred  and  fifteenth  meridians.' 
This  sum  was  voted  and  later  on  £1,500  additional,  to  continue  the 
work  one  year  more,  making  three  years  in  all.  Among  the  estimates 
for  the  year  ending  March  31,  1861,  is  an  item  of  £6,300  for  com- 
pleting Palliser's  explorations.  The  results  of  Palliser's  work,  his 
route  of  travel,  etc.,  are  set  forth  in  the  Journal  of  the  Royal 
Geogi*aphical  Society  of  London,  1859,  volmne  29,  pages  xcvii-c;  and 
1860,  volume  30,  pages  267-314. 

MAPS. 
ORIGINAL  MANUSCRIPT  MAPS. 

Two  large  blue  chests  in  the  manuscript  room  at  the  State  Depart- 
ment contain  the  original  observations,  computations,  sketches,  notes, 
etc.,  relating  to  the  Northwestern  Boundary  Survey.  They  do  not 
contain  the  final  maps,  these  being  kept  among  the  treaty  maps.  They 
do,  however,  contain  the  following  manuscript  map  material,  which 
may  be  classified  as  preliminary  and  final: 

Preliminary. — First.  Several  rolls  of  rough  sketches  of  reconnois- 
sances,  triangulation,  trails,  office  plattings,  field  sketches,  etc.,  on 
rough  paper,  drawing  paper,  tracing  linen,  and  tracing  paper.  Some 
of  this  is  original  field  material  identified  by  title,  date,  and  signature. 
Much  of  it,  however,  is  of  the  nature  of  office  studies,  plattings,  etc., 
^hich  served  a  temporary  purpose  and  is  no  longer  of  value. 

>  House  Ex.  Doc.  No.  86,  Fortieth  Congress,  third  sessimjij^gjpj^  vjOOQIc 
«Same,p.97.  j  y  ^ 

'ParliAxnentary  Papers,  1857,  vol.  26,  p.  29  (SS-vUnaeas.  2). 
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Second.  Thero  is  a  serieH  of  19  sheets  on  tracing  linen  covering  the 
entire  line  from  the  sea  coast  eastward  to  the  Rocky  Mountains.  These 
sheets  are  numbered  from  west  to  east,  1  to  19.  E^h  sheet  except 
the  first  embraces  30'  of  longitude  and  from  15'  to  25'  of  latitude. 
Sheet  2,  for  example,  includes  from  123^  to  122^  30';  sheet  3,  longitude 
122°  30'  to  122°,  while  sheet  19,  the  easternmost  of  the  series,  includes 
longitude  114°  30'  to  114°.  The  relief  is  shown  by  broken  horizontal 
curves.  The  scale  is  not  stated,  but  the  parallels  and  meridians  enable 
us  to  infer  that  it  is  1: 64000,  or  about  1  mile  to  1  inch.  These  sheets 
bear  no  title,  no  legend,  no  date,  and  no  names. 

Third.  There  is  a  series  of  five  manuscript  maps  (not  numbered)  on 
a  scale  of  1:120000,  showing  the  entire  line  from  the  sea  coast  to  the 
Rocky  Mountains.  They  appear  to  be  unfinished  drafts.  Relief  is 
shown  by  contours  in  green,  trails  in  red,  and  there  are  a  few  names. 
They  are  drawn  on  backed  drawing  paper.  None  of  them  have 
legends  or  titles,  or  names  of  draftsmen  or  any  authority.  They 
contain  no  dates.  They  appear  to  be  compilations  from  original 
sketches,  notes,  and  surveys.  They  are  not  numbered.  Beginning 
at  the  west  end  of  the  line,  the  sheets  cover  the  following  areas:  The 
first  sheet  covers  from  latitude  48°  40'  to  49°  26',  and  from  longitude 
123°  20'  to  120°  50',  being  30  inches  high  and  61  inches  wide.  The 
second  sheet  covers  from  latitude  48°  33'  to  49°  35',  and  from  longi- 
tude 121°  15'  to  119°  12',  being  38  inches  high  and  50  inches  wide. 
The  third  sheet  covers  from  latitude  48°  30'  to  49°  18',  and  from  lon- 
gitude 119°  35'  to  117°  40',  being  29  inches  high  and  50  inches  wide. 
The  fourth  sheet  covers  from  latitude  47°  35'  to  49°  10',  and  from 
longitude  117°  50'  to  114°  40',  being  59  inches  high  and  55  inches  wide. 
Owing  to  its  inconvenient  size  this  sheet  has  been  cut  into  two  pieces 
along  the  parallel  of  48°  21'.  The  meridians  are  erroneously  num- 
bered. The  fifth  sheet  covers  from  latitude  48°  15'  to  49°  35',  and 
from  longitude  116°  08'  to  113°  13',  being  50  inches  high  and  71  inches 
wide.  This  map  also  has  been  cut  into  two  pieces  along  the  meridian 
of  114°  55'.  Like  the  preceding,  the  meridians  are  erroneously  num- 
bered. Owing  to  its  size,  this  roll  of  maps  is  not  kept  with  the  other 
material  in  the  chests  above  mentioned. 

Fourth.  There  is  an  unfinished  manuscript  map,  in  two  sheets,  on 
unmounted  drawing  paper,  covering  the  entire  line  from  the  sea  coast 
to  the  Rocky  Mountains.  It  includes  latitude  47°  to  50°  and  longi- 
tude 113°  30'  to  125°,  is  on  the  conic  projection,  and  is  projected  on 
the  one  hundred  and  nineteenth  as  the  central  meridian.  The  eastern 
part  includes  longitude  113°  30'  to  119°,  the  western  119°  to  125°. 
The  scale  is  not  stated,  but  appears  to  be  1 :  601000.  There  is  no  title, 
no  date,  no  signature.  It  is  an  outline  map,  no  relief  being  shown. 
The  camps  are  shown,  but  the  boundary  monuments  are  not. 
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Fifth.  The  foregoing  four  groups  I  have  called  preliminary  maps. 
There  is,  however,  a  fifth  group,  a  set  of  seven  tracings,  which  have 
an  official  character  which  places  them  in  a  different  category.  These 
seven  tracings,  on  tracing  linen,  are  on  a  scale  of  1 :  120000,  are  num- 
bered from  west  eastward,  and  each  sheet  includes  1°  20'  of  longitude 
and  30'  of  latitude,  being  15'  on  each  side  of  the  forty-ninth  parallel. 
Sheet  1,  the  westernmost,  includes  longitude  123°  10'  to  121°  60'; 
sheet  2,  121°  50'  to  120°  30',  and  so  on;  and  sheet  7,  the  easternmost, 
115°  10'  to  113°  50'.  On  these  maps  are  shown  trails,  camps,  caches, 
monuments,  a,nd  names;  the  relief  also  is  shown  by  red  contour  lines. 

Sheet  1  has  the  following  legend: 

Tracings  numbering  from  1  to  7,  showing  the  topography,  names,  and  scales 
adopted  by  the  British  and  United  States  Boundary  Commissions  for  their  final  maps. 
By  order  of  the  commissioners. 

K.  W.  Haig, 
Capen  an  Arey,  Astr.  British  OommU^n, 
G.  Clinton  Gardner, 
AssH  Astr,  and  Surv,,  U,  S.  B.  C, 
Washington  City,  May  SO,  186S. 

Final  drawings. — ^The  final  original  manuscript  maps  resulting  from 
the  survey  are  thirteen  in  number.  To  this  should  be  added  the  title 
page,  making  fourteen  drawings.  They  are  beautifully  drawn  on 
*' smooth  antiquarian"  drawing  paper,  backed  with  muslin,  and  bound 
with  blue  braid.  The  sheets  are  of  uniform  size,  being  30  inches  high 
and  42  inches  wide.  They  are  kept  among  the  treaty  maps  in  the  library 
of  the  Department  of  State.  They  are  drawn  wholly  in  black  and  show 
trails,  timber,  camps,  monuments,  etc.  Topography  is  shown  by 
hachures.  The  scale  of  the  ten  detailed  maps  is  1: 120000,  or  1.89  miles 
to  1  mch:  of  the  two  general  maps  1: 720000,  or  11.37  miles  to  1  inch, 
and  of  the  index  map  1: 1200000,  or  18.94  miles  to  1  inch.  This  series 
of  drawings  was  obviously  planned  to  form  an  atlas.  Of  this  the  con- 
tents would  be: 

1.  Title. 

2.  Index  map  showing  location  of  ten  detailed  sheets.  ^ 

3.  General  map,  eastern  section. 

4.  General  map,  western  section. 

5.  Detailed  sheets  numbered  1  to  7  (from  east  to  west),  showing  land  boundary. 

6.  Detailed  sheets  numbered  8  to  10,  showing  water  boundary. 

The  title  is  as  follows: 

Maps  of  the  Boundary  between  the  United  States  and  the  British'  Possessions  as 
established  by  the  treaty  of  Washington,  June  15,  1846.  Surveyed  under  the  direc- 
tion of  the  Joint  Commission  appointed  to  carry  into  effect  the  First  Article  of  the 
Treaty. 

The  index  map  is  entitled: 

Index  Map  showing  the  limits  of  the  detailed  sheets  of  the  TJ.  S.  North  Western 
Boundary  Survey. 

1  The  plate  which  accompanie8  this  bulletin  is  a  copy,  on  a  reduced  scale,  of  this  map. 
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The  general  map  (western  section)  has  outside  the  border  the  legend 
"U.  S.  North  West  Boundary  Survey,  Archibald  Campbell,  U.  S- 
Commissioner;  John  G.  Parke,  U.  S.  Eng.,  Chief  Astr.  and  Sur- 
veyor."   The  title  is  as  follows: 

Map  of  Weetern  Section.  Prom  notea  by  John  G.  Parke,  U.  S.  Engineers,  Chief 
Astr.  and  Surveyor,  6.  Clinton  Grardner,  Ass't  Aetr.  and  Surveyor,  and  Jas.  B. 
Harris,  Henry  Custer,  Clias.  T.  Gardner,  GeoiKe  Gibbs,  Francis  Hadson  and  B.  V. 
Peabody,  Aas'ts  U.  S.  Boundary  Survey. 

Compiled  and  drawn  by  Lemuel  D.  Williams,  Theodor  Kolecki,  and  Edward 
Freyhold.  By  order  of  U.  S.  Commissioner.  (Signed)  G.  Clinton  Gardner,  Ais't 
Astr.  and  Surveyor,  U.  S.  Boundary  Survey,  Office  Washington  D.  C.  1866.  Scale 
1: 720000  or  11.37  miles  to  one  inch. 

This  map  includes  from  longitude  118^  to  126,°  and  the  eastern  sec- 
tion, bearing  a  similar  title,  includes  from  longitude  110°  to  118°.* 

The  detailed  sheets  showing  the  land  boundary,  numbered  1  to  7, 
are  signed  "  Jno.  G.  Parke,  Major  of  Engrs.,  Brevet  Major  General, 
U.  S.  A.,  Chief  Astr.  and  Surv.  Archibald  Campbell,  U.  S.  Com- 
missioner, etc.  etc.  etc.  and  J.  S.  Hawkins,  Colonel  R'l  Eng'rs.,  H.  B. 
M.  Commissioner."    The  date  of  signing  is  recorded  as  May  7,  1869. 

The  detailed  sheets  showing  the  water  boundary,  numbered  8  to  10, 
have  no  titles,  but  each  has  the  following  written  upon  it:  ''That 
part  of  the  boundary  line  described  in  the  treaty  of  June  15,  1846, 
between  the  continent  and  Vancouver  Island  not  agreed  upon  by  the 
Joint  Commission. "  These  are  signed  by  John  G.  Parke  and  Archibald 
Campbell.  They  do  not  bear  the  signature  of  any  member  of  H.  B.  M. 
Commission.     The  date  of  signing  is  November  3,  1869. 

Of  these  final  maps,  the  seven  detailed  sheets  showing  the  land 
boundary  have  been  photolithographed  and  a  small  edition  printed. 
Just  when  they  were  printed  or  how  large  the  edition  I  have  not 
learned.  These  photolithographs  are  on  double  the  scale  of  the  origi- 
nal (i.  e.,  1:60000).  They  were  printed  by  the  New  York  Lithograph- 
ing, Engraving,  and  Printing  Company,  Julius  Bien,  superintendent. 
The  sheets  are  numbered  from  east  to  west,  and  the  seventh  or  western- 
most bears  the  following  title: 

Photo-lithographic  Copy  of  the  detailed  mape  of  the  North  West  Boondary  from 
Point  Roberta  to  the  Rocky  Mountains  between  the  United  States  and  the  British 
Possessions  under  the  Treaty  of  June  15th,  1846,  showing  Monuments,  Cuts,  and 
other  Marks.  Archibald  Campbell,  U.  8.  Comr.  N.  W.  Boundary  Survey.  Scale 
1 :  60000  (enlarged  to  twice  the  scale  of  original  drawings) .  Photo-lith.  by  New  York 
Litho'g  Engrav'g  and  Print'g  Co.,  Julius  Bien,  Sup't 

The  sheets  are  printed  wholly  in  black,  are  28  inches  high  by  71 
inches  wide  and  printed  in  two  pieces.  Relief  is  shown  by  hachureB 
and  timber  by  the  usual  convention.     Boundary  marks  are  shown  by 

1  In  the  library  of  the  Coast  and  Geodetic  Survey  I  have  seen  a  photograph  of  thia  western  sbeeL 

It  Is  a  pale  and  iaded  copy,  18  by  24  Inches,  was  made  by  Alexander  Gardner,  and  Is  on  a  scale  of 

1: 1070000.  or  about  17  xnUea  to  1  inch. 
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black  circles  unaccompanied  by  names  or  any  clesignations.  Of  these 
maps  I  have  seen  copies  in  the  Library  of  Congress,  in  the  Geological 
Survey,  in  the  General  Land  Office,  in  the  Office  of  tibe  Chief  of  Engi- 
neers, and  in  the  State  Department.  Some  of  these-  are  numbered 
and  others  not.  Could  there  have  been  two  editions?  These  sheets 
cover  less  territory  than  the  originals.  They  show  the  belt  of  topog- 
raphy, but  omit  the  signatures  and  legeuds,  if  indeed  there  were  any 
on  the  copy  furnished  the  lithographer.  The  copy  in  the  State  Depart- 
ment has  a  clear,  strong  red  line  along  portions  of  thQ  boundary  and 
under  the  title  (sheet  7)  has  the  following  in  the  draftsman's  hand: 

Note. — ^The  red  lines  indicate  the  portions  of  the  boundary  actually  surveyed  and 
marked  by  vistas  cut  through  the  forest  and  monuments  of  stone. 

In  the  General  Land  Office  there  is  a  photographic  copy  of  the 
detailed  sheets  dated  1866,  on  which  are  lines  similar  to  the  red  ones 
above  mentioned.  As  to  this  photographic  copy  we  have  the  follow- 
ing statement  made  by  Mr.  Campbell  in  a  letter  to  the  Secretary  of 
State,  dated  February  3, 1869:^ 

In  collating  the  results  of  the  survey  »  *  *  complete  maps  on  a  large  scale 
[were]  made  of  the  entire  boundary  and  the  adjacent  country.  A  general  map  has 
also  been  made,  showing  the  extent  of  the  country  traversed.  And  to  facilitate  the 
survey  of  the  public  lands,  photofcraphic  duplicates  of  the  detailed  sheeta  showing 
each  monument  on  the  boundarv  line,  with  its  gepgrajphical  position,  were,  furnished 
to  the  General  Land  Office. 

I  have  examined  these  photographs  iipi  the  General  Ijand  Office. 
There  are  four  of  them,  each  20  by  70  inches  in  size,  and  each  com- 
posed of  several  separate  photographs,  which  have  b^em  joined 
together,  mounted  on  cloth,  and  bound  with  blue  braid.  A  special 
title  was  prepared  and  photographed  for  each  of  these  four  maps. 
The  title  of  the  easternmost  sheet  is  as  follows: 

Photographic  Sketch  of  the  detailed  Maps  of  the  Boundary  between  the  United 
States  and  the  British  Possessions,  showing  the  Monuments  Jrcm  Mooyie  and  YaKk 
ZHvide  to  Rocky  Mountain  Divide.  Mapped  under  the  direction  of  the  United  States 
North  West  Boundary  Commission.  From  Surveys  by  the  Joint  Ck>mmission  to  carry 
into  effect  the  1st  Article  of  the  Treaty  between  the  United  States  and  Great  Britain 
and  authorized  on  the  part  of  the  United  States  by  Act  of  Congress  of  August  11th 
1856. 

Archibald  Campbell,  U.  8.  Commissioner. 

John  G.  Parke,  U.  S.  Eng.,  Chief  Astr.  and  Surveyor. 

G.  Clinton  Gardner,  Ass*t  Astr.  and  Surveyor. 

William  J.  Warren,  Secretary. 

John  J.  Major,  Clerk. 

Scale  1:  120000.    1866. 

The  titles  of  the  others  are  identical  with  this,  except  as  to  the 
country  covered.  This  easternmost  sheet  embraces  lo^gitude  113°  45' 
to  116^,  from  Mooyie  <md  YaKk  Divide  to  Rocky  Mountain  Divide; 

1  House  Ex.  Doc.  No.  86,  Fortieth  CongreaB,  third  session,  p.  96.  ^-^  ^ 
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the  next,  longitudes  116^  to  1181^,  /ram.  Inchumtum  River  to  Mooyie 
and  YaKk  Divide;  the  next  longitudes,  118i^  to  121°,  from  Divide 
qf  Cascade  Mountains  to  Inchuintum;  and  the  last,  longitudes  121^ 
to  l28i°,  frmri  Point  Hoberts  to  Divide  of  Cascade  M&t'ntains. 

The  geographic  positions  of  the  various  camps,  stations,  etc.,  are 
given  on  these  maps,  as  are  also  the  longitudes  of  the  boundary  monu- 
ments, ac<x)mpanied  by  brief  descriptions  of  the  locations.  These 
positions,  classified  in  two  groups  and  arranged  in  order  of  longitude, 
are  printed  on  pages  28-39  of  this  bulletin. 

The  preparation  of  the  13  final  original  drawings  was  apparently 
begun  in  1863.  There  is  an  autograph  memorandum  by  Mr.  G.  Clin- 
ton Gardner,  dated  June  30,  1863,  containing  an  estimate  of  the  time 
required  to  make  these  drawings.  He  estimates  that  the  drawing  of 
seven  sheet  of  1:120000  scale  will  take  eighty-two  weeks'  work,  and 
that  two  sheets  of  the  general  map  of  1:720000  scale  thirty-five  weeks' 
work.     After  discussing  methods  and  costs  be  adds: 

The  scale  spoken  of  by  the  English  commissioner  for  the  general  map  was 
1 :  600000,  but  that  scale  would  require  laTger  sheets  than  those  used  for  the  detailed 
maps.  I  have  therefore  proposed  to  use  for  the  general  maps  1/6  instead  of  1/5  of 
that  of  the  detailed  maps  in  order  that  all  the  sheets  shall  be  of  uniform  size. 

As  to  the  drawing  of  these  sheets  and  their  cost,  there  are  three 
liienioi*andums  in  the  handwriting  of  Mr.  Gardner.  The  first,  undated, 
is  as  follows: 

Seven  detail  sheets  from  Point  Roberta  to  Rocky  Mountains,  at 

$600 $4,200 

The  water-boundary  sheet 1, 800 

The  two  general  sheets,  one  from  Columbia  River  west 1, 500 

And  the  other  from  Columbia  east  to  Fort  Benton 1,000 

8,600 

The  second  memorandum,  dated  October  31,  1804,  is  as  follows: 

The  seven  detail  sheets  have  cost  $4,085,  [and]  when  com- 
pleted [will  cost]  $115  [more] $4,200 

The  general  sheets  have  cost  $1,867,  [and]  when  completed  [will 
cost]  $813  [more] 2,500 

The  water-boundary  sheet  has  cost  $750,  [and]  when  completed 

[will  cost]  $925  [more] 1,675 

Total 8,375 

The  third  memorandum,  dated  January  1,  1865,  is  as  follows: 

Water-boundary  sheet $2,000 

Detail  sheets,  7  at  $600 4,200 

General  maps.  No.  1,  $1,800;  No.  2,  $1,400 3,200 

Total  cost  of  the  drawing  of  maps 9, 400 

Thus  it  appears  that  the  drawing  of  these  maps  was  completed  late 
in  1864  or  early  in  1865.  The  photographic  copy  of  them  in  the  Gen- 
eral Land  Office  is  dated  1866.  ^gtzed by kj^^^v^ 
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The  drawing  was  done  by  Edward  Freyhold,  of  No.  4i  Shai^p  street, 
Baltimore,  by  L.  D.  Williams,  and  by  Theodor  Kolecki.  Freyhold 
did  the  "hill  work" — i.  e.,  the  hachiires — ^and  the  othere  the  outline, 
lettering,  etc.  Prior  to  February,  1864,  Freyhold  had  drawn  the  hill 
work  on  detail  sheets  3  and  7. 

Among  the  papers  is  an  unexecuted  contract  (apparently  the  original 
draft)  between  the  United  States  Northwestern  Boundary  Commission 
and  Edward  Freyhold,  whereby  Freyhold  agrees  to  draw  the  hill 
work  on  sheets  1,2, 4,  6,  and  6  "similar  and  not  inferior  to  certain 
other  work  executed  by  him  on  sheets  3  and  7"  for  $1.75  per  square 
inch,  and  to  complete  the  work  "before  the  31st  day  of  August,  1864." 

Sheet  4  was  finished  March  5,  1864,  and  contained  214i-  square 
inches  of  hill  work;  sheet  0  was  finished  April  26, 1864,  and  contained 
249i  square  inches  of  hill  work;  sheet  5  was  finished  June  6,  1864, 
and  contained  137tV  square  inches  of  hill  work;  sheet  2  was  finished 
August  13,  1864,  and  contained  225  (j^j  square  inches  of  hill  work. 
There  is  no  record  as  to  No.  1,  but  it  is  probable  that  it  was  finished 
on  March  5,  so  that  the  hill  work  was  all  completed  by  August  13 
and  the  drawing  of  the  final  maps  completed  about  the  beginning  of 
the  year  1865. 

BRITISH  MAPS. 

On  June  23,  1871,  Sir  Edward  Thornton,  then  British  minister  in 
Washington,  sent  to  the  Department  of  State  an  atlas  comprising 
maps,  views,  and  tables  of  geographic  positions  of  the  northwest 
boundary.     This  atlas  is  entitled: 

Maps  of  the  land  boundary  between  the  British  posaesaions  in  North  America  and 
the  United  States  as  established  by  the  treaty  of  Washington,  15th  June,  1846,  and 
surveyed  and  marked  under  the  direction  of  the  Joint  Commission  appointed  to 
carry  into  effect  the  Ist  article  of  the  treaty.  Scale  1 :1 20000,  or  1.8939  statute  miles 
to  one  inch.  Photo-zincographed  at  the  ordnance  survey  office,  Southampton, 
under  the  superintendence  of  Cap*t.  Parsons,  R.  E.,  F.  R.  A.  S.;Ool.  Sir  Henry 
James,  R.  E.,  F.  R.  S.,  etc.,  director,  1869. 

•     Then  follows: 

(a)  An  index  map  composed  of  two  double-page  sheets  on  a  scale  of 
1:600000. 

(b)  Seven  detailed  sheets,  scale  1:120000,  numbered  1  to  7  from  west 
to  east.  All  are  dated  May  7,  1869,  and  signed  by  J.  S.  Hawkins, 
H.  B.  M.  Comm'r,  Archibald  Campbell,  U.  S.  Comm'r,  Samuel  An- 
derson, Lt.  R.  Eng'rs  Secretary  for  Captain  Haig,  R.  A.,  Chief  Astron- 
omer. Sheets  1  and  7  were  drawn  by  J.  Carroll,  2  by  H.  Walthouse, 
and  3,  4,  5  and  6  by  F.  B.  Grose. 

(c)  A  title  page  for  another  series  of  six  sheets  on  the  mile  scale  is 
as  follows: 

Maps  of  the  land  boundary  l)etween  the  British  poaseseionfl  in  North  America  and 
the  United  States  as  established  by  tlie  treaty  of  Washington  15th  June,  1846,  and 
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surveyed  and  marked  under  the  direction  of  the  Joint  Commission  appointed  to 
carry  into  effect  the  1st  article  of  the  treaty.  iScale  of  1:63360  or  one  statute  mUe  to 
one  inch.  Photo-zincographed  at  the  ordnance  survey  office  under  the  superintend- 
ence of  Captain  R.  M.  Parsons,  R.  E.,  F.  R.  A.  8. ;  Col.  Sir  H.  James,  R.  E.,  F.  R.  S-, 
etc.,  director,  1869. 

The  six  sheets  following  this  are  numbered  1  to  6,  from  west  to  east, 
and  are  signed  "J.  S.  Hawkins,  colonel,  Royal  Engineers,  H.  B.  M. 
commissioner,  7th  May,  1869."  The  geographic  coordinates  of 
camps  and  stations  are  given;  topography  is  shown  by  hachures, 
tniils  are  shown  in  brown,  and  water  in  blue.  Iron  monuments  are 
shown  by  a  square  symbol  ( ■ )  and  stone  monuments  by  a  round 
one  (•).  The  vistas  and  cleared  part  of  the  line  appear  to  be 
indicated  by  two  lines,  one  down  on  each  side  of  the  parallel, 
thus, . 

(d)  Between  the  title  of  the  mile  scale  sheets  and  the  sheets  them- 
selves are  two  double  pages,  the  first  containing  ten  photographic 
views  of  monuments  and  vistas,  as  follows: 

Initial  monument,  stone  obelisk,  Point  Roberts,  four  views,  one  of  each  fai^. 

Boundary  monument,  Mooyie  River. 

Boundary  monument  and  cutting,  Kootenay  East. 

Boundary  monument  and  cutting,  Yak'h  River. 

Boundary  monument  and  cutting,  Kish-e-nehn. 

Boundary  monument,  watershed  Rocky  Mountains,  looking  north. 

Boundary  monument,  watershed  Rocky  Mountains,  looking  south. 

The  second  double  page  contains  two  tables  of  geographic  coordi- 
nates, with  descriptions  of  stations.  These  tables  are  printed  in  this 
bulletin,  pages  29,  31,  33,  35,  37,  and  39. 

According  to  these  tables  there  are  161  monuments,  marking  {>arts 
of  a  })oundary  line  410  miles  long.     These  are: 

Stone  obelisk 1 

Iron  pillars 42 

Pyramids  of  stones 3 

Bench  marks 2 

Mound  of  earth 1 

Piles  of  stones 112 

Total 161 

(e)  Lastly  we  have  this  double  title  page: 

Maps  to  illustrate  the  boundary  line  established  by  the  convention  of  London, 
20th  October,  1818,  and  the  treaty  of  Washington,  15th  June,  1846,  between  the 
British  Possessions  in  North  America  and  the  United  States,  compiled'  from  the 

following  authorities: 

******* 

Scale  of  .0528  inches  to  1  statute  mile,  or  1:1200000.     Photozincographed,  etc. 

1869. 

This  is  followed  by  three  double-page  photographic  maps  showing 
the  country  between  the  forty-fifth  and  fifty -first  parallels  of  north 
latitude  and  from  the  Pacific  Ocean  eastward  to  ^IPei^^^^^vj v  ik. 

igi  ize      y  ^ 
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GEOGliAPHIC  COORDINATES. 

The  geographic  positions  of  various  camps  and  stations  in  the  vicin- 
ity of  the  parallel  were  detennined  astronomically.  Latitudes  were 
determined  with  the  zenith  telescope;  azimuth  and  time  with  the  tran- 
sit. Longitudes  were  determined  by  chronometer,  by  moon-culminat- 
ing stars,  and  at  one  station,  Camp  Mooyie,  by  the  solar  eclipse  of  July 
7,  1860. 

It  would  seem  that  28  fundamental  or  base  stations  were  established 
near  the  boundary.  For  these  stations  measurements  were  made  to 
the  parallel.  Thereupon  other  stations,  with  monuments,  were  estab- 
lished on  the  parallel.^  Of  these  stations  on  the  parallel  there  are  161. 
The  description  of  these  fundamental  or  base  stations  and  of  the  161 
stations  on  the  parallel,  their  location,  longitude,  etc.,  are  given  in 
Tables  1  to  IV  herewith.  Tables  I  and  III  are  made  up  from  data  on 
the  photographic  copies  of  the  final  map  which  were  deposited  in  the 
General  Land  OflBce  in  1866.  Tables  II  and  IV  are  copied  from  the 
British  atlas  in  the  State  Department,  which  was  presented  by  the  Brit- 
ish minister.  Sir  Edward  Thornton,  in  1871.  The  results  from  the  two 
sources  are  almost  identical,  but  as  they  are  not  absolutely  so,  and  as 
the  originals  are  not  conveniently  accessible,  it  was  deemed  best  to 
print,  side  by  side,  the  results  from  these  two  sources. 

1  For  method  employed  see  Appendix  A,  pp.  W-C5. 
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Tablb  I. — Geographiccd  coordincUes  of  campSf  statians,  etc 

FROM  AMERICAN  SOURCES. 


No. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 


Station. 


Latitude. 


Longitude. 


Camp  Akamina 

Camp  Kishcnehn 

Ford  of  Flathead  River 

Junction  of  trail  to  Wigrwam  Station 

Wigwam  Station 

CampKootenay  East 

Yahk'h  Station 

CampMooyie 

Mooyic  trail  monument 

Acklew  Cache,  junction  of  trails 

Camp  Kootenay  West 

Kootenay  Mountain  Station 

Pend  d'Oreille  Station 

Fort  Shepherd  Station 

Camp  Columbia 

Camp  Statapoostin 

Inchuintum  Station 

Camp  Nehoialpitkun  

Camp  Oaoyoos  or  Osoyoos  Station 

Camp  Slmilkameen , 

Nais-nu-loh  Station 

Junction  of  trails,  Naisnuloh v 

Camp  Pa-say-ten , 

Junction  of  trails,  Pa-say-ten  Valley , 

Roche  Station .^ 

Camp  Skagit , 

Crossing  of  Skagit  River  on  trail , 

Camp  Chuch-chO'hum , 

Camp  Chlloweyuck 

En-saw-kwatch  Station 

Sen  -eh-say  Station , 

Camp  Tummeahai 

Intersection  of  Whatcom  and  Lake  trails., 

Chilowcyuck  Depot , 

CampSumass 

British  Station 

Camp  Simiahmoo , 


00  52.2 

00  02.6 
57  01.1 
55  31.4 
59  42.8 
59  44.4 
59  66.4 

01  25.6 
00  01.3 
54  21.4 
59  54.9 
00  12.8 
00  03.5 
00  00 
59  49.1 
00  13.96 
59  58.5 
59  02.9 
50  56.4 
59  12.0 
59  62.9 
07  54.8 
59  42.2 
09  38.8 
59  49.8 
00  01.8 
07  4Z7 
00  03.5 
00  21.9 
00  80 

00  84.8 

02  04.9 
06  05.4 
09  28.2 

01  25.8 

00  48.1 


114  03 
21 
24 
43 
45 

115  11 
38 

116  12 
14 
22 
31 

117  10 
21 
37 
37 

118  16 
28 
44 

119  24 
34 

120  00 
00 
32 
33 
39 

121  02 
08 
16 
23 
30 
36 
47 
54 
57 

122  11 


34 

09 

26.6 

83.7 

02 

19.2 

51 

40.6 

69.2 

02.1 

16.2 

48.4 

62.9 

19.4 

41.8 

16.6 

12.  S 

28.5 

12 

63.2 

18.8 

69.9 

12.8 

88.9 

14.8 

45.2 

29.2 

41.4 

41.8 

41.8 

15.4 

34.4 

56.8 

59 

82.8 

01.6 

90 
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No. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

87 

88 


Table  II. — Geograpfdcal  coordinates  of  camp^y  iUalio7tJ<,  tie. 

FROM  BRITISH  SOURCES. 


HUtion. 


Camp  Akamina  and  Station. 
Camp  Kiah-e-nehn 


Latitude. 


19    00    62.0 
49    00    02.8 


Longitude. 


114    03    34.0 
114    21    09.0 


Wigwam  Station 48 

Camp  Kootenay  East 

Yahic'h  Station 

Camp  Mooyie 


48    69 

48  69 

49  01 


42.8 
41.  G 
66.4 
26.0 


114  45  02.0 

115  11  19.2 

115  88  57.0 

116  12  40.6 


Camp  Kootenay  West 

Kootenay  Mountain  Station 

Pend  d'Oreille  Station 

Fort  Sheplierd  Station 

Camp  Columbia 

Camp  Stat-a-poo6-tin 

In-chu-in-tum  Station 

Camp  Ne-hoi-al-piMc  wu 

Camp  O-BO-yoos  &  O-so-yooe  Station . 

Camp  Simil-karmeen 

Nais-nu-loh  Station 


48  69 

49  00 
49  00 
49  00 

48  69 

49  00 
48  50 

48  69 

49  00 
48  69 
48  60 


66.1 
12.8 
03.6 
00.0 
60.4 
10.8 
68.5 
04.8 
00.9 
12.1 
63.9 


116  31 

117  10 
117  21 
117  37 

117  37 

118  16 
118  28 

118  44 

119  24 

119  34 

120  C) 


16.2 
48.4 
62.9 
19.4 
41.8 
16.6 
12.3 
28.6 
12.0 
63.2 
18.8 


Camp  Pa-say-ten  . 


48    69    42.6 


120    32    12.8 


Roche  Station . 
Camp  Skagit . . 


48  69    49.8 

49  00    02.3 


120  39    14.8 

121  02    46.2 


X^mp  Chuck-che-hum  . . 

Camp  Chiloweyuck 

En-saw-kwatch  Station  . 

Sen-eh-say  Station 

Camp  Tummeahai 


49  00  03.7 

49  00  22.2 

49  00  30.0 

49  00  34.8 

49  02  04.9 


121  16  41.4 

121  23  41.8 

121  80  41.8 

121  36  15.4 

121  47  5M.4 


Camp  Sumass  and  Station 

British  Station 

Camp  Simiahmoo  Observatory . 
Obelisk  at  Initial  Point 


49  01  25.8 

49  00  00.0 

49  00  43.1 

49  00  00.0 


122  11  52.8 

122  43  69.9 

122  45  80.0 

123  03  68.0 
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Tablk  111. — LoaUions  and  longiludea  ofUie  boundary  vumumeiiU. 
FROM  AMERICAN  SOURCES. 


No. 


location  of  monument 


Longitude. 


Divide  of  Rocky  Mountains., 


Left  banlc  of  Ktshenehn  Creek 

Near  trail  entering  Boundary  Pais 

Second  terrace,  left  bank  of  Flathead  River  . 


First  bench,  right  bank  of  Flathead  River  . 


West  bank  of  river 

Hillside,  west  of  river 

Small  creek,  foot  of  mountain. 


Second  plateau,  left  bank  of  river  . 

Right  bank  of  river 

Brink  of  ravine,  base  of  mountain . 


Side  of  hill 

Ridge  of  hill , 

Flat,  east  side  of  river 

Flat,  west  side  of  river , 

Flat,  west  of  river 

High  bluff,  left  bank  of  creek 

Left  bank  of  creek,  water's  edge 

IMateau  above  creek 

Side  of  mountain,  west  side  of  valley  . 


Brow  of  first  hill,  right  bank  of  river 

Mountain  slope,  west  side  of  valley 

Bench,  west  side  of  river 

Mark  on  face  of  rock  on  hillside 

Right  bank  of  river,  meridian  of  Peud  d'Oreille  Station. 


Bench,  west  side  of  river 

Sharp  ridge,  west  side  of  river. 
Near  east  bank  of  river 


On  brink  of  hill,  west  bank  of  river. , 

On  hilltop,  west  of  Camp  Columbia  . 

On  ridge 

....do 

On  ridge  between  streams 

....do 

On  slope  of  hill  between  streams 

On  slope  of  hill  east 

On  hill  between  streams 

On  hill  west  side  of  stream 


IH  08  28. 4 

21  17.3 

27  09.4 

28  02.5 

45  16.1 
45  42 
115  08  2&  7 

10  11.6 

11  11.2 
16  01.4 

38  02.S 

38  29.1 

39  10.5 
89  24.5 
39  46.5 

a]16  11  24 

11  25.6 
all  54 

12  22.3 


31  05.9 

35  44.9 

117  08  55.9 

09  56.5 

21  52.9 

22  03 
22  54.8 
86  59.4 


37  36.2 

38  49.1 
41  17.7 
45  49.5 
53  06.1 
59  00.9 

118  01  62.2 

08  17.1 
05  15.8 

09  26 


a  Approximate. 


Digitized  by 


Google 
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Tablb  IV. — Locations^  longitudes^  and  descriptions  of  the  boundary  monuments. 
FROM  BRITISH  SOURCES. 


No. 


7 

8 

9 
10 
11 

12 
13 
14 
15 
16 
17 
18 
19 
20 

21 

22 

23 

21 

25 

26 

27 
28 
29 


31 

32 
83 
34 
35 
36 
87 
38 
39 
40 


Location  of  monument 


On  the  divide  of  the  Rocky  Moun- 
tains. 

On  left  bank  of  Kishenehn  Creek.. 

Near  trail  entering  Boundary  Paas. 

On  first  bench,  right  bank  Flathead 
River. 

On  second  terrace,  left  bank  Flat- 
head River. 

Near  west  bank  of  river 

On  hill  west  of  river 


At  foot  of  mountains,  left  bank 
small  creek. 

On  second  plateau,  left  bank  river. 

On  right  bank  Kootenay  River 

On  east  brink  ravine  beyond  which 
the  mountains  rise. 

On  hillside  east  of  river 

do 

Near  east  bank  of  river 

On  west  side  of  river 

do 

On  high  bluff,  left  bank 

On  left  bank  of  creek  close  to  water. 

On  plateau  above  creek 

On  side  of  mountain,  west  side  of 
valley. 

On  trail  leading  from  the  north  to 
Cholemta. 

On  brow  of  first  hill,  right  bank 
river. 

On  side  of  mountain,  west  tude  of 
valley. 

On  bench,  west  side.  South  Fork 
Salmon  River. 

On  face  of  rock  on  ridge  east 


Longitude. 


Latitude  mark,  Pend  d'Oreille  Sta- 
tion. 

On  bench,  west  side  of  river 

On  high  ridge  wert 

Near  cast  bank  of  Columbia  River. 

Near  east  bank  of  river 


On  brink  of  hill,  west  bank  Co- 
lumbia River. 

On  hilltop,  west  of  Camp  Columbia. 

On  side  of  hill  between  streams 

do 

do 

do 

On  slope  between  streams 

do 

On  hill  between  streams 

On  hill  west  side  of  stream 


114  03  28.41 

20  53.9 

21  17.3 

27  09.4 

28  02.5 

45  16.1 
45  42.0 

115  03  28.7 

10  11.6 

11  n.2 

16  01.4 

88  02.8 

38  29.1 

89  10.5 
89  24.5 

39  46.5 
a  116  11  24 

11  26.6 
all  51 

12  22.3 

14  59.2 
81  05.9 
35  44.9 
U7  08  55.9 
09  56.5 

21  52.9 

22  08 
22  54.8 

86  59.4 

87  05.2 

87  36. 2 

38  49. 1 
41  17.7 
45  49.5 
53  06.1 
59  00.9 
118  01  52.2 

08  17.1 
05  15.8 

09  26.0 


Description. 


Pile  of  stones. 


.do. 
.do. 
.do. 

-do. 

.do. 
.do. 
.do. 

-do. 
.do. 
.do. 

.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
-do. 

.do. 

.do. 

.do. 


From  what  station 
determined. 


Camp    Akamina 
and  Station. 

Camp  Kishenehn.' 

....do 

do 


....do 

Bench  mark 

t 
Pile  of  stones. 


....do. 
....do. 
....do. 


.do. 

.do. 

.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do- 
.do. 
.do. 


.do. 


Wigwam  Station 
....do 


Camp    Kootenay 
East. 


.do. 
.do. 
.do. 


Yahk'h  Station. 

do 

do 

do 

do 

CampMooyie... 

do 

do 

....do 


.do. 


Camp    Kootenay 
West. 


.do. 


Kootenay  Mt.  Sta- 
tion. 


.do. 


Pend  d'Oreille 
Station. 


.do. 
.do. 


Fort  Shepherd 
Station. 

Gamp  Stat-a-poos- 
tln. 


.do. 

.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


No.  in 
Brltixli 

AtllKS. 


IGl 

160 
159 

ir* 

157 

156 
155 
154 

153 
152 
151 

150 
149 
148 
147 
146 
145 
144 
143 
142 


140 
139 
138 
137 


135 
13-1 
133 

132 


130 
129 
12.S 
127 
126 
125 
124 
123 
122 


a  Approximate. 


Digitized  by 


Google 


32 


NORTHWESTERN    BOUNDARY    OF   UNITED   STATES.      [bui,l,174. 


Tablb  111. — JjtHxUiorui  and  UmtjUnde»  of  the  Umiuianj  wamummU — (.'oiitinued. 
FROM  AMERICAN  SDURCES— C^juUiukhI. 


No. 


L(x»tl(>n  of  monument. 


Side  of  moantain  etuA  of  river. 


Gravel  bench  west  of  river 

Near  the  trail  to  tV)lvIlle 

Point  of  rldgo  at  bend  of  valley. 


North  slope  of  mountain  south  of  river. . 


High  ridge  south  of  river 

High  ridge  south  of  Nehoialpitkwu  River. 

....do 

In  valley  at  base  of  mountain,  south 


.do. 


In  valley  south  of  Nehoialpitkwu  River. 
In  valley  east  of  Col ville  trail 


Near  edge  of  first  plateau. 


Firat  plateau  west  of  river 

First  bench  west  of  small  creek 

Summit  between  creeks 

Divide  In  bend  of  the  Nehoialpitkwu  River. 


Kharfi  ridge  iK'tween  creeks. 


Northern  slope  of  mountain. 
....do 


Open  country  oust  of  Rock  Creek. 


.do. 


....do 

Eai't  of  Col vllle  trail 

Foot  of  mountain,  right  bank  of  Nehoialpitkwu  River. 


Point  of  ridgo  In  bend  of  river. , 
....do 


Foot  of  mountains  south  side  of  valley. 
Point  of  hill  south  of  ereek 


Ridge  lietween  two  creeks  . . 

....do 

do 

do 

Summit  east  of  wagon  road  . 


In  valley  east  of  wagon  road 

High  plateau  south  of  Rock  Creek . 
....do 


Longitude. 


118  09  58.4 

11  56.1 

13  19.1 

14  21.0 

16  36. 


18  ia.l 

21  36.8 

22  18.6 

24  07.2 

25  38.2 

26  82.6 

27  40.8 

28  40.8 


29  4S.7 

31  28.4 

S3  43 

36  43.4 

38  24.9 

39  51.5 

40  57.2 

41  49.6 

42  38.4 

43  24.5 

4(  13.8 

46  12.6 

46  48.9 

46  45.6 

48  27.3 

51  14.9 

SC2  26.6 

53  06.6 

55  05 

55  58.2 

56  6&9 

59  38.6 

0128 

02  54.9 

Digitized  by  VjOOsZIv^ 
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?ABLB  IW. —Locations,  longitudes,  and  descriptions  of  the  boundary  monuments — Cont'd. 
FROM  BRITISH  SOURCES-Ctontinued. 


No. 


Location  of  monument. 


Longitude. 


Description. 


From  what  station 
deteimined. 


No.  in 
British 
Atlas. 


On  side  of  mountain  east  of  Nehol- 
alpitkwu  River. 

On  a  gravel  ridge  west  of  river 

In  valley  near  trail  to  Golvllle 

On  Doint         ridge  right  side  'of 
valley. 

On  north  slope  of  mountains  south 
of  river. 


On  high  ridge  south  of  river. 

....do 

....do 


53 


In  valley  of  Nehoialpitkwu  south 
of  river. 


.do. 
.do. 


In  valley  near  and  east  of  Golvllle 
trail. 

On  first  plateau  west  of  river 


.do. 


On  first  bench  west  of  small  creek. . 

On  summit  between  two  creeks 

On  devlde  between  Rock  Creek 
and  Nehoialpitkwu. 

On  sharp  ridge  between  heads  of 
tributary  of  Rock  Creek. 

On  southern  slope  of  mountain 

....do 

In  open    country  east  of    Rock 
Creek. 

....do 

....do 


East  d  and  near  ColvUle  trail 

At  foot  of  mountain,  right  bank  of 
Nehoialpitkwu  River. 

On  point  of  lidge  in  bend  of  Ne- 
hoialpitkwu River. 

On  point  of  zldge  In  bend  of  Ne- 
h<nalpltkwu. 

In  valley  of  Necholalpltkwu 

On  point  of  ridge  south  and  east  of 
creek. 

On  rld^  between  two  creeks 

On  same  ridge 

do 

-..do 


On  sununlt  east  of  wagon  road  to 
Bock  Greek. 

In  Talley  east  of  wagon  road  to 
BockCteek. 


On  hish 
CrectK. 


plateau  south  of  Rock 


.do  . 


118  09  68.2 

11  56.1 
18  19.1 
14  21.0 

16  86.7 


18  45.4 
2186.8 
22  18.6 

24  17.2 

25  88.2 

26  82.6 

27  40.8 

28  40.8 


29  48.7 
8128.4 

88  48.0 
86  43.4 

38  24.9 

89  51.5 
40  57.2 
4149.6 

42  38.4 

43  24.5 

44  13.8 

45  12.6 

46  48.9 

46  45.6 

48  27.3 
51  14.9 

62  26.6 
53  06.6 
65  06.0 

65  58.2 

66  68.9 

69  83.6 

U9  01  28.0 

2  54.9 


Pile  of  stones. 


Camp  Stat-arpooe- 
tin: 


.do. 
.do. 
.do. 


.do. 
.do. 
.do. 


...do 


.do. 
.do. 
.do. 
.do. 

.do. 
.do. 
.do. 

.do. 


In-chu-ln-tum 
Station  and 
Camp  Stat-a- 
poos-tin. 

....do '... 


.do. 
-do. 
.do. 

.do. 
.do. 
.do. 


Camp  Ne-hol-al- 
pit^kwu  and  In- 
chu-ln-tum  Sta- 
tion. 


.do. 
.do. 
.do. 
.do. 

.do. 

.do. 
.do. 
.do. 


.....do... 

do... 

....do... 

Mound 
earth. 


.do. 
.do. 
.do. 
.do. 

.do. 

.do. 
.do. 
.do. 

.do. 
.do. 
.do. 


of 


Pile  of  stones. 
....do 


Camp  Osoyoos  and 
Camp  Ne-hoi-al- 
pit^kwu. 

do 


.do. 
.do. 

.do. 
.do. 
.do. 
.do. 
.do. 

.do. 

.do. 

.do. 


.do. 

.do. 
.do. 

.do. 
.do. 
.do. 
.do. 
.do. 

.do. 

.do. 

.do. 


121 

120 
119 
118 

117 


116 
115 
114 
118 

112 
111 
110 

109 


106 
107 
106 
105 

104 

108 
102 
101 

100 
99 
98 
97 

96 
96 
94 


92 
91 
90 
89 
86 

87 

86 

84 


BuU.  174 3 


Uigitizedby  ^^JIWVJ' 
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Table  III. — Locations  and  lotigUudes  of  the  boundary  monumenU — Continued. 
FROM  AMERICAN  SOURCES— OonUnucd. 


No. 


89 
90 

91 

92 
93 
94 

95 

96 

97 
98 

99 

100 

101 
102 

103 
104 
106 
106 
107 


109 
110 
111 

112 
113 

114 


Location  of  monument. 


High  plateau  south  of  Rock  Creek . 


Rocky  ledge  east  of  small  lake . 
Summit  cast  of  creek 


West  bank  of  croek. 


First  bench  west  of  creek  . 


Slope  of  hill  north  of  small  lake 

South  and  cast  of  Colville  trail 

North  and  westof  small  creek 

Spur  from  mountain  to  the  north 

do 

Summit  of  first  ridge  cast  of  the  valley. 


East  side  of  Osoyoos  Valley. . 
West  side  of  Osoyoos  Valley  . 


Plateau  north  of  Simllkameen  River. 


.do. 


Southern  slope  of  rocky  knoll . 
Ridge  east  of  trail 


Near  trail 

Isolated  mountain  east  of  Simllkameen  River  . 


Left  bank  of  Simllkameen  River 

Foot  of  mountains  west  side  of  Simllkameen  Valley  . 


Flat  east  side  of  swamp  . 
Near  small  stream 


Sharp  ridge  west  side  of  stream 

Bench  cast  side  Pa-say-ten  Valley  . 


Slope  west  side  Pa-say-ten  Valley 

Hillside  east  of  Chuchuwanten  River 

Hillside  west  of  Chuchuwanten  River 

Bench  of  hill  east  side  of  Skagit  Valley 

Slope  of  mountain  west  side  of  Skagit  Valley  . 


Base  of  mountain  south  of  camp. . 


West  of  and  near  trail  to  Skagit. 
East  of  and  near  troll  to  Skagit . 
East  side  of  Klahaihu  Valley  ... 


West  side  of  Klahaihu  Valley. 
East  of  river 


On  rock  west  of  river. 


Digitized  by 


Google 


Longitade. 


119  04  96 

06  15 
OS  02.8 

09  32.8 

10  18.4 

11  56.5 
M  27.2 

17  ia4 

18  5ai  I 

21  26.4    I 

22  S7.6    ', 


24  06.9 
26  04.5 

2848 

29  52.6 
83  24 

86  14.6 

87  45.9 

59  5&6 

40  S2.7 
42  20.9 

66  88.7 

60  57.9 

120  00  46l1 
82  00.9 

82  29.8 

88  51.9 

89  47.2 

121  02  26.6 
04  22.2 

16  4L4 

16  56wS 
18  57.8 
28  11 

28  48.5 
80  08.4 


80  2L2 
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Tablb  IV.— iocait(ww,  longiiudesj  and  descriptions  of  the  b<mndarynumu7nents---ConVd. 
FROM  BBITISH  80URC£8~O)iitlnue(L 


No. 


Location  of  monomeBt 


Longitude. 


Description. 


From  what  station 
determined. 


No.  in 
British 
Atlas. 


90 

91 

92 
98 
94 

95 

96 

97 
98 

99 

100 

101 
102 

108 
104 
105 
106 
107 

108 

109 
110 
HI 

112 
113 

U4 


On  high  plateau  south  of  Rock 

On  rocky  ridge  east  of  small  lake  . . 

On  summit  east  of  fork  of  Rock 
Creek. 

On  valley  of  fork  of  Rock  Creek, 
west  bank. 

On  first  bench  west  of  fork  of  Rock 
Creek. 

North  of  small  lake 

Southeast  of  Colville  trail '. 

North  and  west  of  small  creek 

On  spur  from  mountain  to  the  north . 

do 

Summit  of  first  ridge  east  of  Lake 
Osoyoos. 

East  of  trail  up  east  bank  of  Lake 
Osoyoos. 

West  of  trail  up  west  bank  of  Lake 
Osoyoos. 

Near  divide  between  Osoyoos  and 
Simllkameen  and  near  junction 
of  trail. 

On  plateau  north  of  Simllkameen. . 

On  southern  slope  of  a  rocky  knoll. 

On  summit  of  ridge  east  of  trail  up 
Simllkameen. 

East  of  and  near  trail  up  Simllka- 
meen. 

On  summit  of  isolated  mountain 
of  Simllkameen. 

On  left  bank  of  Simllkameen 

At  foot  mountains  west  side  Simllk- 
ameen Valley. 

On  fiat  east  side  of  stream 


East  and  near  to  stream. 


On  sharp  ridge  west  side  of  stream. 

On  bench,  east  side  of  Pasayten 
Valley. 

On  slope  west  sideof  Pasayten  Valley 

On  hillside  east  of  river , 

On  hillside  west  of  station 

On  side  of  hill  east  of  Skagit  Valley 

On  side  of  mountain  west  side  of 
Skagit  Valley. 

At  foot  of  mountain  south  of  camp 

West  of  and  near  trail  to  Skagit . . 
East  of  and  near  trail  to  Skagit . . . 
On  east  side  of  Klahaihu  Valley  .. 

On  west  side  of  Klahaihu  Valley. . 

On   east   side  of    Ensaw-kwat«h 
River. 

On   west  side  of  Ensaw-kwatch 
River. 


119  4  86.0 

6  16.0 

8  02.8 

9  82.8 

10  18.4 

11  66.5 
14  27.2 

17  10.4 

18  68.1 

21  26.4 

22  37.6 

24  06.0 
26  04.6 

28  48.0 

29  62.6 
33  24.0 

36  14.6 

37  45.9 

89  66.6 

40  82.7 
42  20.9 


60  67.9 


120 


121 


00  46.1 
32  00.9 

32  29.3 

88  51.9 

89  47.2 
02  26.6 
04  22.2 

16  41.4 

16  66.2 
18  67.3 
28  11.0 

28  48  5 
80  06.4 

30  21.2 


Pile  of  stones. 


-do. 
.do. 

.do. 

.do. 

.do. 
.do. 
.do. 
.do. 
.do. 
.do. 

.do. 

.do. 

.do. 

.do. 
.do. 
.do. 

.do. 

.do. 

.do. 
.do. 

.do. 

.do. 

.do. 
.do. 

.do. 
.do. 
.do. 
.do. 
.do. 

.do. 

.do. 
.do. 
.do. 


Camp  Osoyoosand 
Camp  Ne-hoi-al- 
pit-kwu. 

do 


.do. 

.do. 

.do. 

.do. 
.do. 
.do. 
.do. 
.do. 
.do. 

.do. 


Camp  Simllka- 
meen and  Camp 
Osoyoos. 

....do 


.do. 
.do. 
.do. 

.do. 

.do. 

.do. 
.do. 


Sta- 


Nais-nn-loh 
tion. 

Nais-nu-loh    Star 
tion. 

....do 

Camp  Pa-say- ten. 


....do 

Roche  Station., 

....do 

Camp  Skagit.., 
....do 


....do 

do 

Bench  mark 
t 


Camp  Chuch-che- 
hum. 

....do 

....do 

Camp  Chllowe- 
yuci. 

....do 


En-saw-kwatch 
Station. 

i    Digitized  by  viiO" 


88 
82 

81 

80 

79 
78 
77 
76 
76 
74 

73 

72 

71 

70 
69 
68 

67 

66 

66 
64 

68 

62 

61 
60 

69 
68 
67 
66 
66 

64 

68 
62 
61 

60 
49 

DgTc 
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Table  III. — Locations  and  longitudes  of  ike  boundary  monuments— 4jontinued, 
FROM  AMERICAN  SOURCES-Gontliiued. 


No. 


U6 

116 

U7 
118 

U9 

120 
121 

122 

128 

124 
125 
126 
127 
128 
129 

180 
181 

182 

188 

184 
185 
186 

137 
188 
189 

140 
141 
142 

148 
144 

145 

146 

147 
148 
149 
150 
151 
162 


Locatlou  of  monument. 


EajBt  aide  of  8en-eh-fiay  River 

Bide  of  mountain  south  of  creek  . 


LoDgitode. 


.do. 


Side  of  mountain  west  of  falls  of  creek  . 
Whatcom  trail  (last  lion  pillar)  a 


Small  bench  east  base  of  hill 

Summit  of  hill  east  of  Sumass  Prairie. 


Bench  above  rocky  precipice , 

Face  of  hill 

Small  bench  west  of  stream , 

Flat  east  of  stream 

Rising  ground 

Meridian  of  Gamp  SumaoB 

East  side  of  Sumass  River 

Trail  west  of  Sumass  River 

Trail  crossing  boundary 

Trail  on  sharp  ridge  west  of  swamp 

Flat  north  of  trail 

mil  east  of  trail 

East  bank  of  small  lake 

Trail  crossing  boundary 

West  of  swamp  and  north  of  trail 

Flat  north  of  trail 

Trail  crossing  boundary 

Trail  east  side  of  Cullam  Creek 

Flat  south  of  trail 

-...do 

Rising  ground  between  swamp  and  creek. 


Belt  of  timber  between  swamps. . 
Edge  of  slope  west  of  swamp 


Trail  west  bank  of  Sehkomehkl  Creek. 


Ridge  west  of  Sehkomehkl  Creek . 


Flat  north  of  trail 

Small  ridge  south  of  trail 

Flat  south  of  trail 

Flat  near  stream,  south  of  trail. 

I  Latitude  mark,  British  station.. 

First  bench  and  south  of  trail.. 


121  85  28w4 

42  56.S 

4S31.6 

4S  5B.1 

122  04  45.2 

06.26.6 

06  SI.9 

07  21.7 

07  50.4 

08  8K4 

10  017 

U  00.8 

U52.8 

12  4&8 

12  5&-i 

14  01 

15  01.1 

16  29.1 

18  00.6 

19  0&9 

19  55.1 

20  29.4 

21  47.6 

22  20.7 

28  05.9 

24  22.7 

25  04.1 

27  19.8 

28  32.9 

29  87.2 

80  07.9 

81  05l1 

82  13.7 

35  27.7 

84  46.7 

86  0eL5 

37  01.6 

37  26.9 

a  A  pencil  note  here  says:  "All  iron  pillars  Siom  western  ood  tQ  Whatcom  tnUl— 48in  all— 96 
giy«n  borO."  Digitized  by  KJKJKJW  IV^ 
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Table  lV,—LocaHonSf  kmgUudeSf  and  deicriptums  of  the  boundary  monument^-^kmVd. 
FROM  BRITISH  80URCE&-Continued. 


No. 


Location  of  monument 


Longitude. 


Description. 


From  what  station 
deteimined. 


No.  In 
British 
Atlas. 


U5 

116 

117 
U8 

119 

120 
121 

122 

128 

124 
125 
126 
127 
128 
129 

180 
181 

182 

188 

134 
185 
186 

187 
188 
189 

140 
141 
142 

148 
144 

145 

146 

147 
148 
149 
160 
151 
152 


On  east  side  of   Sen-eh-say,  or 
Selacee,  Riyer. 

On  side  of  mountain  south  of  creek, 

do 

On  side  of  mountain  west  of  falls 
of  creek. 

On  De  Lacy's  trail,  Whatcom  to 
Fort  Hope,  crossing  line. 

On  bench  at  base  of  hill 

On  top  of  mountain  east  side  of 
Sumass  Prairie. 

On  bench  aboTe  rocky  precipice 
east  of  trail. 

On  face  of  hill  5  chains  from  base 
and  near  trail. 

On  bench  west  of  stream 

On  flat  east  of  stream 

On  mound  east  of  latitude  mark. . , 

Latitude  mark  Sumass 

On  east  side  of  Sumass  River 

On  Whatcom  trail  west  side  Sumass 
River. 

On  trail  crossing  boundary  line 

On  top  of  hill  west  of  swamp  and 
on  trail  crossing  line. 

On  flat  north  of  trail  and  west  of 
swamp. 

On  hill  20  chains  east  of  trail  crosft- 
ing  line. 

On  east  side  small  lake... 

On  trail  crossing  boundary  line.... 

On  west  side  of  swamp  and  north 
of  trail. 

On  flat  north  of  trail 

On  trail  crossing  boundary  line. .. . 

On  trail  crossing  boundary  line 
east  side  of  creek. 

On  flat  south  of  trail 

..  ..do 

On  slightly  devated  ground  west 
of  creek. 

On  belt  of  timber  between  swamps, 

On  edge  of  slope  west  of  stream 
and  south  of  trail. 

On  trail  crossing  line  west  side  of 
Seh-ko-mehl  Creek, 

On    ridge    west   of  Seh-ko-mehl 
Creek. 

On  flat  north  of  trail 

On  ridge  south  of  trail  and  stream  . 

On  flat  south  of  trail 

On  flat  near  stream  south  of  trail... 

Latitude  mark,  British  station 

On  first  bench  south  of  trail 


12185  28.4 

42  66.8 

48  81.6 
48.68.1 

122  4  46.2 

5  26.6 

6  81.9 

7  21.7 

7  60.4 

8  88.4 
10  02.7 
1100.8 
1162.8 
12  46.8 
12  66.2 

14  01.0 

15  04.1 

16  29.1 

18  00.6 

19  06.9 

19  65.1 

20  29.4 

21  47.6 

22  20.7 
28  05.9 

24  22.7 

25  04.1 
27  19.8 


29  87.2 

80  07.9 

8106.1 

82  18.7 
88  27.7 
84  46.7 
36  06.5 
87  01.6 
OT26.9 


Pile  of  stones. 

Pyramid  of 
stones. 


.do. 
.do. 


Iron  pillar. . 


.do. 
.do. 

.do. 

.do. 

.do. 
.do. 
.do. 
.do. 
.do. 
.do. 

.do. 
.do. 

.do. 

.do. 

.do. 
.do. 
.do. 

.do. 
.do. 
.do. 

.do. 
.do. 
.do. 

.do. 
.do. 

.do. 

.do. 

.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Sen-eh-say  Station 

Camp   Tummea- 
hai 


.do. 
.do. 


Sumass    Station 
and  Camp. 

.....do 

.....do 


.do. 


.do. 


.....do 

.....do 

.....do 

British  Station . 

.....do 

.....do 


.do. 
.do. 

.do. 

.do. 

.do. 
.do. 
.do. 

.do. 
.do. 
.do. 

.do. 
.do. 
.do. 

.do. 
.do. 

.do. 

.do. 

.do. 
.do. 
.do. 
..do. 
..do. 
..do. 


47 
46 


45 
44 


42 

41 


87 
86 
85 
84 
83 

82 
81 

80 

29 

28 
27 
26 

25 
24 
28 

22 
21 
20 

19 

18 

17 

16 

16 
14 
18 
12 
11 
10 
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Tablb  III. — LwxOxofM  and  longUudeB  of  the  boundary  9iumuinent»— Continued. 
FROM  AMERICAN  SOURCES-Ooiitliiaed. 


No. 

Looation  of  monoment 

LoBgitikle. 

168 
154 
166 
166 
167 

168 

168 
160 

161 

Slope  south  of  trail 

o       r       » 
122  88  4&.5 
40M.1 
4122.7 
42  20.5 
48  60.9 

128  00  43:9 

02  12:7 
08  02.9 

08  68 

Plat  west  of  ravine 

do 

Aniall  ridge  iMjtween  <rwunp« „ , 

Parallel  station 

Kant  side  of  Point  Roberts 

Ridse  on  Point  Roberts 

Flat«wtof  Obelisk 

Initial  Point,  Obelisk  of  stone 

Digitized  by  CjOOQIC 
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Table  IV. — Locations^  longitudes^  and  descriptions  of  t?ie  boundary  monuments — Cont'd. 
FROM  BRITISH  SOURCES-Oontinued. 


No. 


Location  of  monoment. 


Longitude. 


Description. 


From  what  station 
detennined. 


No.  in 
British 
Atlas. 


Ids 
154 
166 

m 

167 

168 

160 
160 

161 


On  dope  south  of  trail 

On  flat  west  of  ravine , 

do 

On  small  ridge  between  swamps  . . . 
Near  high-water  mark,  Simiahmoo 

On  east  side  of  Point  Roberts 

On  ridge 

On  flat  east  of  ObeUak,  Point  Rob- 
erts. 

On  west  face  of  Point  Roberts 


122  38  45.6 

40  04.1 

41  22.7 

42  20.5 
48  59.9 

123  00  42.9 

02  12.7 
08  02.9 


Iron  pillar. . . 

....do 

....do 

do 

....do 


British  SUtion  . 

do 

....do 

do 

do 


.do. 


.do. 
.do. 


Camp  Simiahmoo 
observatory. 

do 


.do. 


03  53.0     Obelisk. 

I 


.do. 
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mag:netics. 

Both  the  British  and  the  American  surveyors  were  equipped  irilh 
an  outfit  of  instruments  for  determining  the  magnetic  declinatioo, 
dip,  and  force.  The  British  instruments  were  standardized  at  Green- 
wich, and  the  resulting  elements  at  23  stations,  as  obtained  by  Captok 
Haig,  were  discussed  by  General  Sabine  and  published  in  the  Phil> 
sophical  Ti'ansactions.  An  abstract  of  these  results  is  printed  on 
page  42  of  this  bulletin. 

As  to  the  results  by  the  American  parties,  much,  unfortunately, 
must  be  left  to  inference,  their  results  being,  supposedly,  in  the  **lo4 
report."    Mr.  Campbell,  writing  in  1869,^  says:  ''A  magnetic  sorveT 
extending  over  a  range  of  3°  20'  in  latitude  and  4^  in  longitude,  with 
the  necessary  observations  of  the  magnetic  elements  of  the  astronom- 
ical stations,  was  also  made."    The  work  appears  to  have  been  done 
by  Mr.  J.  S.  Harris,  whose  results  were  secured  by  the  United  State? 
Coast  Sui*vey.     From  these  it  appears  that  the  observations  covered  i 
considerably  larger  extent  of  territory  than  that  above  indicated  bj 
Mr.  Campbell.     The  character  of  the  instrumental  outfit  and  its  hU 
in  the  field  can  be  inferred,  in  part,  from  the  two  following  {»# 
sages  from  General  Parke's  report  of  progress,  written  November  l± 
1859:  ''A  full  set  of  magnetic  observations  were  made  at  one  statioD* 
(in  1858).*    Also,  ''I  am  happy  to  report  that  we  have  got  thus  fir 
through  the  season's  work  without  any  damage  to  our  astronomk«l 
instruments.     I  regret,  however,  that  we  have  been  less  fortunate 
with  the  magnetic  instruments.     The  mule  carrying  these  missed  hi 
footing  and  rolled  down  a  precipitous  bank.     The  magnetic  theodo- 
lite will  have  to  be  replaced,  and  the  other  instnunents  will  require 
repairing."' 

The  Coast  and  Geodetic  Survey  has  furnished  from  its  manuscript 
registers  the  following  table  of  results  for  declination,  dip,  and 
intensity. 

1  House  Ex.  Doc.  No.  86,  Fortieth  Congress,  third  session,  p.  96. 
*  Senate  Ex.  Doc.  No.  16,  Thirty-sixth  Congress,  first  session,  p.  6. 
3  Same,  pp.  6-7 
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Dedmation,  dip,  and  force  for  the  mean  epoch  I860, 

[RecaltB  from  obaervations  by  Joseph  S.  Harris,  United  States  Northwestern  Boundary  Commission, 
1868  to  1861.    From  manuscript  furnished  by  the  United  States  Coast  and  Geodetic  Survey.] 


Station. 

Latitude. 

Longi- 
tude. 

Eastdec- 
lination. 

Dip. 

Hoiisontal  force- 

Total 
force. 

Br. 
units. 

C.G.S. 
units. 

C.G.S. 
units. 

Ma«rnetic  station 

o        / 
49    00 

48  60 

49  07 
49    31 
49    00 
48    42 
48    10 
47    44 

47  49 

48  84 

46  32 

47  09 
46    53 
46    09 
46    03 

49  00 
46    02 
49    00 
49    00 
49    08 
49    00 
49    06 
49    01 

48  60 

49  01 

48  69 

49  01 
48    50 

o       / 

114  21 

115  10 
115    16 

115  85 

116  33 
116    19 

116  46 

117  14 
117    49 

117  62 

118  00 
118    06 
118    10 
118    18 
118    26 

118  44 

119  00 
119    24 

119  85 

120  55 

121  03 
121    07 
121    23 
121    42 

121  45 
m    57 

122  46 
122    58 

o       / 
22    68 
22    58 

o       / 

Do 

Camp  No.  11        

73    37 
73    49 

Camp  No.  14,  Joseph  Prairie. 
Magnetic  station 

23    34 
22    37 
22    16 
21    49 

21  53 

22  07 
22    31 
20    56 

20  56 

21  01 
20    13 
20    00 

22  07 
19    46 

3.767 

0.1782 

0.6217 

Do 

Do 

Peon  Prairie 

72    05 

71  62 

72  31 

70  22 

71  19 
71    01 
70    47 

4.099 
4.182 
3.976 
4.880 
4.229 
4.801 
4.289 

0.1800 
0.1906 
0.1883 
0.2020 
0.1950 
0.1983 
0.1978 

0.6146 
0.6123 
0.6100 
0.6009 
0.6065 
0.6097 
0.6007 

Spokane  Ferry 

Colville  Depot 

Tukannon  River 

Lugenbeel  Creek 

Cow  Creek 

Dry  Creek 

Magnetic  station 

Do 

NearWallula 

r4i.nip  Ofloyooff  , 

72    83 

Magnetic  station 

23  34 

24  19 

Do 

8Vft^t. 

72    40 

3.963 

0.18ia 

0.6084 

Magnetic  station 

22    23 
22    09 
22    47 
22    65 
22    89 
22    65 
22    39 

72    25 

4.026 

0.1866 

0.6141 

Magnetic  station 

Do 

Do 

Semlahmoo ^ 

72    01 
71    46 

4.094 
4.111 

0.1888 
0.1896 

0.6116 
0.6066 

Point  Roberts 
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DecUnaHanj  dip,  and  force  for  the  mean  epock  1860, 

[AlMtract  of  results  obtained  by  Capt.  R.  W.  Haig,  R.  A.,  with  standard  instraments, 
August,  1868,  and  August,  1861,  in  connection  with  the  survey  of  the  northwest  boundary. 
Philosophical  Transactions  of  the  Royal  Society,  I86i,  vol.  IM,  pp.  161-166.] 


Station. 


Akamina  station 

Wigwam  station 

Tobacco  Plains  (Kootenay)  . 

On  Kootenai  River 

South  Crossing  (Kootenay) 

Chelemta 

Pack  River 

Sinyakwateen 

Chemikane  River 

C!olvllle  B.  B.  C.  Barracks .... 

iDshwointum 

Oeoyoos  station 

Ashtnolou  station 

On  Ashtnolou  River 

Do 

Dalles,  8-mile  camp 

Dalles,  S-mile  camp 

Chlluweyuk 

Schweltza  Lake 

SumasB  Prairie 

Nisqually 

Port  Vancouver 

Esquimau 


Latitude. 


4»  01 

49  00 

48  57 

48  40 

48  22 

48  41 

48  22 

48  09 

48  00 

48  40 

49  00 
49  00 
49  00 
49  07 
49  10 
45  40 

45  35 
49  02 
49  02 
49  01 

47  07 

46  88 

48  26 


Longi- 
tude. 


114  04 

114  45 
U5  08 

115  17 

115  21 

116  19 
116  28 

116  44 

117  45 

118  06 

118  28 

119  24 

120  00 
120  00 
120  00 
120  49 

120  49 

121  23 

122  00 
122  12 

122  25 
128  28 

123  27 


East  dec- 
lination. 


22    66 
22    60 


22  86 

22  28 

22  27 

22  19 

22  10 

21  57 

22  11 
22  15 
22  07 
22  12 
22  04 
22  06 


20  27 


21  44 

21  42 

20  51 

20  18 

21  20 


Dip. 


78  88 

73  30 

73  24 

73  09 

72  56 

72  59 

72  48 

72  30 

72  12 

72  39 

72  60 


72  34 


72  42 

69  49 

69  46 
72  21 
72  14 
72  11 

70  89 
69  28 

71  80 


Total  force. 


•«»»-  ^if- 


18.622 
.496 
.481 
.460 
.443 
.428 
.401 
.288 
.384 
.357 
.361 


.306 


.815 
.091 
.067 
.257 
.234 
.226 
.111 
.026 
.148 


0.0285 
0.6223 
0.G216 
0l6206 
0.6198 
0.6180 
0.6179 
0.6104 
0.6148 
0.6159 
0.6161 


0.6185 


0.6139 
0.6086 
0.6034 
0.6113 
O.6I02 
0.6096 
0.6015 
0.6006 
0.6082 


EI.EVATIONS. 

Elevations  were  determined  along  and  near  the  boundary  by  both 
the  American  and  British  parties  throughout  the  progress  of  the  sur- 
vey. Most  of  them  were  measured  barometrically;  a  few  were  deter- 
mined by  triangulation. 

Among  the  State  Department  papers  is  a  short  summary  or  table  of 
heights  determined  by  the  British,  and  a  longer  and  incomplete  list 
of  elevations  determined  by  the  United  States  parties. 

The  British  list,  contained  on  two  leaves  of  blue  foolscap  paper,  is  enti- 
tled: ^' Absti'act  of  the  principal  heights  determined  by  barometrical 
measurements  on  the  line  of  the  North  American  boundary  in  the 
years  1869,  60-61." 

The  table  contains  eight  columns.  The  first  gives  the  year;  the 
second,  name  of  station;  third,  latitude;  tourth,  longitude;  fifth, 
barometer  (always  marked  A  or  M,  meaning  probably  aneroid  or 
mercurial);  sixth,  number;  seventh,  elevation  above  sea  level;  eighth, 
how  determined.  The  paper  is  not  dated  or  signed.  Columns  2,  8, 
4,  and  7  of  that  table  are  here  printed  on  pages  43  and  ^^kjkj'^ik^ 
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The  American  list  is  entitled:  "Data  concerning  the  determination 
of  altitudes  by  the  U.  S.  N.  W.  Boundary  Commission  in  the  years 
1867,  58,  59,  and  60." 

This  data  is  contained  in  two  cahiers,  of  six  double  sheets  each, 
designated  Vol.  I  and  Vol.  II.  The  first  one  has  been  revised  through- 
out; the  second  one  is  apparently  revised  in  part  only  and  is  incom- 
plete. The  data  is  in  nine  columns.  The  first  gives  the  date  "  when 
occupied;"  the  second,  the  name  of  station;  third,  barometer  (desig- 
nated by  number,  790,  1224,  1219,  1226);  fourth,  number;  fifth,  lati- 
tude; sixth,  longitude;  seventh,  observer;  eighth,  altitude;  ninth, 
remarks.     We  here  print  columns  2  and  9  (consolidated),  5, 6,  and  8. 

Elevations  along  the  foriy-mnth  parallel  from  the  Pacific  Ocean  to  the  Rocky  MountainBj 
determined  harometricaUy,  in  the  years  1867-1860  ^  by  the  British  Northwestern  Boundary 
Commission. 


No. 


Station. 


Latitude. 


Longitude. 


Eleva- 
tion. 


Riyer  about  2   miles  below  lower  end  of  Chief 
Mountain  Lake 


Watershed  in  South  Kootenai  PasB 

Mountain  near  following  station 

Bnd  of  boundary  line,  watershed  in  latitude  49°. 

Terminal  latitude  station 

Watershed  on  trail  below  Summit  Station 

Mule  Camp , 

Junction  of  trails  south  of  Kootenai  Pass 

Flathead  latitude  station 

Ford  of  Flathead  Riyer 

Flathead  Valley,  upper  terrace 

Wigwam  River  Station 

Watershed,  Tobacco  and  Wigwam 

Camp  [near  head  of  Tobacco  River,  homeward]  . . 

Gamp  near  head  of  Tobacco  River  [outward] 

rCamp  on  Tobacco  River— homeward 

ICamp  on  Tobacco  Rivei^-outward 

Mooyle  cutting 

Crossing  of  Mooyle  River 

Second  ridge  west  of  Yakh  River 

First  ridge  west  of  Yakh  River 

High  peak  above  following  station 

Watershed,  Kootanie  and  Yakh  rivers 

Watershed  at  head  of  Mooyle  River 

Yakh  River  Station 


0 

0 
1 
8 
5 
0 

48    67    01 
18 


00 


114 


48    56 
48    fi9 


48 


48  67  28 
[48  63  06 

[48  49  04 

49  00  00 
48  64  06 
48  64  17 
48  88  66 


Third  crossing,  Kootanie  River  on  Tobacco  plains 
near  trading  poet 


48  68  18 

49  27  00 

48  69  66 


48  37  80 


Second  croasing,  Kootanie  River 

Chelempta  Kootanie  River 

Slnyakwateen  Ferry  .^ 

Lake  9  miles  south  of  Slnyakwateen . 
Edge  of  wood,  Spokane  plains 


48  22 
48  41 
48    09 


48    00    03 
48    48    86 


116 


117 


21  06 

24  24 

28  40 

46  02 

46  02 

46  48 

53  62 

11  40 

11  38 

8  80 

4  00 


115  25 

116  46 


88    48 


80 
24 
20 
00 
46 


6,028 
6,970 
8,464 
7,624 
6,648 
6,869 
5,191 
4,768 
4,186 
4,078 
4,267 
4,694 
6,832 
4,850 
4,858 
2,996 
3,108 
2,262 
2,142 
4,466 
5,791 
8,681 
7,664 
2,920 
2,927 
2,998 
2,228 
2,296 
2,800 
2,186 
1,712 
1,996 
2,192 
2,148 
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ElevaHom  along  the  foHy^ifUh  paraUd,  etc, — Continaed. 


No. 


Station. 


Plants  house 

Little  Spokan  Springs 

Spokan  Biyer— west  bend . 
Ch^m-arkane  bridge 


N.  A.  B.  0.  Barracks,  at  Golvllle,  Golmnbia  Blver. . . . 

Fort  Shepherd 

Third  boundary  crossing  of  Golyille  River 

Statapoostin  Station 

Camp  8i  miles  below  In-chd-in-tum  Station 

In-chti-in-tum  Station 

Camp  on  line  near  Rock  Creek 

HaigsPond 

Camp  Archer,  near  Osoyoos 

Larchtree  Hill 

Similkameen  River,  near  Vermilion  Forks 

Camp  above  Similkameen 

Camp  near  Moodys  Flat 

Camp  21  mUes  out  on  road 

Fort  Hope 


OsoyoosLake., 


Similkameen  River 

Haynes  house 

Similkameen— lower  ford 

Highest  Ashtnolon  Mountain . 

Ashtnolon  Station 

Upper  Ashtnolon  Ford 

Ashtnolon  Cache 

Ptarmigan  Hill 

Mouth  of  Pasayten  River 

Roche  River  Station 


Mouth  of  Roche  River . 


Camp  about  600  feet  below  summit  on  east  side  of 

/outward 

Hozomeenj^^,^^ 

Summit  of  HozomeenPasB 


Skagit  Ford 

Chuchchehum  Pass . 
Chiloweyuck  Lake .. 


Latitude. 


48  42 

48  46 

47  58 

48  0 


117  17 
29 


116    46 


48    89    58 


118    06    10 


49  01 

48  58 

49  00 
49  00 
49  00 

48  59 

49  00 

48  59 

49  00 


117  86 

118  IS 
17 
26 
80 

119  02 
8 

19 
18 


49    00    00 


49  02 

49  12 

48  58 

48  69 

49  08 
49  07 
49  06 
49  09 
48  69 


49    06    80 


|49    02 

49    02 

49    06 

00 
01 


Longitude. 


119    26    40 


119  48 
58 

120  01 
02 
06 
19 
26 

'  86 
41 


44    40 


05 

69    80 

40 

121    00    46 

00 

11    06 

17    40 
26    10 


Slera- 


2,016 
1,611 
1,«S3 

i,aso 

1,2G8 
1,396 
1,405 
1,534 
1,515 
1,871 
1^991 
2.851 
8,7M 
2,880 
8,964 
1,597 
3,061 
4.119 
1.662 
a  140 
757 
92S 
949 
1.180 
1,130 
1,241 
67,500 
5,556 
2,481 
8,566 
6,381 
S.OGO 
4,800 
8,774 
8,450 

6,6S8 
.  6,627 
6,277 
1,610 
.  1,6M 
4,719 
2,0S2 


a  Assumed. 


5  Approximate. 
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ELEVATIONS. 


Elevations  along  the  foriy^wth  paraUd  from  the  Pamfic  Ocean  to  the  Rocky  Mount 
determined  barometrically  in  the  years  1867-1860  by  the  United  States  Northwe 
Boundary  Commission. 


No. 

Station. 

Latitude. 

Longitude. 

Eleva- 
tion. 

1 
2 
3 

4 

6 
6 
7 

8 

9 

10 
11 

12 

13 

14 
15 

16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

28 
29 

o          / 

49    00.7' 
01.4 

08.7 

48  58.6 

49  19.1 

o           / 
122    46.  S 
U.9 

04.8 

01.0 

121    48.4 

FeeL 
11 

Camp  Sumam 

14 

SumasB  Creek,  mouth  of;  by  the  creek  and  lake 
about  16  milefl  below  Camp  Sumam.  about  67 
miles  from  the  sea;  ordinary  tides  rise  here  about 
Ifoot 

7 

Mountains  east  of  Pnkosie  Tiake 

4,991 
30 

Harrison  iMke ,,,-,.-.,, 

Harrison  or  Shook-o-meh  River,  moutii  of 

20 

Chlloweyuck  River,  near  Hudson  Bay  Company 
fishery 

15 

Hach-tcha  village,  about  77  miles  above  mouth  of 
Fraser  River 

29 

Skow-aal-hu  village,  about  90  miles  above  mouth 
of  Praser  River 

70 

Fort  Hope,  altitude  of  Fraser  River 

120 

Indian  village  on  Chiloweyuck   River,  5  miles 
above  Chiloweyuck  Depot 

49    07.8 
06.9 

06.0 
06.1 

06.6 

06.8 
06.0 
06.0 
06.7 
06.6 
04.4 
09.6 
02.1 
00.2 
48    68.6 
60.2 

67.4 
67.8 

Digitized  b| 

121    56.0 
56.2 

51.9 
42.8 

36.8 

39.3 
80.7 
57.3 
54.4 
64.2 
49.8 
68.0 
47.6 
43.8 
41.0 
41.3 

89.4 
44.9 

•  77 

Foot  of  first  high  ridge  after  leaving  Chiloweyuck 
Depot 

179 

Chiloweyuck  River,  north  bank,  14  miles  above 
Chiloweyuck  Depot.  In  flat  below  mouth  of  Tum- 
meahai  Creek,  at  foot  of  first  mountain  over 
which  trail  passes 

419 

Chiloweyuck  River;  Frtiuchmans  Camp,  21  miles 
above  Chiloweyuck  Depot 

728 

Chiloweyuck  River;  mouth  of  Utzetza  (second 
large  tributary  from  the  north),  26  miles  above 
Chfioweyuck  Depot 

1,071 

Chiloweyuck   River;   Samana   village,  24  miles 
above  Chiloweyuck  Depot  and  2  miles  above 
mouth  of  Senehsay  Creelc 

918 

Chiloweyuck  River;  83  miles  above  Chiloweyuck 
Depot  and  3  miles  below  Chiloweyuck  Lake 

Chiloweyuck  River,  10  miles  above  Chiloweyuck 
Depot 

1,660 
167 

Trail,  Chiloweyuck  Depot  to  Chiloweyuck  Lake; 
spring  west  of  summit  of  first  high  ridge 

1,027 

Trail,  Chiloweyuck  Depot  to  Chiloweyuck  Lake, 

1,268 

Tummeahal  Creek,  mouth  of  (25  feet  above  water) , 
16  miles  above  Cnlloweyuck  Depot 

400 

Chiloweyuck  Depot  (15  feet  above  mean  water), 
68  miles  from  tne  sea ,  ■, 

39 

Camp  Tummeahal,  3  miles  above  mouth  of  Tum- 
meahal Creek , 

1,146 

Forks  of  Tummeahal,  7  miles  above  mouth  of 
Tntnineahal  Creek 

2,066 

Put-lush-go-hap  Lake,  on  Main  Fork  Tummeahal 
Creek,  10  miles  above  its  mouth 

3,639 

Foot  of  rapids  in  Tummeahal  Creek,  below  lake, 

2,916 

Divide  between  Tummeahal  Creek  (Main  Fork) 
and  Sen-eh-say  and  Noolcsahk,  12  miles  above 
mouth  of  Tummeahal  Creek,  11  miles  from 
mouth  of  Sen-eh-say  Creek,  and  6  miles  from 
Nuquoichum,  tributary  of  the  Nooksahk 

Tummeahal  Creek  (head  of  South  Fork) ,  11  miles 
above  mouth  of  Tummeahal  Creek 

6,117 
8,745 

Divide  between  Nooksahk  and  Tummeahal  (South 
Fork),  lU  miles  above  mouth  of  Tummeahal 
Creei  and  14  miles  above  Cowap,  tributary  of 
the  Nooksahk 

1^.«« 
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Elevations  along  the  forty-nvnih  paraUd,  etc, — Continaed. 


No. 

Station. 

Latitude. 

Longitude. 

Elev»- 
tion. 

80 

31 
32 

33 

34 

35 
86 
37 
88 
39 
40 
41 
42 
43 

44 

45 
46 

47 

48 
49 

60 

51 

62 

68 

54 

65 

56 
57 

68 

69 

60 

61 

62 
63 

64 

La-yome^n  Creek,  croflBlnff  about  ^  mile  aboye 

month,  11  mllee  above  Cblloweynck  Depot 

La-yome-ffiTi  OrAAk,  4  mlleii  above  month 

o          / 

49    04.8 
02.8 

00.0 

00.4 

48  60.2 
67.8 
69.2 

49  01.9 

48  67.3 

49  0L9 
11.0 

48  60.7 
60.7 

49  04.0 

02.0 

48  69.8 

67.7 

49  06.6 
02.2 

48  68.6 
67.4 
67.0 
58.2 

69.6 

49  00.4 

01.8 
02.2 

48    58.9 

65.6 

58.7 

58.8 

58.2 
68.9 

54.1 
67.8 

o         / 

12164.0 
62.9 

49.4 

49.6 

58.0 

67.0 

122    00.1 

121  45.1 
48.5 
60.5 
40.0 
88.8 
88.8 

40.8 

38.0 
36.7 

39.4 

34.7 
32.7 

29.4 

28.8 

28.4 

27.3 

28.6 

28.7 

28.0 
26.6 

122  02.8 
02.5 

121    57.0 

66.1 

62.0 
44.7 

40.8 
88.0 

Fhet. 
572 

itOas    i 

Summit,  east  head  of  La>yome-8in  and  Nookaahk,  8 
miles  above  month  of  La-yome-nin 

'         1 

6,2M     j 

Snmmit  of  mountain  In  divide  between  La-yome- 
with  the  Chlloweyuck-Nookiiahk  divide 

4,900 

Chfloweyuck-Nookahk  divide,  highest  point  in 

this  ImmAdUtA  Vlftlnitv 

5,200 

antninit  iTA-iivintst  Monntalu 

5,280 

flnmrnlt  fllflmal  neak 

4,991 

flnTnniif.Tnmmeahal ,,^..^^^-,...,^., 

6,688 

RiiTnmf t  TA-vome-fdn  Mountain 

6,898 
5,884 

Snmmit  Klehtlakeh  Mountain 

6,840 

'Maai*  mmmit  Piit-lniih-flro-hap  Monntain 

a  7, 196 

SnTfiTnit  Pnt-lmih-flpo-hap  Mountain 

7,687 

Sen-eh-flay  Creek,  mouth  of,  22  miles  above  Chilo- 
wevuck  Denot 

828 

Sen-eh-sav  Creek,  6  miles  from  mouth,  at  mouth 
of  Ohnchnm  Creek r -,-,. 

1,621     1 

Sen-eh-say  Creek,  8  miles  from  mouth,  at  forks .... 

Sen-eh-say  Creek,  11  miles  from  mouth,  at  head  of 
West  Pork 

2,894 
3,302    ' 

£n-saaw-kwatch  Creek,  mouth  of,  29  miles  above 
Chllowevuck  Deoot 

1,296    ! 

En-saaw-kwatch  Creek,  4  miles  above  its  mouth. . . 

En-saaw-kwatch  Creek,  heads  of,  10  miles  above 
its  mouth 

2,900    1 

5,073 

5,617 

6,866 

4,817 

2,078 
2,002 
1»997 

Divide  between  twa  western  tributaries  of  Klab- 
neh  Creek,  4i  miles  from  mouth  of  tributaries. . . 

High  point  on  same  divide;  £n-saaw-kwatch  and 

First  western  tributary  of  Klab-neh  Creek,  4  miles 
above  its  mouth  . .  r  - ,  -  r  - , .  -  r  -  - , , .  - 

First  western  tributary  of  Klab-neh  Creek,  mouth 
of.  2  miles  above  mouth  of  Klab-neh  and  42^ 
miles  above  Chllowevuck  Depot 

Camp  Chiloweyuck  on  Klab-neh  Creek,  1  mile 
above  I^ke  Depot r t--t. 

Lake  Depot  on  Chiloweyuck  Lake  (6  feet  above 
lake  level,  approximately) 

Peak  west  of  Chllowevuck  Lake 

7,244 

Pekosie  Lake,  4  miles  above  month  of  Pekosie 
Creek 

790 

Nooksahk  River,  46  miles  above  mouth,  and  4 
miles  above  mouth  of  Pekosie  Creek 

685 

701 

Nooksahk  River,  60  miles  above  mouth,  at  mouth 
of  Cowan  Creek 

of  Noochsakatsn.  South  Branch 

.«.! 

Nooksahk  River,  66  miles  above  mouth,  near 
m Aiith  of  Tchahko.  South  Brancb ........t....... 

1,290    - 

Nooksahk  River,  02  miles  above  mouth,  right  bank. 
Nooksahk  River,  66  miles  above  mouth,  right 

hftnlr    nt  mnnth  nf  Nnnnnlchnm 

1.807 

2,044 
5,461 

Head  of  Nuquoichum,  ik  miles  from  mouth 

a ' '  Summit  perhaps  800  feet  higher.' '    H.  Custer,  1868. 

^ ObservatlQUB  tak^Q  on  %he  tnXl  find  "should  not  perhaps  be  taken  as  the  height  of  th«  river,' 
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EUvoHons  along  the  foHy-rwrUh  paraUd^  etc, — Continued. 


No. 

Station. 

Latitude. 

Longitude. 

Eleva- 
tion. 

66 

66 
67 

68 

09 

70 

71 

72 
78 

74 

76 
76 

79 
80 
81 
82 

88 
84 

86 
86 
87 
88 

80 
90 

91 
92 
98 

94 

96 

96 

97 

Limit  of  growth  of  timber,  Pnt-lnsh-go-bap  Moun- 
tain   

O            f 

49    00.0 

48  67.6 

49  06.7 
07.2 
06.8 

09.6 

09.6 
12.8 

10.0 

09.8 
07.8 

08.0 
10.6 
07.7 

04.6 

02.4 

0L6 

01.2 
0L9 

00.6 
00.5 
00.4 
00.9 

00.4 
02.8 

00.1 

00.2 

48    58.0 

67.2 

66.8 

64.8 
64.0 
64.0 

o        / 

121    89.0 
87.6 

26.2 

26.6 

24.8 

24.8 

24.4 
21.4 

18.0 

16.8 
18.6 

•18.0 
14.6 
08.6 

14.6 

14.8 

14.4 

14.4 
18.4 

16.8 
16.8 
16.1 
16.3 

16.6 
16.3 

16.7 
20.2 
22.6 

28.1 

28.3 

26.2 
26.6 
26.9 

Fbel. 

6.698 
6,117 

1,978 

2,662 

2,848 

8,269 

3,132 
1,917 

1,927 

1,948 
1,820 

1,860 
6,480 
1,762 

8,027 

8,491 

3,660 

4,080 
6,718 

4,606 
4,446 
4,148 
6,664 

8,726 
6,887 

8,420 
2,692 
2,078 

2,090 

2.213 

2,414 
2,688 
4,410 

do 

Kockolom  Creek,  half  mile  above  mouth  (mouth 
iB  half  mile  below  Chiloweyuck) 

Kockolum  Creek,  8  miles  above  mouth,  outlet  of 
flnrt  Iftiffi  (K^hkawAlnm) 

Zockolum  Creek,  Ak  miles  above  mouth,  between 
two  lakes 

Kockolum  Creek,  6i  miles  above  mouth,  divide 
from  Klehkwunnum;  near  head  of  Indian  Lake 
and  4  miles  from  mouth  of  this  tributary  of 
Klehkwunnum 

Water  of  second  lake,  16  miles  from  mouth  of 
Klehkwunnum  <i. 

Klehkwunnum  Creek,  mouth  of  Pips  Creek 

Klehkwunnum  Creek,  19  miles  from  mouth,  marsh 
lakes  near  head  of 

Divide  between  Skafit  and  Fraser  rivers,  head  of 
Kle-sil-kwu  Creekd 

Junction  of  Man-sel-pan-ik  and  Kle-sil-kwu  creeks. 

Junction  of  Man-sel-pan-ik  and  Kle-sil-kwu  creeks, 
4k  miles  above  mouth  of  Kle-sil-kwu 

High  mountain,  northeast  side  of  Klehkwunnum. 

Skagit  Ford,  110  miles  from  mouth  of  Skagit  River. 

Man-sel-pan-ik  Creek,  4  miles  from  Junction  with 
Kle-sil-kwu  Creek 

Man-sel-pan-ik  Creek,  7  miles  from  Junction  with 
Kle-sil-kwu  Creek 

Man-sel-pan-ik  Creek,  7*  miles  from  Junction  with 
Kle-sil-kwu  Creek,  first  western  tributary 

Man-sel-pan-ik  Creek,  8  miles  from  Junction  with 
Kle-sil-kwu  Creek,  whero  Whatcom  trail  strikes 
It 

Man-sel-pan-ik  and  Skagit  divide,  second  summit 
on  Whatcom  trail 

Summit  on  trail,  Chuch-che-hum   to  Skagit,  9 
miles  from  mouth  of  Man-sel-pan-ik;  7  miles  from 

mouth  of  Chnch-ChA-hiim ....,..,..-,,,....,.,.. 

Lowest  point  of  same  divide 

fl|iinin1t  of  "Id  Wh^.tftom  trr^i^  --.,,,., ........ 

Blue  Lake,  6  miles  from  mouth  of  Chuch-che-hum 
Creek 

Divide,  Chlloweyuck-Skagit-Fraser 

Camp  Chuch-che-hum.  6i  miles  from  mouth  of 
Chncb-che-hum  Creek 

Nef  Prairie,  3  miles  southeast  of  Lake  Depot 

Klab-neh  Creek,  4  miles  from  mouth 

Klab-neh  Creek,  6  miles  from  mouth,  first  tribu- 
tary from  the  east 

Klab-neh  Creek,  7  mUes  from  mouth,  near  second 
large  tributary  from  th^  east 

Klab-neh  Creek,  9(  miles  from  month,  near  third 
large  tributary  from  the  east 

EJab-neh  Creek,  10  miles  from  mouth 

Near  gnmniit  of  ^6g^-  wewt  of  Kiah-neh 

a  This  is  supposed  to  be  the  lowest  of  all  the  divides  between  these  two  streams,  20  miles  from 
month  of  Klehkwunnum  Creek  and  7  miles  from  mouth  of  Kle^U-kwu  Creek. 

b  This  stream  is  supposed  to  fall  gently  till  near  Its  entrance  into  Fnw^r  ^ver,  2  mil^s  below  Fort 
Hope,  where  it  becomes  rapid. 
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Elevations  along  the  forty'fwnih  paraUelf  etc. — Continued. 


No. 
96 

99 

100 
101 

102 

108 

104 
105 
106 
107 

108 

109 
UO 
111 
112 

lis 

114 

115 

116 

117 

118 

119 

120 

121 
122 

123 
124 

125 

126 
127 
128 
129 
130 
181 

Station. 

Latitude. 

Longitude. 

Eleva- 
tion. 

Smninit  of  Goat  Mountain;  divide  between  Klab- 
neh  and  Zakeno  (tributary  of  the  Skagit),  80 
miles  above  mouth  of  Zakeno,  50  miles  above 
mouth  of  8ka«lt,  and  16  miles  from  mouth  of 
Klab-neh 

o          / 

48  51.7 

52.0 
52.6 

50.9 

52.0 

62.0 
62.9 
68.8 
54.4 
54.4 

65.0 
57.2 
58.5 
48.6 
44.2 

49  00.0 
02.2 

01.5 

02.6 

02.9 

03.6 

04.7 

06.7 
11.0 

14.1 
18.3 

17.8 

16.8 

17.9 

18.8 

21.6 

28.2 

25.8 
25.0 

o        / 

121    24.0 

24.2 
23.1 

21.4 

17.6 

15.4 
13.4 
11.2 
08.0 
04.7 

02.4 
08.4 
01.2 
01.6 
02.0 

02.8 
01.2 

02.0 

08.1 

04.0 

04.3 

05.0 

07.2 
02.6 

03.0 
120    56.8 

58.1 

52.1 

50.0 

57.5 

58.7 

62.0 

62.5 
61.9 

ItBeL 

5,862 

5,106 
2,9S2 

3,7&4 

5,107 

2,891 
2,560    ' 

On  divide  Klaheh  Creek,  a  branch  of  Red  Moun- 
tain Creek,  4  miles  above  mouth  of  latter 

Red  Mountain  Creek 

Red  Mountain  Creek,  4^  miles  above  mouth,  near 
head  of  southern  branch 

Divide  Klab-neh  and  Glacier  creeks,  8»  miles 
above  mouth  of  Red  Mountain  Creek,  15  miles 
above  mouth  of  Glacier  Creek 

forks  of,  13|  miles  above  its  mouth 

Glacier  Creek,  11  miles  above  its  mouth 

Glacier  Creek,  9  miles  above  its  mouth 

^  MB 

Glacier  Creek,  5  miles  above  its  mouth 

2,075 

Glacier  Creek,  2ii  miles  above  its  mouth 

1.940 

Glacier  Creek,  mouth  of,  Junction  with  Ska«rit,  84 
miles  from  mouth  of  Ska^t 

l,6e25    1 

Ska^t  River,  87  miles  above  its  mouth 

1,531 

Skagit  River,  82  miles  above  its  mouth 

1,468    1 

Skagit  River,  71  miles  above  Its  mouth 

1,405 

Skagit  River,  64  miles  above  its  mouth 

1,298 

Camp  Skagit,  96  miles  above  mouth  of  Skagit 
(15  feet  above  river) 

1,573 

Skagit  Cache,  in  Skagit  Valley,  2  miles  eastof  river. 

Camp  on  tributary  of  Skagit,  k  mile  above  mouth; 
its  mouth  97  miles  above  Skagit's  mouth 

Camp  on  tributary  of  Skagit  (Ne-p6-pe-eh-kum), 
1  mile  above  mouth;  its  mouth  99  miles  above 
Skagit's  mouth 

1.748 
1.586 

1,611 

Camp  on  Skagit  (15  feet  above  water),  100  miles 
above  Skagit's  mouth 

1.624 
1,687 

Camp  on  Skagit  (25  feet  above  water),  101  mites 
above  Skagit's  mouth 

Camp  on  slough  of  Skagit,  104  miles  above  Skagit's 
mouth 

1,675 

1.T27 
1,812 

1,947 
6,871 

5,254 
2,909 

Camp  on  Skagit  (20  feet  above  water),  106  miles 
above  Skagit's  mouth 

Skagit  River,  115  miles  above  its  moutli 

Skagit  River,  120  miles  above  its  mouth,  above 
mouth  of  Kullas  Creek 

High  point  on  divide,  Skagi^Similkameen 

Camp  near  Skafit^imilkameen  divide,  126  miles 
from  mouth  ofthe  Skagit 

Near  head  of  large  tributary  to  the  Skagit,  9  miles 
from  its  entrance  into  the  Skagit,  at  which 
point  the  elevation  is  about  1,960  feet,  the  point 
being  122  miles  above  its  mouth 

Summit  of  pass  between  Skagit  and  Simllkameen, 
126  miles  from  mouth  of  sEaglt 

5,668     1 

Lake,  head  of  Similkameen,  125  miles  from  mouth 
of  Simllkameen ..... 

5,807 

4,168 

5,074    - 

5.917 
5.480 

Camp,  first  forks,  a  122  miles  from  mouth  of  Sim- 
llkameen  

On  divide,  crossing  a  great  bend  of  the  Simllka- 
meen   

Fort  Hope  trail,  1  mile  east  of  jimctlon  with  What- 
com, near  two  small  lakes 

High  point  nn  trail . , 

a  Whatcom  trail  leaves  river. 
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No. 

Station. 

Latitude. 

Longitude. 

Eleva- 
tion. 

182 
183 

184 

185 

186 

187 
188 
189 

140 

141 
142 

148 

144 

146 

146 
147 
148 
149 
150 
151 

152 

158 

154 
155 
166 
157 

168 

150 

160 

161 
162 

ForkB— trailB  to  Whatcom  and  to  Fort  Hope 

Fort  Hope  trail,  upper  croaslng  of  Simllkameen, 
120  mifee  above  its  mouth 

O            t 

49    25.8 
23.8 

21.2 

23.7 

25.3 
29.4 
80.4 

81.5 

84.6 
27.2 

27.8 

27.0 
21.6 

;21.5 
81.2 
21.8 
14.5 
18.1 
09.5 

11,7 

06.2 

01.8 
08.0 

48  50.2 
55.5 

46.0 
57.0 

49  02.4 

04.5 
18.1 
05.9 

O             t 

120  5L1 
54.6 

121  00.8 

120    55.8 

52.4 
47.5 
47.1 

45.2 

42.8 
85.5 

84.4 

28.9 
24.5 

23.9 
24.9 
05.2 
119    59.9 
66.8 
48.8 

42.5 

48.0 

41.1 
43.0 
34.9 
25.0 

22.6 

24.2 

25.0 

29.2 
82.8 
28.9 

6,722 
4,028 

4,486 

4,750 

5,965 
4,906 
4,659 

2,606 

4,921 
4,085 

4.085 

2,069 
4,041 

2,580 
2,879 
1,919 
1,477 
1.455 
1,406 

2,248 

1,866 

1,662 

5,068 

1,164 

904 

955 

957 

958 

981 
1,688 
1,430 

dosdnfr  and  6  miles  from  mouth  of  creek  up 
whlchthe trail  runa 

Summit  of  ridge,  left  bank  of  Simllkameen,  near 
uppf»r  <*Ttofffinff . 

Fort  Hope  trail,  summit  between  two  crossings  of 
Simllkameen . 

OMnp  nn  ifTort  Hope  trail 

On  ridge  south  of  valley  of  Simllkameen 

Encampement  des  Femmes,  Junction  of  trails  to 
Forts  Hope  and  Kamloops,  104  miles  above 
month  of  simi^kavneen . 

Summit  of  ridge  north  of  Encampement  des 
Femmes , , . . 

Camp  on  creek  1  mile  east  of  last  summit,  1| 
miles  above  mouth  of  creek,  which  is  90  miles 
above  mouth  o'  Siniiltameen 

Gamp  on  Simllkameen  82  miles  above  its  mouth 
and  one-half  mile  below  mouth  of  Pa-say-ten 
Creek 

Summit  of  ridge  on  south  side  of  Simllkameen .... 

Base  of  same  ridge,  croaBlng  of  Yakl-keh-whel- 
lich-ler  (?},  11  miles  above  its  mouth,  which  is 
72  miles  above  ipouth  of  Bimii^ameen 

Yan-set-ah-skwa  Creek,  5  miles  above  its  mouth, 
which  is  81  miles  above  mouth  of  Simllkameen. 

and  6  miles  below  Skai-shin  Creek 

Camp  on  Simllkameen  52  miles  above  its  mouth 
ana  8  miles  above  mouth  of  Nais-nu-loh 

Simllkameen  River,  49  miles  above  its  mouth  and 
just  below  mouth  of  Nais-nu-loh 

Camp  on  Simllkameen  86  miles  above  its  mouth, 

in  oriil^hy  bottom , _ 

Camp  on  northeast  tributary  of  Simllkameen  2 
miles  above  mouth,  the  mouth  38  miles  above 
ipoxith  of  Simllkameen ....     . 

Camp  in  flat  near  river,  one-half  mile  above 
mouth  of  large  creek  comine  from  west,  its 

Camp  on  side  of  mountains,  one-half  mile  north  of 
creek  coming  from  southwest,  its  mouth  26 
milAii  from  mouth  of  Simllkameen 

Summit  of  ridge  bordering  Simllkameen  River  on 
west  side 

Camp  Simllkameen,  12  miles  above  month  of 

Simllkameen 

month  of  CoU"nW«-  r .,..., , 

Lake  Osoyobs,  foot  of  (4  feet  above  water),  76 
miles  above  mouth  of  Oi^lnai^Ane  . .  r , 

Lake  Osoyoos.  camp  on  east  side.  82  miles  above 

Take  Osoyoos.  north  end  of  (inlet),  86  miles  above 

Heiirht  of  second  T>1atean  at  foot  of  hills 

do 

BuU.  174^ 
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No. 

SUttion. 

Latitude. 

Longitude. 

tion.     1 

168 
164 
165 

166 
167 

168 

169 

170 

171 
172 

178 

174 
175 

176 

177 

178 

179 
180 

181 
182 
183 
184 
185 
186 

187 
188 

189 
190 
191 

192 
193 
194 
196 
196 
197 
198 

Summit  of  ridge,  8  mUes  east  of  OUn-A-kane  Kiyer. 

Summit  of  trail,  Similkameen  to  Oklnakane 

Lake  Haipwll  (2i  miles  long  by  three-fourths  mile 
wide) 

o          / 

49    07.3 
11.4 

48  5t0 
55.6 

47.0 

48.9 

40.8 

48.5 
46.1 

47.5 

46.2 
45.9 

47.8 

47.9 

60.9 

58.0 

49  02.3 

02.1 
01.9 
02.0 
02.8 
02.5 
03.0 

06.2 
OS.  6 

09.6 

48  59.7 

49  06.7 

07.5 
08.7 
06.6 
07.5 
07.5 
07.8 
08.2 
08.8 

o        / 

119  27.8 
39.0 

87.0 
86.8 

37.9 

88.0 

89.1 

86.4 
23.6 

48.7 

52.0 
62.6 

57.5 

49.7 

29.0 

27.5 

120  57.4 

57.1 
56.5 
56.3 
58.7 
54.6 
50.0 

48.6 
42.9 

88.6 
82.2 
82.0 

29.5 
81.3 
30.8 
28.3 
28.5 
28.6 
22.2 
21.6 

JheL 
8,027 
4,261 

1,120 
4,665 

1,376 

1,866 

1,6a 

i,7n 

2.487 
4,699 

6»8&4 
6»220 

3,296 

4.827 

1,819 

1,766 
6,900 

5,281 
5,504 
6,570 
6,819 
6.221 
6»2S3 

3,860 
3,431 

8,194 
3,676 
4,880 

6,456 
4,Tn 
6,157 
4,701 
6,433 
6»456 
S,4SH 
6»170 

1 

Summit  of  mountain,  north  of  lake 

Camp  on  Haipwil  Creek  3  miles  above  forks  and 
12  miles  above  its  mouth 

Camp  on  Haipwil  Creek  one-half  mile  above  forks 
and  9  miles  above  its  mouth 

On  Haipwil  where  it  enters  coulee,  20  miles  above 
its  mouth 

Divide  between  Haipwil  and  Oklnakane,  near  two 
lakes 

Rnmmit.  nf  h\\\  Okfjinktm^  Vftlley . . 

Camp  on  Haipwil  (West  Fork)  8  miles  above  forks 
and  17  miles  above  mouth  of  Haipwil 

Summit  of  trail  between  a  tributary  of  Che-wach 
(branch  of  Haipwil)  and  [Lake?!  Methow,  20 
miles  from  mouth  of  Haipwil  ana  5  miles  from 
mouth  of  Che-wach 

West  foot  of  ascent  to  summit 

On  Che-wach  at  forks,  67  miles  above  mouth  of 
Methow  and  550  miles  above  mouth  of  Columbia. 

Near  mouth  of  tributary  of  west  fork  of  Haipwil, 
9  miles  from  forks  of  Haipwil 

Large  lake  southwest  of  mouth  of  Similkameen, 
Smaller  lake  southwest  of  mouth  of  Similkameen, 

Knmmit  of  traJl,  Skagit  U>  Pasayten 

Saddle  Divide,  watexs  Skagit  and  Pasayten,  10 
miles  from  mouth  of  Ne-po-pe-eh-kum  Creek, 
which  is  100  miles  above  mouth  of  Skagit  and  24 
miles  from  mouth  of  N'-shitl-shutl  River 

SnmmitCachft , 

First  depression  east  of  Summit  Cache 

Summit  to  north  of  trail  a ..  ....»c 

Summit  near  end  of  ridge. a. » . 

First  water  below  ridge  on  trail,  16  miles  above 
mouth  of  N'-shitl-shutl,  which  is  at  Pasayten 
Cache 

Camp  on  N'-shitl-shutl  lOi  miles  above  its  mouth, 
Rt month  of  Chu-chn-wun-tenc.......  . 

Pasayten  Cache,  at  mouth  of  N'-shitl-ahuU,  24  miles 
above  mouth  of  Pasayten,  which  is  82  miles 
fthnvA  month  of  Similkameen , 

Camp  Pasayten,  36  miles  from  mouth  of  Pasayten. 

First  knoll  on  mountain  east  of  Pasayten  Cache. . . 

Top  of  rocky  slide  near  which  trail  passes  on  same 
monptain .      . 

Elevation  east  of  hill 

Camp 

WMt^rp  princfpAi  <^immlt 

""Wrtem  principal  summit 

C^amp  east  and  above  tributary  of  Nals-nu-loh 

Elevation  1^  miles  east  of  above 

a  To  the  north  of  this  trail,  in  latitude  49°  08.7',  longitude  120^  58.6',  is  another  divide,  between  Ne-po> 
pe-eh-kmn  and  N'-ahitl-ehuU,  which  is  about  4,500  feet  high.  It  is  II  miles  from  mouth  of  ir-sfaitl- 
BhuU.  . 
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Elevations  along  the  foriy-mnth  parallel,  etc. — Continued. 


No. 


Station. 


Latitude. 


Longitude. 


Eleva- 
Uon. 


199 
200 

201 

202 

208 

204 

206 

206 

207 
208 

209 

210 

211 

212 

218 

214 

215 
216 

217 

218 

219 
220 
221 

222 

228 

224 

225 
226 

2Z7 


220 
280 


281 


Camp  on  Nais-nu-loh,  18  miles  above  its  month. . . , 

Camp  Nais-nu-loh  Cache,  CI  miles  above  month  of 
Nais-nu-loh 


Saddle  between  two  principal  summits,  26  miles 
above  mouth  of  Nais-nu-loh 


Camp  on  Nais-nu-loh,  7  miles  above  its  mouth,  at 
bend,  mouth  of  creek 


Camp  on  Nais-nu-loh,  5i  miles  above  its  month,  at 
tnul  crossing 


On  Naift<nu-loh,  ^  mile  above  its  mouth,  where 
trail  leaves  it 


Camp  on  southeastern  tributary  of  Lake  Osoyoos, 
6  miles  from  Its  mouth,  last  trail  crossing , 


Summit  of  tndl.  Lake  Osoyoos  to  Ne-hoi-al-pit-kwu 
Blver 


Highest  terrace  east  of  summit 

Fourth  terrace  east  of  summit,  just  before  descend- 
ing to  valley  of  Rock  Creek 


First  crossing  of  Rock  Creek,  6  miles  above  its 
mouth 


Fourth  terrace,  just  after  ascending  from  valley  of 
Rock  Creek 


Upper  terrace  above  town  p  Twai-yeep]  on  Rock 
C^ieek,  Just  before  descending  to  Ne-hoi-al-pit- 
kwu  River 


Upper  camp  on  Ne-hoi-al-pit-kwu,  80  miles  above 
its  mouth,  at  mouth  of  Rock  Creek 


Camp  Ne-hoi-al-pit-kwu,  66  miles  above  its  mouth 
(20  feet  above  water) 


On  Ne-hol-al-pit-kwu  River,  44  miles  above  its 
mouth 


Camp  Statapoostin,  86  miles  above  Its  mouth 

En-chAhm  Lake,  outlet  of,  Ik  miles  from  Ne-hoi-al- 
pit-kwu  River,  at  a  point  82  miles  from  its  mouth. 

Camp  on  Ne-hoi-al-pit-kwu,  29  miles  from  its 
mouth 


Camp  on  Ne-hoi-al-pit-kwu,  16  miles  from  its 
mouth 


Camp  on  Ne-hoi-al-pit-kwu,  9  miles  from  its  mouth . 

Camp  on  Ne-hoi-al-pit-kwu,  1  mile  from  its  month. 

Camp  on  Ne-hoi-al-pit-kwu,  at  mouth,  746  miles 
from  mouth  of  Columbia 


Columbia  River  crossing,  1  mile  below  Kettle  Falls 
(20  or  25  feet  high ) ,  782  a  miles  above  its  mouth. . 

Columbia  River  camp  (25  feet  above  river),  766 
miles  above  its  mouth 


Camp  Columbia  (58  feet  above  water  now  nearly 
at  lowest  stage),  788  miles  above  its  mouth 

Camp  Columbia  (another  measure) 


Camp  on  summit  on  trail  westward  from  Camp 
Columbia 


Camp  on  tributary  of  Y6me-tBin,  4  miles  from 
Y6me-tBln's  mouth,  which  is  775  miles  from 
mouth  of  Columbia 

High  point  on  trail 


Camp 

Summit  on  trail,  divide  between  Yome-tsin  and 
Ne-hoi-al-pit-kwu 


Camp  on  tributary  of  Ne-hol-al-pit-kwu,  5  miles 
above  its  mouth,  which  is  28  miles  above  mouth 
of  Ne-hoi-al-pit-kwu 


08.8 

07.2 

07.5 

07.8 

09.1 

18.1 

59.5 

00.6 
01.1 

02.6 

02.7 

02.8 

06.2 

08.2 

59.1 

00.4 
00.2 

02.1 

m.4 

50.5 
46.8 
40.9 

40.0 

86.8 

5L6 

50.8 

58.6 

58.1 
58.9 
58.0 

57.7 
57.2 


120  15.1 
17.8 
24.2 
00.5 
00.2 

119  57.4 
16.4 


09.8 
05.4 
05.2 
04.9 

118    60.0 

58.7 

44.5 

28.4 
16.8 

12.7 

12.5 

10.4 
06.8 
06.5 

06.2 

07.5 

117  58.9 

87.7 

45.4 

48.1 
49.5 
68.7 

118  02.9 
07.0 


Feet. 
3,568 

8,678 

6,005 

2,525 

2,171 

1,515 

3,092 


11.8    !      4. 


8,476 
3,032 
2,762 
3,101 

2,866 

2,153 

1,826 

1,663 
1,686 

1,581 

1,468 

1,466 
1,226 
1,271 

1,262 

1,2QS 

1,34] 


U: 


8,41< 

2,161 
4,651 
2,68 

4,79 
8,86 


a  Apparently  an  error  for  742, 
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No. 


Station. 


Latitude. 


Longltade. 


KleT»- 

tiOQ. 


232 


234 


236 


237 


239 
240 
241 
242 

243 

244 
245 
246 
247 

248 

249 
250 
251 
252 
253 
254 
255 
256 
257 

258 
259 
260 

281 
262 
268 


High  point  on  trail  east  of  divide 

CroBBing  Creek,  3  miles  east  of  camp— first  plateau, 
2  miles  above  mouth  of  creek,  which  is  59  miles 
above  mouth  of  Okinakane 


Crossing  Creek,  5  miles  east  of  camp— second  pla- 
teau, 6  miles  above  mouth  of  Kwahalooee  Creek, 
which  is  57  miles  above  mouth  of  Okinakane 
River 


Divide  between  Kwahaloose  Creek  and  large  east- 
em  tributary  [Lower  Bonaparte  of  Arrowsmith's 
map]  of  Okinakane  River 


Camp  on  first  large  branch  of  Lower  Bonaparte 
River,  S  miles  above  mouth  of  branch  and  12 
miles  above  mouth  of  river 


Divide  between  2  branches  of  Lower  Bonaparte 
River  and  a  southern  tributary  of  the  Ne-hoi-al- 
pit-kwu  Aiver;  11  miles  above  mouth  of  first 
Dranch,  which  is  12  miles  above  mouth  of  second 
branch,  which  is  83  miles  above  mouth  of  Lower 
Bonaparte  River  and  22  miles  from  month  of 
southern  tributary  of  Ne-hoi-a^pi^kwu  River, 
which  is  63  miles  above  mouth  of  that  river 


Camp  on  second  branch  of  Lower  Bonaparte 
River,  9  miles  above  its  mouth 


Camp  on  second   branch  of  Lower  Bonaparte 
River,  3  miles  above  its  mouth 

Summit  of  ridge  north  of  No.  288=averBge  height 
of  mountains  in  vicinity 


Crossing  of  Lower  Bonaparte,  88  miles  above  its 
mouth 


Divide  between  Okinakane  and  Columbia,  45 
miles  from  mouth  of  Lower  Bonaparte  and  19 
miles  from  the  Columbia,  at  a  point  739  miles 
from  its  mouth 


High  point  north  of  trail  on  divide  between 
Okinakane  and  Columbia , 


Camp  No.  8,  on  Columbia  River  a 

Camp  No.  2,  on  Columbia  River 

Summit  of  ridge  bordering  Colville  Valley  to  north. 

(;amp  No.  1,  on  Peptashin  Creek  near  mouth 

Summit  of  ridge=avenige  height  of  ridges  in 
vicinity 


48    57.8 
43.7 

42.1 
40.6 
89.6 


41.8 
40.7 
88.7 
41.0 
88.7 

37.9 

89.2 
48    87.0 


118  02.0 

119  19.2 

15.2 
18.7 
06.2 


118  58.3 
54.7 
47.8 
56.6 
39.9 


32.3 


33.1 
118    06.9 


Camp  No.  15,  Peptashin  Creek  near  town 

Col  ville  depot,  at  observatory 

Camp  No.  1,  Mill  Creek  near  Colville  depot 

Lake  5  miles  southeast  of  Colville  depot 

Summit  of  mountain  west  of  Colville  depot 

Summit  of  mountain  6  miles  east  of  Colville  depot. 

Camp  No.  2  on  Mill  Creek  near  Btugar's  farm 

Mountain  east  of  Camp  No.  2 

Mountain  south,  on  same  ridge,  and  north  of  Fran- 
cois'house 

Camp  No.  8,  near  Francois'  farm 

Mountain  southwest  of  Francois* ,  near  trail 

On  branch  of  Mill  Creek,  at  crossing  of  trail,  5 
miles  south  of  Francois',  An-i-aht-wa  or  OltK^hin 
Prairie 


Crossing  of  first  stream  south  of  Hughes  ranch  on 
wagon  road 


On  waffon  road  between  Colville  and  Spokane  at 
small  ponds 


On  head  of  small  lake,  east  end,  near  wagon  road 


IkxL 
4.707 

1,» 
2.1* 

8.sai 

2.W 


4,812 
>,5S1 
Z.IS9 

5,239 
2.7« 

6^66 

7,€S5 
1,3B7 
1,«S 

a,oi7 

1,695 

S,71S 
1,967 
1,K3 
1.6S8 
2,1S  ! 

5>«7 
1,629  I 

4,W 

4,«i 
1.717  I 
S,l» 

1,78  I 

1,TSI 

2,11! 


a  Second  cahier  begins  here. 
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ElevatianB  along  ih^  forty-mnth  parallel,  etc, — Continued. 


No. 


Station. 


Ladtude. 


Longitude. 


Elevir 
Uon. 


264 
266 

266 

267 


270 

2n 

272 

278 
274 

276 
276 
277 
278 

279 
280 
281 
282 
283 
284 

285 
286 
287 


290 
291 
292 
298 
294 
295 
296 
297 
298 
299 

800 
901 
802 

906 

904 
305 


Highest  point  on  Ck>lYille  wagon  road 

Chemakane  bridge,  Junction  of  trail  and  wagon 
road , 


Summit  of  tiall  between  Mill  Creek  and  Little 
Spokane 

Walker's  Prairie,  on  small  branch  of  Chemakane. . 

Mouth  of  Chemakane--approxlmate 

Summit  of  trail,  short  cut  between  Chemakane 
and  Spokane 

Trail  at  northernmost  bend  of  Spokane  River,  18 
miles  below  mouth  of  Little  Spokane  a 

On  plateau  above  Spokane  River,  7  miles  below 
mouth  of  Little  Spokane > 

On  edge  of  Spokane  River,  7  miles  below  mouth  of 
Little  Spokane 

Little  Spokane,  mouth  of,  at  water's  edge 

Summit  of  hill,  northeast  of    mouth  of  Little 
Spokane 

On  little  Spokane,  near  crossing  of  trail 

On  plateau  south  of  crossing 

On  plateau  of  Spokane  River 


Hill  in  bend  of  Little  Spokane,  about  5  miles  from 
mouth 


On  edge  of  plateau  south  of  trail 

On  Spokane  River,  water's  edge,  near  Plant's 

On  plateau  north  of  Plant's 

Plant's  house 

Trail  to  Sinyakwateen,  11  miles  from  Plant's , 

Trail  on  Spokane,  8i  miles  below  lake  [Coeur  d' 

Alene] 

Coeur  d'Alene  Lake 

Hill  near  lake,  south  of  trail 

On  small  lake  north  of  Cceur  d'Alene  Lake , 

On  summit  of  spur  bordering  lake 


Average  height  of  rolling  country  north  and  north- 
east of  lake 


Plateau  north  and  east  of  trail  to  Mission 

Creek  Z\  miles  east  of  arm  of  lake  [Coeur  d'Alene] 

Plateau  north  of  creek  crossing 

Shore  of  large  lake  south  of  Checolsum  Mountain  . 

Point  on  mountain  spur  between  lakes 

Trail  to  Sinyakwateen,  19  miles  from  Plant's 

Little  knoll  5  miles  beyond  and  west  of  road 

Tesemmeus  lakes,  [7Tesimini] 

On  edge  of  plateau  8  miles  east  of  road 


Top  of  plateau  on  road  4  miles  south  of  Fekowla 


Bottom  of  plateau 

On  PekowlaLake 

Sinvakwateen  depot,  right  bank  of  Clark  Fork 
of  the  Columbia  River , 


Vermilion  Creek,  mouth  of  fall  of  Clark  Fork  from 
[Pend  Oreillel  lake  to  falls  about  0.44  foot  per 
mile;  falls  about  5  feet 

Checolsum  Mountain 


Crossing  of  trail  near  forks  of  creek  north  of  Che- 
colsum M  oun  tain 


FeeL 
4,0B8 

1,922 

2,785 
1,897 
1,866 

2,809 

1,500 

1,864 

1,668 
1,685 

8,140 
1,609 
1,760 
1,878 

2,865 

2,266 

1,901 

2,875 

2,06 

2,228 

2,185 
2,151 
2,499 
2,205 
2,862 

8,170 
2,767 
2,121 
2,681 
2,262 
8,577 
2,200 
2,885 
2,822 
2,540 

2,539 
2,838 
2,200 

2,064 

2,074 
5,706 

2,455 


a  From  the  northernmost  bend  to  mouth  of  Spokane  the  average  fall  is  about  9  feet  per  mile.  ^ 
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No. 


Station. 


Latitude.    Longltade.    ^^SoT 


306 

907 
906 
909 
310 
811 
312 
813 
814 
315 
316 
817 
818 
319 
320 
321 


824 


326 
327 


390 
331 


833 
334 


387 
838 
389 
340 
841 
842 
843 
344 
846 
346 
847 
348 
849. 

350 

851 

352 


GroflBliig  of  tributary  of  Little  Spokane.  Little 
Spokane  has  an  avetife  fall  of  about  16  feet 
per  mile 

LakeonLittie  Spokane « 

Trail  north  of  lake , 

On  plateau  above  Little  Spokane 

On  high  plateau  on  trail 

Lake  at  head  of  LitUe  Spokane 

Trail  between  Spokane  and  Clark  Fork  Divide .... 

Clark  Fork  at  outiet  of  Pend  Oreille  Bay 

Clark  Fork  8  miles  below  falls 

Clark  Fork  4  miles  above  Mission 

Clark  Fork  at  mouth  of  Skomin  Creek 

St  Ignatius  Mission 

Skomin  Creek,  5  miles  above  mouth 

Skomin  Creek,  9  miles  above  mouth 

Skomin  Creek,  11  miles  above  mouth 

Divide  between  Skomin  and  Chelonscan  creeks... 

Mountain  U  miles  south  of  divide 

2  miles  below  divide  on  eastern  slope 

Trail  from  Mission  to  Kaniksu  Lake,  7  miles 

Crossing  of  creek,  12  miles  from  Mission 

Trail  above  and  beyond  crossing  of  creek 

Teh-k wat  Mountain,  north  of  trail 

Water  on  Teh-k  wat  Mountain,  south  of  trail 

Crossing  of  first  creek  east  of  divide 

Creek  5  miles  west  of  lake 

Kaniksu  Lake 

Upper  Kaniksu  Lake 

On  creek,  2  miles  above  Upper  Lake 

Long  bridge  on  trail  from  Sinyakwateen  to  Che- 
lemta,6  miles 

Clark  Fork,  14  miles  above  Sinyakwateen 

Kallspelm  Lake 

Pack  River  crossing 

Divide  between  Pack  and  Kootenay  rivers 

Small  lake  west  of  trail  and  north  of  divide 

Trail  in  forks  of  creek 

Chelemta  depot 

Kootenay  River,  18  miles  below  Chelemta 

Crossing  of  Acklew  Creek 

Acklew  Cache 

Camp  Kootenay  West  (about  60  feet  above  water) . 

Mountain  N.  42^  E.  from  Camp  Kootenay  West 

Trail  from  Chelemta  to  Acklew,  8  miles,  first  water. 

Trail  from  Chelemta  to  Acklew— 10|  miles 

Trail  from  Chelemta  to  Acklew—- 14  miles— cross- 
ing of  stream 


Trail  from  Chelemta  to  Acklew— 17  miles— frrsssy 
mound  


Trail  from  Acklew  to  Mooyie— 1  mile— divide  on 
traU 


Trail  from  Acklew  to  Mooyie— 8  miles— divide. 


1,880 
1.M7 
2.098 
7  2,441 
2.8S8 
2,237 
2,885 
1«M2 

i,«r7 

1.925 

1,8M 
2,789 
2,901 
3,796 
4,199 
5,218 
3, 488 
3,041 
3,585 
8,640 
5,770 
6,448 
2,740 
2,606 
a2,44S 
a2,485 
2.469 

2,086 
2,069 
2,095 
2,101 
2,188 
2,000 
2,064 
1,796 
1,808 
2,218 
2.804 
1,828 
5,573 
2,605 
2.694 

2,667 

2.548 

8,260 
2,985 


a  The  contradiction  here  by  which  the  upper  lake  level  is  less  than  the  lower  one  is  noted  in  the 
original  MS.,  but  not  corrected. 
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ElevaHons  dUmg  the  forty-^inih  paraUely  efc— Continued. 


No. 


858 

864 

855 


W7 

858 

850 
80O 
861 
882 
863 
864 
866 
866 

867 
868 
860 
870 
871 
872 

878 

874 

875 
876 

877 
878 

870 
880 
881 


884 

885 
886 
887 


800 
801 


StaUon. 


Trail  from  Acklew  to  Mooyie— 61  miles->head  of 
Ar-kark)u-neaCreek 


Trail  ftom  Acklew  to  Mooyie— 8  miles— prairie . . . 

Trail  from  Acklew  to  Mooyie— 18  miles—creek 
crosBiiig 


Trail  from  Acklew  to  Mooyie— terrace  south  of 
croesiiig 


Trail  from  Acklew  to  Mooyie— lower  crossing  of 
Ar-ka-kln-ne 


Trail  from  Acklew  to  Mooyie— terrace  atx)ve 

Trail  from  Acklew  to  Mooyie— croseing  of  Mooyie 

Gamp  Mooyie 

Mooyie  Cache , 

MoQD  tain  lidge  east  of  Camp  Mooyie 

Summit  of  ridge , 

Same  ridge  8  miles  south , 

Crossing  of  Mooyie  8  miles  below  Camp  Mooyie. . . 

Second  crossing  of  Mooyie,  from  cache  (14  feet 
above  water) 

Fourth  crossing  of  Mooyie,  from  cache 

Sixth  crossing  of  Mooyie,  from  cache 

7  miles  from  sixth  and  2  Imilesf  romseventh  crossing 

Seventh  crossing  at  foot  of  lake  (8  feet  above  water) 

Terrace  east  of  seventh  crossing— on  trail 


First  stream— 24  miles  beyond  seventh  crossing  of 
Mooyie 


Second  stream— Oi  miles  beyond  seventh  crossing 
of  Mooyie 

Third  stream— 10|  miles  beyond  seventh  crossing 
of  Mooyie 

11  miles  from  seventh  crossing,  north  of  lakes 

Headwaters  of  Mooyie,  184  miles  from  seventh 
crossing 

Terrace  near  headwaters  of  Mooyie 

South  and  near  divide  between  Mooyie  andJCoo- 
tenay 

Divide  between  Mooyie  and  Kootenay 

Joseph's  Prairie 


Crossing  of  stream  [Akis-karklail]  south  of  Joseph's 


Kootenay  Biver  northeast  of  Joseph's  Prairie 

Crossing  of  first  creek  going  down  the  Kootenay  6. . 

Crossing  of  second  creek  going  down  the  Koote- 
nay—10  miles  beyond  , 

Crossing  of  third  creek  going  down  the  Kootenay. 

Crossing  of  fourth  creek  going  down  the  Kootenay. 

Creek  0  miles  beyond , 

Prairie  on  Kootenay— 25  miles  above  Camp  Koote- 
nay East , 

Prairie  on  Kootenay— 10  miles  above  Camp  Koote- 
nay East , 


Kootenay  River— 6  miles  above  Camp  Kootenay 
East , 


On  creek— 6|  miles  north  of  Camp  Kootenay  East. 
Camp  Kootenay  East  (80  feet  above  water) 


LaUtude. 


Longitude. 


Eleva- 
tion. 


fM, 


2,688 

2,706 

2,811 

2,678 
2,756 
2,682 
2,680 
2,742 
6,680 
6,098 
4,466 
2,142 

2,718 
2,860 
2,984 
2,040 
3,020 
8,201 

8,067 

3,766 

3,514 
8,186 

3,206 
3,883 

3,544 
3,642 
2,050 

3,041 
2,451 
2,682 

2,679 
2,610 
2,741 
2,420 

;  2,400 

2,864 

2,861 
2,401 
2,848 


a  Also  written  Acaclnnah. 

6  The  fall  of  Kootenay  River  for  about  80  miles  south  from  latitude  49''  85^  N.  is  2  feet  per  mile. 
c  At  bend  of  Kootenay  River  above  mouth  of  Elk  River  computed  height  is  2,881  feet.    Th^^\^f 
the  Kootenay  for  about  20  miles  from  above  mouth  of  Elk  River  south  is  4i  feet  per  mile.        O 
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No. 


993 
394 


397 


400 

401 
402 
403 

404 
405 
406 
407 
408 
409 
410 
411 
412 

413 
414 
415 

416 
417 
418 
419 
420 


423 

424 
425 
426 
427 

428 
429 
430 
431 
432 
433 
434 
435 
436 
437 


Station. 


Camp  Kootenay  East'-at  water 

Sonth  of  Camp  Kootenay  East  (8  feet  above  water) . 

Kootenay  Rlyer  2|  miles  below  camp  (3  feet  above 
water) 


Kootenay  Cache 

First  bench  above  river 

Second  bench  above  river 

FliBt  creek  south  of  Kootenay  Cache 

Trail  on  Tobacco  Plains,  highest  point  south  of 
cache 


Creek  9  miles  from  cache 

Entrance  of  AkonohoPass 

11  miles  from  entrance  and  3  miles  from  summit  of 
pa» 


2}  miles  west  of  summit 

One-half  mile  west  of  summit 

Divide  between  Kootenay  and  Flathead  rivers .... 

On  divide,  one-half  mile  north  of  pass 

Onspurof  divide,  2  miles  north  of  pass 

Divide  between  Wigwam  and  Akonoho 

Wigwam  Station 

Small  prairie  one-half  mile  east  of  summit  of  pass. 

Four  miles  east  of  summit  of  pass  (65  feet  above 
water) j. 


Crossing  of  stream,  7^  miles  east  of  summit , 

Prairie,  12  miles  east  of  summit 

Large  creek  down  wliich  trail  follows  (water  of 
Yaklnikak  creek  opposite  Prairie) 

Flathead  valley,  upper  terrace 

Peak  west  of  Flathead 

Crossing  of  Flathead 

\k  miles  beyond  crossing,  in  Prairie 

Camp  Kishenehn,  4  miles  to  mouth  of  Kishenehn— 
fall  53  feet  per  mile , 

Tliree  miles  above  Camp  Kishenehn  (3  feet  above 
water)— fall  63  feet  per  mile , 


Latitude. 


Loiifiltode. 


Elevm- 


Prairie,  8  miles  above  Kishenehn— fall  58  feet  per 
mile 


Angle  of  valley,  12  miles  above— fall  86  feet  per 
mile 


Angle  of  valley,  2\  miles  above  this  angle , 

Open  place  in  burnt  timber 

Mule  camp , 

Summit  of  pass,  9  miles  from  angle,  21  miles  from 
Camp  Kishenehn  and  25  from  mouth  of  creek  . . . 

Near  outlet  of  lake  esst  of  summit 

l\  miles  east  of  summit,  on  creek 

Camp  Akamina 

On  divide  north  of  summit  monument 

Bluff  SE.  of  Camp  Akamina 

Summit  monument 

Mountain  in  divide  li  miles  N.  of  pass , 

Mountain  in  divide  1  mile  NE.  of  last 

Mountain  in  divide  one-half  mile  N.  of  last 

Mountain  in  divide  2^  miles  NE.  of  last 


2,SIS 
2,SI3 

2,» 

2,368 
2.5« 
2,355 

2.3S 

2,  fin 

5,138    ' 

6,968 
«.2W    I 

4.flM 

4.7S1  I 
4,522  . 
4,164 

4.U2 

4.267  I 
7,S73  j 
S,8Z7 

a,70  I 

4,134 

1 
4»2a2    I 

4,541  I 
I 
4,7» 
4,806  1 
5,183  I 
5,191 

5,816 
5.407 
5,378 
6.4i7 
7,986 
6,648  I 
a7.490  I 
8.087  J 
8,207  ; 
8.313  ) 
8.833   . 


a  Another  value  given  in  the  tabic,  and  without  comment,  is  6,548.  Can  this  be  an  enor  for  7,54S 
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No. 


BtatloD. 


lAtltade. 


Longitude. 


Bleva- 
tlon. 


439 
440 
441 
442 
443 
444 
446 
446 

447 
448 
449 
460 
461 
462 
468 

464 


466 

467 

468 
469 

460 

461 

462 

468 
464 
466 

466 
467 
468 
469 
470 
471 
472 
478 
474 
476 
476 
477 
478 


Summit  of  Boundary  Pbbb 

Mountain,  1)  miles  north  of  paBB 

Klflhenehn  Mountain 

Mountain  up  paoi  and  to  the  north 

Klahnenehna  Mountain,  north  and  west  peak 

Klabnenehna  Mountain,  center  peak 

Bllflhnenehna  Mountain,  south  and  east  peak 

Divide  2  miles  east  of  Camp  Klshenehn 

In  valley  of  creek  west  of  camp  and  north  of 
boundary 

Boundary  Mountain,  highest  peak 

Southwest  point  of  ridge  of  Boundary  Mountain... 

Kootenay  River,  8  miles  below  parallel 

Eootenay  River,  17  miles  below  parallel 

Kootenay  River,  83|  miles  below  parallel , 

Kootenay  River,  89  miles  below  parallel 

Kootenay  River,  60  miles  below  parallel  at  cross- 
ing of  trail 

Kootenay  River,  13  miles  below  crossing  (8  feet 
above  water) , 

Kootenay  River,  26  miles  below  crossing;  below 
falls,  at  high- water  mark 


Kootenay  River,  89  miles  below  crcestng;  mouth  of 
theYahk 


Kootenay  River,  44  miles  below  crosaing;  terrace 
above  river , 


Forage  cache  on  trail  13  miles  from  Yahk , 

Camp  on  terrace  on  trail  8  miles  east  of  Mooyie 
Crossing 


Kootenay  River,  66  miles  below  crossing;  mouth 
of  Mooyie 


Kootenay  River,  61  miles  below  crossing;  Chelemta 
depot  (9i  feet  above  high  water) 

Summit  of  mountain  range  between  waters  of 
Wigwam  River  and  Sklts-ooh-nau-na  Creek 

Camp  in  forks  of  tributary  of  Tobacco  River 

Camp  on  west  side  of  Kootenay  Valley 


Camp  on  waters  of  Kootenay,  near  divide  with 


Summit  of  divide  between  Yahk  and  Kootenay. 

Camp  west  of  divide 

....do 

Camp  on  mountain,  tributary  of  Yahk , 

Camp  on  east  fork  of  Yahk 

Camp  in  forks  of  Yahk : 

Camp  at  east  bend  of  Yahk 

Camp  on  Yahk 

Camp  at  west  bend  of  Yahk 

Camp  on  Yahk 

do 

Camp  below  falls 

Camp  at  mouth  of  Yahk 


6,966 
7,861 
a8,487 
a7,409 
a7,987 
a  8, 170 
a  9, 187 
6,641 

6,119 
8,674 
7,260 
2,806 
2,256 
2,204 
2,184 

2,148 

2,067 

1,967 

1,984 

2,296 
2,161 

2,260 

1,792 

1,796 

7,862 
3,266 
2,942 

4,862 
6,498 
6,620 
4,964 
4,794 
3,483 
3,194 
2,983 
2,969 
2,986 
2,769 
2,697 
2,414 
1,926 


a  Measured  with  theodolite. 
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INDIAN  NAMB8. 

In  the  prosecution  of  the  survey  considerable  attention  was  given  to 
the  language  of  the  native  tribes  along  the  line.     George  Gibba,  irbo 
accompanied  the  party,  is  referred  to  in  various  capacities  as  geolog'ist, 
ethnologist,  guide,  interpreter,  and  naturalist.     The  first  Chinook 
dictionary  is  said  to  have  been  prepared  by  him,  and  this  was  to  form 
a  part  of  the  final  report  of  the  survey.     Later  Mr.  Gibbs  was  engaged 
by  the  Smithsonian  Institution  in  elaborating  linguistic  material  from 
the  tribes  of  the  Northwest.     This  work  was  unfinished  at  the  time  of 
his  death  in  April,  1873.     Some  of  it  has  been  published  since.     To 
secure  uniformity  in  the  spelling  of  the  names  of  various  camps  and 
stations  Mr.  Gibbs  prepai-ed  lists  which  were  submitted  to  Greneiml 
Parke  and  made  official.    There  are  three  such  lists  among  the  papers. 
The  first  two  are  signed;  the  third  is  not  signed.    The  first  list  is  as 

follows: 

Adopted  spelling  of  the  names  of  caimp$f  etc 

[Official:  John  G.  Parke,  chief  astronomer  and  eurveyor.] 

Chiloweyuck.  Semiahmoo. 

Chuch-che-hum.  Sen-eh-eay. 

En-saaw-kwatch.  Similkameen. 

Fraser.  Skagit 

Laryome-fiin.  SamasB. 

Nooksahk.  Swehl-tcha. 

Okinakane.  Tummeahai. 
Pehosie. 

The  three  lists  have  been  combined,  arranged,  studied  in  company 
with  the  published  maps  of  the  boundary  and  later  official  maps.  The 
results  are  here  given  with  notes  derived  from  such  comparison  and 
study.  For  easy  reference  on  the  maps  the  approximate  longitudes 
are  given. 


Kigit 


[tude. 


A-kdm-i-na;^  east  fork  of  Kish-e-nehn  Creek 

A-kin-fs-sahtl;  Flathead  River 

A-kin-kwo-ndh-ki;*  branch  of  Flathead  River  heading  with 
Tobacco  River 

Ak-k^ph-kleh;  falls  of  the  Kootenay  River,  Flathead  Ck>iintyy 
Montana 

Ak-o-n6-ho;  creek  tributary  to  Tobacco  River* 

Ak-sw^k;  creek  from  south  at  bend  of  the  Kootenay* 


114 

10 

114 

30 

114 

30 

115 

45 

115 

06 

115 

15 

1  Kam-i-nas>i  watershed. 

*  Perhape  this  is  Yokinlkah  Greek  of  the  Land  Office  map  of  Montana. 
>  Tobacco  Rivers  Grave  Creek  of  Land  Office  map  of  Montana. 

*  Not  named  on  boundary  map;  apparently  Fisher  Creek  of  Land  Office  map  of  Montana,  and 

Masula  River  of  official  map  of  British  Columbia,  1895.  ^    ,     ^^  »  -.  ..  ..,.. 

■^  Digitized  by  VJV^VJVIV^ 
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INDIAN  GEOGBAFHIO  NAMES. 


Approximate 
longitude. 


Ak-tlak-a;   creek  above  Kish-e-nehn,  tributary  to  Flathead 
River.    Not  named  on  boundary  map 


A-kwote-k&tl-nam;  Chief  Mountain  or  Waterton  Lake,  upper 
partacrofls  boundary 


114    25 
114 


An-i-^t-wha;  Kamaaw  Prairie 

Che-ch6et-hu;  Skagit  cache 

Chelemta  (also  written  Cholemta);  cache  or  depot  Not  shown 
on  map  or  identified.  (See  Swoot8-k66e  ana  Yah-kwoo-kih- 
keh) 


Ghe-lods-kan;  Little  Pend  Oreille 

Ch^-a-kane;  bridge  over  Walkers  Prairie  Creek 

Chiloweyuck;  camp,  lake,  river,  town,  etc.    Now  written  Chilli- 
mbmsk 

Chow-a-wee-la;  Fbol's  Prairie. 

Chuk-k66e;  the  Moo3rie  Lakes, 
ish  Columbia,  latitude  49^  18', 


121  a5 

116  20 

116  40 

116  46.4 

121  30 


Not  identified 

Not  flhovn  on  map.    In  Bxit- 


Chuch-che-hum;  camp  and  creek  tributary  to  Chiloweyuck 
Lake 


Chu-chu-wAn-ten;  creek  tributary  to  N'shitl-shootl  River, 
which  is  tributary  to  Pa-say-ten 

En-ch^hm;  *  lakes  near  Statapoostin 

En-kwool-eh-la;  mouth  of  Clark  forkof  the  Columbia.  Name 
not  on  boundary  map 

En-saaw-kwatch;'  station  and  creek  tributary  to  the  Chilowe- 
yuck   

Haip-wil;'  lake  near  camp  Similkameen 

H6-zo-meen;  mountain  near  camp  Skagit 

In-chd-in-tum;*  station  and  river  tributary  to  the  Ne-hoi-al- 
pf  t-kwu 

Karch3r&tl;  Indian  villi^  Aklew  (or  Acklew)  cache 

Kai-seet-lin;  crossing  of  Spokane.     Not  identified. 

Kais-in;  branch  of  Kat-Uh-woke  Creek.  Not  on  map  and  not 
identified. 

Kal-is-pelm ;  Pend  Oreille  Lake  in  northern  Idaho 

Kam-i-na=a  watershed. 

Kat-Uh-woke;  creek  running  to  Flathead  [river]  through 
[Boundary]  pass;  not  named  on  boundary  map  and  not 
identified.    It  is  near  K(sh-e-nehn  Creek 


115 

50 

121 

15 

120 

40 

118 

13 

117    37 


121 

30 

119 

37 

121 

118 

25 

116 

22 

Ka-yak-ka;  *  creek,  from  south,  tributary  to  Kootenay  below 
falls;  large  lake  on  it 


Kin-nook-kleht-n^n-na; '  creek  running  east  from  divide  [of 
Rocky  Mountains]  to  [Chief  Mountain,  or  Waterton]  lake 


116  30 

114  20 

115  50 
113  50 


■Christliia  Lake  of  official  map  of  British  Columbia,  1895. 

'Written  En-saw-k watch  on  boundary  map  and  on  above  map  called  Nesqnatch. 
'Harpwil  of  British  Columbia  map  of  1896  and  Blue  Lake  of  Land  Office  map  of  Washington. 
«  North  fork  of  Kettle  River  of  British  Columbia  map  of  1896.  Also  Inishwointon  In  the  manusc 
notes. 
»  Lake  Creek  of  Land  Office  map  of  Montana.  Digitized  by  kjvjkj^  ik^ 

•  Kotanie  River  of  official  map  of  British  Columbia,  1896. 
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Kfntrla;  lake  and  motintaiiiB,  Flathead  Ooanty,  Montana 

Kiah-e-nehn;  camp,  creek,  andmonntain 

Kiah-ne-n^h-na;  monntainB 

Kit-lat-la&-nook;   creek  headinff  east  of  Mount  Wilaon  and 
emptsring  into  lower  [Chief  l£>untam  or  Waterton]  lake 

KleHsfl-kwu;^  creek  tributary  to  upper  Skagit,  heading  with 
Klehk  wunum 

La-yome-sin ;  •  creek,  tributary  to  the  Chiloweyuck 

Man-eel-p^-ik;'  creek,  tributary  to  Kle-sil-kwu  Creek,  head- 
ing with  Chuch-che-num 

Moo-yie;*  camp,  monument,  river,  and  tndl 

N&fB-nu-loh;  station  and  river,  south  fork  of  Similkameen 

Ne-hoi-al-p£t-kwu;*  camp  and  river 

Ne-p6-pe-^h-kum;  creek,  tributary  to  the  upper  Skagit 

Nook-sahk;  river,  Whatcom  County,  Washington.    Now  writ- 
ten Nooksak 

N'-shitl-shootl;*  creek,  tributary  to  Pa-say-ten  River 

Okin-i-kane,  now  written  Okanogan;  county  and  river  tribu- 
tary to  the  Columbia 

0-s6-yooe;  camp,  lake,  and  station^ 

Pa-sdy-ten;^  river  tributary  to  Similkameen 

Pehosie,  or  Pekosie;  lake  and  creek  tributary  to  the  Nooksak . . 

Pep-t^h-shin;  creek  at  [Colville?]  depot 

Sah-int-kwu;  the  forks  [of  ?        ].    Not  identified.    Name  not 
on  boundary  map. 

Se-ha(-uks;  the  creek  [at  Archer's  camp  of  October  10].    Not 
identified. 

Se-hAf-ya-kan;  Archer's  camp  of  October  10.    Not  identified. 

Semiahmoo;  bay  and  camp  near  western  end  of  parallel 

Sen-eh-say;"  station  and  creek,  tributary  to  the  Chiloweyuck  .. 

Sh^-wa-tum;  mountain  on  upper  Skagit 

Shwo-y61-pi ;  Kettle  Falls  of  the  Columbia 

Si-mfl-ka-meen;  camp  and  river  tributary  to  the  Okanogan 

8in-pafl-hu;*  creek  running  south  to  the  Columbia 

Skagit;  cache,  camp,  county,  and  river,  Washington 


114  15 

114  20 

114  15 

113  50 


121 

16 

121 

54 

121 

15 

116 

15 

120 

118 

30 

121 

122 

15 

120 

40 

119 

30 

119 

25 

120 

30 

122 

05 

118 


122  45 

121  40 
121 

118  10 

119  30 
?118  10 

122 


1  Klesilkwa  of  official  map  of  British  Golumbia,  1896. 

*  Written  Layomesin  on  boundary  map.    Sweltzer  River  of  official  map  of  BritiBh  Columbia,  I8861. 
•Maaelpanic,  of  official  map  of  Britiflh  Colnmblaf  1895. 

«The  river  is  now  known  as  Methow. 

•  Kettle  River,  of  official  map  of  British  Columbia,  1896. 
•Roche  River,  of  official  map  of  British  Columbia,  1896. 
'  Paaayton,  of  official  map  of  British  Columbia,  1896. 
*SIeflW,  of  official  map  of  British  Columbia,  1896. 

•Not  shown  on  boundary  map.  Land  Office  map  of  Washington  has  Sinpailhu,  or  Milk  Cre^ 
(long.  118<^  100  •  Just  below  Kettle  Falls;  also  San  Poll  River  and  guide  maridian.  This  latter  la  Sana 
PoU  of  official  map  of  British  Columbia,  1896. 

Digitized  by  X^VJKJWIK. 
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Approximate 
longitude. 


Skit8-ooh-ndn-na;  small  creek  tributary  to  the  Kootenay;  not 
shown  on  boundary  map 

SkwAi-kwi-^ht;  mountain  at  head  of  Chu-chu-w^*ten  Creek. 

Stat-a-po66-tin ;  camp  on  the  Ne-hoi-al-pf t-k wu 

Slle-k6hm;Mill  Creek  [7  near  old  Fort  ColviUe,  longitude  117** 

Sumass,  now  usually  written  Sumas;  camp,  lake,  town,  etc 

Swehl-tchi;*  lake  in  British  Columbia 


Swoot8-k6ee;  the  Chelemta  cache  [not  on  boundary  map].    See 
Yah-kwo-kih-keh. 

Tcho-pdhk; '  mountain  west  of  Camp  Similkameen 

Te-kum-wh^hl-tin;  Archer's  camp  of  October  9;  not  identified.. 

Tummeahai;'  camp  and  creek  tributary  to  the  Chiloweyuck.. 

Twaf-yeep;  upper  forks  of  Ne-hoi-al-pft-kwu  * 

Waf-haist;  mountain  on  Upper  Skagit;  not  named  on  boundary 


116  05 
lao  40 
118    15 


122    10 
122 


119    45 


map 

Yah-kwoo-kih-keh ;  the  Chelemta  cache.   See  Swoots-k66e.  Not 
identified. 

Yahk;  *  station  and  river,  Flathead  County,  Montana 

Yak-f n-isi-kahk ;  •  creek  and  pass 

Yakl-t6-le-min;   mouth  of  Pa-say-ten  River;   not  named  on 
boundary  map 

Yaks-koo-ndk-he; '  first  creek  from  north  below  bend  of  Koote- 


nay . 


Yak-to6k-i-na;  ®  third  creek  from  north  tributary  to  Kootenay, 
below  bend , 


Y6me-t8in;  •  White  Sheep  Creek,  tributary  to  the  Columbia 


121    45 
119 

121 


115  45 

114  30 

120  35 

115  30 

115  45 

117  50 


1  CultTis  of  official  map  of  British  Ck)lambla,  1886.    A  creek  near  by  is  called  Sweltser. 

*  Tcho  Fark  Mountains  of  Land  Office  map  of  Washington, 
s  Tamihjr  of  official  map  of  British  Ck)lambia,  1896. 

*  Apparently  junction  of  Rook  Creek  and  Ne•hoi-al-pi^kwu. 

*  Yahk'h  on  boundary  map. 

*  Yak-in-i-kak  on  boundary  map  and  Yokinikah  of  Land  Office  map  of  Montana. 
'  Ramy  Creek  of  Land  Office  map  of  Montana. 

s  Quartz  Creek  of  Land  Office  map  of  Montana. 

*  Bheep  Creek  of  official  map  of  British  Columbia,  1886,  and  Yometsin  or  Sheep  Creek  of  Land  Office 
map  of  Washington. 

SCIENTIFIC  BESUIiTS. 

In  the  conduct  of  the  survey  attention  was  given  to  the  geology, 
natural  history,  etc.,  of  the  region  traversed.  Mr.  George  Gibbs 
was  attached  to  the  survey  as  geologist  and  interpreter,  C.  B.  B. 
Kennerly  as  surgeon  and  naturalist,  and  James  M.  Alden  as  artist. 
Collections  were  made  and  forwarded  to  Washington.  These  collec- 
tions were  placed  in  the  hands  of  specialists,  who  prepared  reports 
thereon.  The  nature  and  extent  of  these  collections  can  be  inferred 
from  the  report  of  the  Auditor  of  the  Treasury,  already  referred  to. 
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It  appears  from  that  report  that  about  $3,500  was  expended  on  die 
preparation  of  reports  on  scientific  subjects.  The  persons  who  pre- 
pared those  reports,  the  subjects  reported  on,  and  the  sums  paid  aro 
set  forth  in  the  following  table.  ^ 

AmowniB  paid  during  1861-6$  for  work  done  in  the  prepaamiion  of  the  mAeniific  pari  cf 

the  final  report 

J.  S.  Harris,  report  on  magnetics,  with  compatations,  etc $743. 90 

F.  B.  Meek,  report  on  foesil  moUusks,  with  drawings 375.00 

Theodore  Gill,  report  on  fishes 30aOO 

William  Stimpeon,  report  on  crustacese  and  marine  invertebrates 300. 00 

George  Sackley,  report  on  salmonidee,  ornithology,  and  mammals 300. 00 

P.  B,  Carpenter,  report  on  recent  moUusks 250.00 

J.  S.  Newberry,  report  on  fossil  plants 150.00 

Elliot  Cones,  report  on  birds,  etc 100.00 

JohnTorrey,  report  on  botany 100.00 

P.  R.  Uhler,  report  on  insects 25.00 

J.  H.  Richard,  drawings  for  natural  history  reports 463.00 

John  Cassin,  eight  natural  history  drawings  on  stone lOOiOO 

W.  B.  McMurtrie,  drawings  for  geological  reports 100.00 

T.  Y.  Gardner,  drawings  of  fossil  plants 65.00 

Thomas  Egleston,  jr. ,  analysis  of  mineral  specimens  and  preparing  catalogue.  50. 00 

Mary  B.  Codwise,  copying  natural  history  papers 12.90 

Total 3,4W.40 

That  the  reports  on  these  various  topics  were  prepared  for  insertion 
in  the  final  report  of  the  commission  is  abundantly  proved.  Mr. 
George  Suckley,  M.  D.,  assistant  surgeon,  United  States  Army,  read 
before  the  New  York  Lyceum  of  Natural  History,  in  June,  1861,  a 
paper  entitled  ^^  Notices  of  certain  new  species  of  North  American 
salmonidse,  chiefly  in  the  collection  of  the  Northwest  Boundary  Com- 
mission, in  charge  of  Archibald  Campbell,  esq.,  commissioner  of  the 
United  States,  collected  by  Dr.  C.  B.  B.  Kennerly,  naturalist  to  the 
conmiission."'  In  this  paper  he  says:  '^ Owing  to  the  unfortunate 
death  of  Dr.  Kennerly  on  his  return  from  a  three-years'  exploration, 
the  preparation  of  a  report  on  certain  of  the  material  collected  by 
him  was  assigned  to  me.  In  the  course  of  this  undertaking  I  have 
prepared  a  copious  synopsis  of  the  species  of  American  salmon  and 
trout,  to  appear  in  thejmal  report  of  ths  (xynirriissioner.  It  has  been 
thought  best  to  issue  in  advance  brief  descriptions  of  the  species  hith- 
erto unnamed."  And  later  he  alludes  to  papers  ^^  to  be  referred  to  in 
the  more  extended  report." 

Some  of  the  fossils  collected  were  described  by  Mr.  F.  B  Meek,' 
who  says,  "The  fossils  described  in  this  paper  are  the  new  species 
contained  in  the  collections  of  the  Northwestern  Boundary  Survey. 

1  House  Ex.  Doc.  No.  86,  Fortieth  OongK8B»  third  aearion,  p.  lOL 
s  Annals  Lyoeom  Nat.  Hist  New  York,  vol.  7.  pp.  806-818,1862. 
•Proo.Acad.Nat.8ci.FhiL,voL18,pp.814-81M86L  ^  , 
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-  Full  illustrations  and  more  extended  descriptions  of  these  and  other 
species  formerly  described  by  the  writer,  from  Vancouver  Island,  will 
appear  in  the  report  of  thxvt  survey^  which  will  also  contain  a  report 
by  Mr.  George  Gibbs,  geologist  of  the  expedition,  on  the  general 
geology  of  the  country  along  the  boundary  line." 

This  full  report  by  Mr.  Meek  is,  so  far  as  I  know,  still  unpublished. 
Dr.  J.  S.  Newberry's  report  on  tJie  fossil  plants  seems,  however,  to 
have  been  publish^  in  full.  At  all  events,  he  read,  before  the  Boston 
Society  of  Natural  History,  on  October  1,  1862,  a  paper  entitled^ 
"Descriptions  of  the  fossil  plants  collected  by  Mr.  George  Gibbs, 
geologist  to  the  United  States  Northwest  Boundary  Commission,  under 
Mr.  Archibald  CampbeU,  U.  S.  Conunissioner."  This  paper,  published 
in  February,  1863,  '*by  permission  of  Archibald  Campbell,  esq.,  U.  S. 
commissioner.  Northwest  Boundary  Commission,''  makes  no  reference 
to  any  other  or  fuller  report.  The  artist,  Mr.  James  M.  Alden,  pro- 
duced a  fine  series  of  colored  sketches  of  scenery  along  the  boundary 
line.  These  sketches,  obviously  intended  to  illustrate  the  final  report, 
are  in  the  State  Department.  There  are  65  of  these,  all  but  two 
(large  ones)  included  in  three  portfolios.  These  sketches  and  the  con- 
stantly recurring  allusions  to  the  final  report,  and  the  conclusive  proof 
that  such  report  was  prepared,  sharpen  the  desire  and  emphasize 
the  need  of  recovering  it. 

Whether  the  geologic  report  of  Mr.  Gibbs,  alluded  to  by  Mr. 
Meek,  was  ever  published  does  not  appear.  It  may  be  that  the  rather 
extensive  paper  entitled  "Physical  geography  of  the  northwestern 
boundary  of  the  United  States,  by  George  Gibbs,  with  twelve  illus- 
trations," read  before  the  American  Geographical  Society  November 
11,  1869,  and  published  in  its  journal  (vol.  4,  pp.  298-392,  and  vol.  5, 
pp.  134-157),  is  the  report  referred  to. 

1  Boston  Jour.  Nat  Hist.  voL  7,  pp.  606^604, 1868. 
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MODE  OF  DETERMINEN^G  POENTS  ON  THE  PJ 

The  following  is  the  agreement  as  to  method  of  determiniog  point* 
on  the  parallel  by  measures  from  the  tangent.  This  agreement  aiii 
the  accompanying  table  are  copied  from  the  original  in  the  Suie 
Department. 

TO  DKnERMINB  POINTS  ON  THE  FORTY-NINTH  PARALLEL  BY  MEANS  OF  THE  TANGE!rT. 

Wherever  points  of  the  parallel  between  the  astronomical  stations  are  to  be  detr-- 
mined  it  is  hereby  agreed  to  adopt  the  method  of  offsets  from  the  tang^^it  U*  :h^ 
parallel. 

For  computing  the  length  of  these  offsets  the  following  formula  is  adopted,  Wz^ 
that  used  in  computing  the  difference  of  latitude  of  points  in  secondary  triangk^  v " 
those  whose  sides  do  not  exceed  12  miles  in  length: 


where 


-dL=itB  cos  Z  +  ife»C  Bin*  Z  +  h^T> 

(2L=difference  of  latitude  of  the  two  points; 
ib=length  of  side  connecting  them; 

^  tan  L 

^=2NRarcl'^' 

_     |e*  sin  L  cos  L  arc  K. 

(l-6«8in«L)* 
h=:kB  cos  Z; 


R= 4» 

(l-<j»  8in«  L)* 

A. 

N=- 


(l-e»  8in«  L)*' 
a=equatorial  radius  of  the  earth =6  974  127.31  yards; 
6=eccentricity=0.081  696  830; 

Z=:azimuth  of  tangent  counting  from  south  around  by  west;  wbt*£..^ 
we8t=90*»,  ea8t=270*». 

This  formula  becomes  in  the  present  case 
-dL=it»C; 
or^  taking  offset  in  yards =d,  distance  in  yards  on  the  tangent =D 
log<5 =2  log  D  +  2.915491. 

Jno.  G.  Pabkx, 
LieuleruxrU,  Corp»  Topographical  Engineers  U,  S,,  Chi^  Astronomer  and  Surveyor. 

R.  W.  Haio, 
Oaptaint  B.  A,,  Astronomer  British  Oommisfion^ 

Oamp  SiMTAHyoo^  Forii^-mnlh  ParaUd^  April  gS^  1869. 

^  Digitized  by  Google 
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OFFSETS    FKOM   TANGENT   TO 

PARALLEL. 

( 

MileH. 

Offsets. 

1 
1 

1     MUCH. 

OflfsetH. 

1 

Yards. 

Feet. 

Inches. 

Yards. 

Feet. 

IiicheH. 

0.25 

0 

0 

0.57 

5.25 

7 

0 

1.00 

.50 

0 

0 

2.29 

.50 

7 

2 

1.68 

.75 

0 

0 

5.16 

'          .75 

8 

1 

3.49     i 

1.00 

0 

0 

9.18 

6.00 

9 

0 

6.45 

.25 

0 

1 

2.34 

.25 

9 

2 

10.57 

.50 

0 

1 

8.65 

.50 

10 

2 

3.82 

.75 

0 

2 

4.11 

.75 

11 

1 

10.23 

2.00 

1 

0 

0.72 

7.00 

12 

I 

5.78 

.25 

1 

0 

10.47 

.25 

13 

J 

2.49 

.50 

1 

1 

9.37 

.50 

14 

1 

0.33 

.75 

1 

2 

9.42 

.75 

15 

0 

11.33 

3.00 

2 

0 

10. 61 

8.00 

16 

0 

11.47 

.25 

2 

2 

0.96 

.25 

17 

1 

0.77 

.50 

3 

0 

4.45 

.50 

18 

1 

3.20 

.75 

3     ,        1 

9.08 

.75 

19 

1 

6.79 

4.00 

4 

0 

2.87 

9.00 

20 

1 

11.52 

.25 

4 

1 

9.80 

.25 

21 

2 

5.40 

.50 

5 

0 

5.88 

.50 

23 

0 

0.43 

.75 

5             2 

3.11 

.75 

24 

0 

8.60 

5.00 

6             1 

1.4«    1 

10.00 

26 

1 

5.93 

Bull. 

174 

-5 

65 
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REPORT  OF  J.  G.  PARKE,  NOVEMBER  12,  1859.» 

United  States  Boundary  Survey,  Colvtlle  Depot, 

Wdshington  Territory^  November  12^  1859, 

Sir:  I  have  the  honor  respectfully  to  submit  the  following  report 
of  the  progress  made  during  the  past  season  in  the  survey  of  the  forty- 
ninth  parallel  by  the  several  parties  of  the  United  States  commission: 

The  organization  of  the  parties  throughout  the  greater  part  of  the 
season  has  been  as  follows:  Two  astronomical  parties,  one  surveying 
party,  one  reconnoissance  party. 

Mr.  G.  Clinton  Gardner,  assistant  astronomer  and  surveyor,  in 
charge  of  an  astronomical  party;  Professor  Nooney,  assistant. 

Mr.  Joseph  S.  Harris,  in  charge  of  second  astronomical  party;  Mr. 
Hudson,  assistant. 

Mr.  Charles  T.  Gardner,  in  charge  of  the  surveying  party. 

Mr.  H.  Custer,  in  charge  of  the  reconnoissance  party. 

Mr.  J.  Nevin  King,  in  charge  of  Chiloweyuck  depot,  on  Fraser  rive: 
md  forwarding  supplies  to  the  parties  in  the  field. 

Dr.  C.  B.  R.  Kennerly,  in  charge  of  depot,  Chiloweyuck  lake,  it 
addition  to  his  duties  as  surgeon  and  naturalist. 

Mr.  George  Gibbs,  in  addition  to  the  geological  reconnoissance,  had 
charge  of  a  party  engaged  in  opening  a  trail  through  from  the  Skagit 
valley  to  the  Similkameen. 

Mr.  R.  V.  Peabody,  in  charge  of  the  subsistence  and  transportation 
for  the  parties  to  the  eastward  of  the  lake  depot. 

Mr.  Major  assisted  in  the  computations  at  the  astronomical  stations. 

The  reconnoissance  at  the  close  of  the  last  season  extended  as  far 
east  as  the  valley  of  the  Skagit,  and  the  astronomical  observations  nec- 
essary for  marking  the  three  points  of  the  parallel  in  the  valley  of  the 
Chiloweyuck  were  completed.  On  taking  the  field  the  present  sea- 
son, the  first  object  was  to  complete  the  measurements  and  marking 
the  parallel  at  these  three  stations,  Tummeahai,  Chiloweyuck  lake, 
and  Chuch-che-hum.  Then  make  reconnoissance  for  the  location  of 
astronomical  stations  and  the  opening  of  trails  in  advance  of  the 
parties  occupying  these  stations. 

The  first  party,  under  the  charge  of  Mr.  G.  C.  Gardner,  left  Camp 
Simiahmoo  for  the  Chiloweyuck  depot  on  the  eighteenth  day  of  April. 

1  Heprtntc4  from  Senate  Ex.  I>oc.  Ko.  16,  seth  Cong.,  let  seas.,  pp.  '^ 
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The  zenith  telescope  and  transit  instrument  were  put  up  and  observa- 
tions made  for  latitude  and  time.  Reconnoitering  and  surveying 
parties  took  the  field,  with  instructions  to  connect  Sumass  station  with 
the  depot  and  continue  on  over  the  trail,  connecting  the  several 
astronomical  stations,  and  to  obtain  the  topography  of  the  country 
along  and  adjacent  to  the  boundary  line.  The  pack  mules  were  sent 
from  their  wintering  station  to  the  depot,  and  arrangements  were 
made  for  the  delivery  of  subsistence,  stores,  and  forage,  at  that  place. 

A  chronometer  trip  was  made  between  Camp  Simiahmoo  and  Chilo- 
weyuck  depot  by  a  party  under  charge  of  Mr.  Harris.  Eleven  chro- 
nometers were  transported  back  and  forth,  and  the  entire  trip  being 
performed  in  whale-boats,  it  is  confidently  expected  that  a  very  nice 
detennination  of  the  difference  of  longitude  will  be  obtained.  The 
observations  for  time  at  the  depot  were  made  by  Mr.  Gardner,  and 
those  at  Camp  Simiahmoo  by  myself. 

On  the  19th  of  May,  Mr.  Harris  left  Camp  Simiahmoo  with  the 
outfit  for  an  astronomical  and  surveying  party.  On  arriving  at  the 
depot,  he  started  for  the  Tummeahai  station,  Mr.  Custer  having  previ- 
ously found  a  practicable  route  for  a  pack  trail  to  that  point  on  the 
left  bank  of  the  Chiloweyuck,  it  being  impracticable  at  that  time  to 
cross  the  stream  opposite  the  mouth  of  the  Tummeahai.  Mr.  Custer 
commenced  opening  the  trail;  and,  on  Mr.  Harris  taking  charge  of 
the  party,  Mr.  Custer  continued  his  reconnoissance  over  to  the  Nook- 
sahk,  and  up  the  tributaries  of  the  Chiloweyuck. 

The  trail  from  the  depot  to  Chiloweyuck  lake  was  reopened  and 
made  practicable  for  pack  mules,  requiring  bridging,  corduroying,  and 
heavy  grading.  The  high  water  of  the  streams,  and  the  great  quan- 
tity of  fallen  timber,  made  the  work  very  heavy,  and  required  a  strong 
force. 

On  the  third  of  June  I  aiTived  at  Chiloweyuck  depot,  and  on  the 
fourth,  Mr.  G.  C.  Grardner  started  for  the  lake  depot.  Arriving  there, 
he  put  the  boats  in  order,  built  a  storehouse  for  the  supplies,  and  com- 
menced marking  the  parallel  by  cutting  a  vista  through  the  timber 
across  the  valley,  at  the  southern  end  of  the  lake.  On  the  completion 
of  this,  he  proceeded  to  Chuchchehum  station,  and  made  a  cut  thereon 
the  parallel,  embracing  the  two  crossings  of  the  trail.  The  parallel  at 
these  stations  was  marked  by  pyramidal  piles  of  stones  from  six  to  eight 
feet  high,  covering  posts  accurately  marking  points  on  the  line.  Mr. 
Harris  marked  the  parallel  in  the  same  manner  at  the  Tummeahai  sta- 
tion, having  cut  a  vista  through  the  timber,  embracing  the  two  forks 
of  the  stream.  On  the  completion  of  the  work  at  Tummeahai,  Mr. 
Harris  proceeded  to  the  lake  depot,  and  commenced  opening  the  trail 
through  to  the  station  on  the  Skagit  river.  Here  again  the  work  was 
very  heavy,  it  requiring  a  force  of  from  ten  to  eighteen  men  nearly  one 
month  to  open  about  thirty-five  miles  of  trail,  of  cwMek  nearly  one- 
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half  had  been  traveled  during  the  previous  year.  On  reaching  the  val- 
ley of  the  Skagit  Mr.  Harris  located  his  observatory,  and  commenced 
observations  for  determining  the  point  where  the  parallel  crosses  the 
river. 

While  at  Chiloweyuck  depot,  I  found  that  our  supply  of  pack  mules 
was  insuflScient  to  enable  the  parties  to  progress  with  the  work  with- 
out great  loss  of  time.  Mules,  apparejos,  and  pack-saddles  were  pur- 
chased, and  additional  packers  employed,  so  that  the  supplies  and 
outfits  of  the  several  parties  were  carried  forward  as  rapidly  as  the 
work  progressed  and  the  trail  was  opened. 

On  Mr.  Gardner's  completing  the  work  at  Chuchchehum  station, 
we  proceeded  to  make  a  reconnoissance  of  the  country  to  the  east  of 
Skagit  station,  with  a  view  of  locating  astronomical  stations  and  deter- 
mining a  route  for  a  trail  through  to  the  Similkameen  and  Okinakane 
valleys,  a  region  of  country  that  had  been  heretofore  unexplored  and 
known  only  to  a  few  Indian  hunters.  We  found  a  mass  of  rugg^ed 
and  heavily  timbered  mountains,  extending  north  and  south,  and  hav- 
ing a  breadth  of  about  seventy-five  miles.  Through  by  far  the  greater 
portion  of  this  distance,  no  trails  were  found;  but,  by  dint  of  constant 
work  of  four  axemen,  we  were  enabled  to  force  our  way  through  the 
Similkameen.  A  good  and  practicable  route  was  however  found, 
crossing  two  summits  having  an  elevation  of  about  six  thousand  feet. 
A  road  party  was  immediately  placed  upon  this  route,  under  charge  of 
of  Mr.  Gibbs.  He  was  supplied  with  axes,  picks,  and  shovels;  and, 
after  five  weeks'  labor  with  a  strong  force,  a  trail  was  opened,  so  that 
our  instruments  and  supplies  could  be  packed  through  without 
difiSculty. 

On  returning  from  this  reconnoissance  Mr.  Ghirdner  started  with 
his  party  to  occupy  a  station  on  the  Similkameen.  And  Mr.  Harris, 
having  completed  his  determination  and  marking  of  the  parallel  at  the 
Skagit  station,  proceeded  to  occupy  one  nearly  midway  between  the 
Skagit  and  Similkameen,  on  the  Pasayten,  a  tributary  of  the  latter. 
In  the  meantime,  the  survey  connecting  the  astronomical  stations  was 
continued  by  the  trail,  the  nearest  practicable  line  to  the  parallel,  as 
well  as  the  reconnoissance  of  the  country  on  both  sides  of  the  parallel. 
On  the  completion  of  the  observations,  computations,  and  marking  the 
parallel  at  Pasayten,  Mr.  Harris's  party  moved  on  to  the  Similkameen, 
and  remained  there  in  camp,  while  Mr.  Harris  accompanied  me  on  a 
reconnoissance,  to  select  another  station  on  the  Nehoialpitkwu,  about 
thirty-five  miles  to  the  eastward.  After  reaching  the  Similkameen,  we 
had  no  diflSculty  in  traveling,  the  country  being  open  and  grassy,  and 
occupied  by  horseback  Indians;  niunerous  well- worn  trails  were  found 
running  in  every  direction.  One  of  these  we  found  particularly  advan- 
tageous, leading  eastward  from  the  Similkameen  to  Fort  Colville,  on 
the  Columbia  river,  a  distance  of  about  one  hundred  miles.    After 
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crossing  the  divide  to  the  east  of  Lake  Osogoos  [sic],  the  ti*ail  strikes 
the  Nehoialpitkwu,  and  follows  down  the  valley  of  this  stream  cross- 
ing the  parallel  three  times. 

From  the  astronomical  station  on  the  Similkameen,  two  points  of  the 
parallel,  at  an  interval  of  about  fifteen  miles,  were  determined  and 
marked  by  triangulation:  one  at  the  crossing  of  the  Similkameen  and 
the  other  at  Lake  Osoyoos,  in  the  valley  of  the  Okinakane.  The  inter- 
vening country  is  generally  destitute  of  timber,  and  made  up  of  a  col- 
lection of  knobs  and  high  hills  with  intervening  plains  and  valleys, 
affording  good  ground  for  the  location  of  well  conditioned  triangles. 

The  first  station  on  the  Nehoialpitkwu  was  occupied  by  Mr.  Harris, 
and  the  parallel  was  determined  by  a  measurement  from  the  observa- 
toiy,  on  the  meridian,  and  marked  by  a  cut,  nearly  a  mile  in  length, 
across  the  valley,  and  by  three  monuments — two  of  earth  and  one  of 
stone.  At  this  station  the  stream  passes  from  north  to  the  south  of 
the  parallel. 

The  second  station  on  the  Nehoialpitkwu,  about  thirty  miles  distant 
by  the  trail,  is  now  occupied  by  Mr.  Gardner's  party,  and  Mr.  Harris's 
party  is  in  position  on  the  right  bank  of  the  Columbia  river,  near  the 
mouth  of  Clarke's  Fork.  It  is  believed  that  these  points  of  the  par- 
allel will  soon  be  determined  and  marked,  when  these  parties,  together 
with  the  surveying  and  reconnoitering  parties,  are  instructed  to  repair 
to  this  point  and  go  into  winter  quarters.  The  weather,  however,  is 
at  present  very  severe,  the  ground  being  covered  with  three  or  four 
inches  of  snow,  and  the  thermometer  giving  readings  for  the  last  three 
mornings  as  low  as  four,  two,  and  ten  degrees  below  zero. 

To  recapitulate,  the  following  is  the  amount  of  work  accomplished 
by  parties  of  the  United  States  commission  during  the  present  season: 

A  completion  of  the  determination  and  marking  the  parallel  from 
three  points  astronomically  fixed  at  the  close  of  the  last  season. 

A  complete  set  of  observations  for  latitude  at  four  stations,  from 
which  the  parallel  has  been  determined  and  marked  at  the  crossings  of 
the  following  streams:  the  Skagit,  Pasayten,  Similkameen,  Okinakane, 
(Lake  Osoyoos,)  and  Nehoialpitkwu.  And  before  the  astronomical 
parties  leave  the  field,  the  necessary  observations  will  be  completed  for 
determining  two  other  points  of  the  parallel,  the  third  crossing  of  the 
Nehoialpitkwu,  and  the  Columbia  river. 

A  chronometer  trip  for  difference  of  longitude  between  Camp 
Simiahmoo  and  Chilowayuck  depot. 

Observations  of  the  transit  of  the  moon  and  moon-culminating  stars 
at  two  of  the  latitude  stations  for  absolute  longitude. 

A  triangulation  covering  an  area  of  about  fifty  square  miles. 

A  survey  of  the  nearest  practicable  lines  to  the  parallel,  connecting 
the  astronomical  stations,  making  a  total  distance  chained  of  about 
three  hundred  and  seventy  miles.  ^.g,,^^,  .^  GoOgk 
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Reconnoissances  for  developing  the  topogi^aphy  along  and  adjacent 
to  the  boundary  line,  and  for  locating  routers  of  communication. 
These  reconnoissancen  have  extended  over  an  area  of  about  six  thotusand 
square  miles. 

A  full  set  of  magnetic  observations  were  made  at  one  station,  ^nd 
throughout  the  work,  all  the  necessary  observations  for  time,  azimuth, 
micrometer  value,  and  instrumental  corrections  were  carefully  made. 

The  two  astronomical  parties  and  the  reconnoissance  party  w^ere 
furnished  with  sets  of  meteorological  instruments.  Full  and  detailcKl 
registers  have  been  kept  at  the  different  stations,  and,  as  far  as  pos- 
sible, simultaneous  readings  of  the  barometer  have  been  taken,  while 
the  parties  were  moving  from  station  to  station;  which,  with  the  cor- 
responding observations  at  camp  Simiahmoo  and  the  fixed  stations^, 
will  enable  us  to  give  very  exact  profiles  of  the  country  traversed. 

The  geological  reconnoissance  has  been  extended  over  the  field  of 
operations,  and  valuable  collections  made  of  botanical  and  natural 
history  specimens. 

The  forty-ninth  parallel,  as  far  as  determined  during  the  present 
season,  traverses  a  mountainous  country,  and,  excepting  a  few  locali- 
ties, the  entire  region  is  eminently  unfit  for  occupation  or  settlement. 
The  mountains  are  rugged  and  precipitous,  and  attain  great  elevations; 
the  ridges  and  peaks  of  the  Cascade  mountains  being  covered  with 
perpetual  snow.  Glaciers  were  discovered;  and  during  the  months  of 
June  and  July  snow  to  the  depth  of  two  feet  was  encountered  on  our 
very  route  of  travel.  A  heavy  growth  of  pines  and  fir  abounds 
throughout  the  entire  line  from  the  Gulf  of  Georgia,  with  the  excep- 
tion of  short  intervals  in  the  valleys  of  the  Similkameen,  Okinakane, 
and  Nehoialpitkwu. 

Under  the  forty-ninth  parallel  the  Cascade  mountains  have  a 
breadth  of  about  two  degrees  in  longitude,  and  as  the  general  trend 
of  these  mountains  is  at  right  angles  to  the  line  of  our  work,  we  were 
necessarily  forced  into  crossing  the  ridges  with  our  routes  of  commu- 
nication, involving  much  labor  in  cutting,  grading,  and  bridging  to 
make  these  routes  pi*acticable  for  even  pack-mule  transportation. 
The  water  courses  are  numerous  and  rapid,  rendering  the  fords  fre- 
quent and  dangerous.  A  slight  rise  in  these  streams  makes  them 
impassable.  Notwithstanding  the  difficulties  of  the  country  and  the 
precarious  mode  of  transporting  the  instruments,  I  am  happy  to  report 
that  we  have  got  thus  far  through  the  season's  work  without  any 
damage  to  our  astronomical  instruments.  I  regret,  however,  that  we 
have  been  less  fortunate  with  the  magnetic  instruments.  The  mule 
caiTying  these  missed  his  footing  and  rolled  down  a  precipitous  bank. 
The  magnetic  theodolite  will  have  to  be  replaced,  and  the  other  instru- 
ments will  require  repairing.  I  also  have  to  report  the  breakage  of 
our  barometer.  We  were,  however,  able  soon  to  replace  this  instru- 
ment from  the  lake  depot.  Digitized  by  x^kjkj^ik. 
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On  reaching  the  valleys  of  the  Similkameen  and  Okinakane  we  were 
met  by  our  additional  escort,  under  the  command  of  Captain  Archer, 
United  States  army.  I  take  great  pleasure  in  acknowledging  my 
obligations  for  the  timely  and  valuable  assistance  rendered  us  by  him- 
self and  oflScers  of  his  command. 

Preparations  are  now  making  at  this  place  to  winter  the  several 
parties  on  their  return  from  the  field.  A  great  abundance  of  material 
for  building  quarters  is  found  directly  at  hand.  A  supply  of  pro- 
visions has  been  procured. 

The  winters  of  this  region  are  reported  to  be  very  severe  on  ani- 
mals, the  snow  falling  to  a  great  depth.  We  have  laid  in  a  good 
stock  of  hay,  and,  by  erecting  temporary  shelter,  we  have  little  fears 
of  losing  any  of  our  mules. 

Our  work  during  the  next  season  will  extend  from  the  Columbia 
river  to  the  Rocky  mountains.  From  careful  inquiry,  the  entire  dis- 
tance is  represented  as  mountainous  and  timbered,  excepting  perhaps 
a  short  stretch  in  the  valley  of  the  Kootenay,  near  the  base  of  the 
Rocky  mountains.  In  this  valley  the  Hudson's  Bay  Company  have  a 
trading  post  near  to  the  parallel.  This  post  is  supplied  from  Fort 
Colville,  and  the  company's  trail  to  that  point  will  no  doubt  be  of 
great  service  to  us  in  sending  parties  to  the  line,  particularly  to  those 
stations  close  to  the  Rocky  mountains. 

In  reference  to  the  mode  or  order  of  proceeding  with  the  astronom- 
ical stations  during  the  next  season,  I  would  respectfully  suggest  that 
we  be  allowed  to  proceed  directly  to  the  extreme  eastern  stations,  so 
that  on  tbe  melting  of  the  snows,  we  will  be  able  to  complete  those, 
and  retire  in  good  season,  leaving  these  nearer  this  depot  for  the  last. 
By  following  this  plan  we  will  have  less  diflSculty  in  falling  back  on 
this  place,  in  the  event  of  any  great  detention  or  delay  from  rugged- 
ness  of  country  and  swollen  streams,  or  even  should  the  winter  set  in 
before  the  completion  of  the  work.  It  is  confidently  expected,  how- 
ever, that  we  will  be  able  to  complete  all  of  the  astronomical  stations 
during  the  next  season.  Mr.  Gibbs  is  at  present  making  a  reconnois- 
sance  of  the  trail  in  the  direction  of  the  Kootenay.  This  will  enable 
us  to  commence  in  the  early  spring  with  a  working  party  on  this 
route.  It  is  believed  that  we  will  have  to  build  bridges  and  make  flat- 
boats  for  ferrying  Clarke's  Fork  (Pend  d'Oreille)  and  one  of  its  tribu- 
taries, besides  much  cutting  and  corduroying. 

Before  closing  this  report  I  take  great  pleasure  in  again  conunend- 
ing  to  you  the  great  zeal  and  devotion  to  duty  evinced  by  the  assistant 
astronomer  and  surveyor,  and  the  several  assistants  engaged  upon  the 
work;  and  I  am  happy  to  say  that  the  amount  of  work  accomplished 
during  the  season  has  quite  equalled  the  highest  estimates. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

John  G.  Parke,     t 
Lieiit.  Corps  Top.  Eng^s^  Chief  AatronW  and  Surv^r, 
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United  States  Northwestern  Boundary  Commission. 

Washington,  D,  C,  Februarys,  1869. 
Sir:  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of 
the  16th  ultimo,  asking  for  information  concerning  the  matters  men- 
tioned in  a  resolution  of  the  House  of  Representative •?  of  the  13th  of 
January: 

That  the  Secretary  of  State  Iw*  direote<l  to  communicate  to  the  House  the  total 
amount  expended  for  the  northwestern  boundary  commission,  and  to  give  in  detail 
the  items  of  expenditure,  the  number  and  names  of  persons  employed  in  such  com- 
mission,  how  long  employed,  and  at  what  salaries,  and  the  nature  and  extent  of  the 
services  performed. 

In  reply  to  your  letter  1  have  the  honor  to  transmit  herewith  the 
following  papers: 

Financial  statement,  January  1,  1869,  marked  A. 

List  of  persons  composing  the  cx)mmission,  with  rates  of  salaries 
&c.,  markexi  B. 

List  of  assistants  employed  in  running  and  marking  the  boundary 
line,  with  statement  of  pay,  &c.,  marked  C. 

List  of  assistants  employed  in  working  up  the  results  of  the  sur\'ey, 
with  statement  of  pay,  &c.,  marked  D. 

Statement  of  labor  employed  in  running  and  marking  the  boundary 
line,  marked  E. 

Statement  of  services  of  Indians,  marked  F. 

In  regard  to  "the  nature  and  extent  of  the  services  performed,'' 
nothing  short  of  the  full  reports  of  the  chief  astronomer  and  survej^or, 
and  other  oflScers  of  the  commission,  and  the  detailed  maps  of  the  sur- 
vey of  the  boundary  line,  can  give  an  adequate  idea  of  the  subject.  It  is 
not  supposed,  however,  that  the  House  of  Representatives  desires  so 
comprehensive  a  reply  to  their  inquiry.  I  shall  therefore  endeavor 
as  briefly  as  possible  to  furnish  the  information  called  for. 

On  the  11th  August,  1856,  Congress  passed  a  law,  authorizing  the 
appointment  of  a  commission  on  the  part  of  the  United  States,  to  unite 
with  a  similar  commission  to  be  appointed  by  Great  Britain,  for  the 
purpose  of  carrying  into  effect  the  first  article  of  the  treaty  of  June  15, 

1  Reprinted  from  Hoiwc  Ex.  Doc.  86,  40th  Congress,  3d  ^*l9'*-(^r)r)Q|p 
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1846,  that  is,  to  determine  and  mark  the  boundary  line  between  the 
United  States  and  British  possessions,  agreed  upon  in  the  treaty,  viz: 

From  the  point  on  the  49th  parallel  of  north  latitude,  where  the  boundary  laid 
down  in  existing  treaties  and  conventions  between  the  United  States  and  Great  Brit- 
ain terminates,  *  *  *  westward  along  the  said  49th  parallel  of  north  latitude, 
to  the  middle  of  the  channel  which  separates  the  continent  from  Vancouver's  island, 
and  thence  southerly,  through  the  middle  of  the  said  channel  and  of  Fuca's  straits, 
to  the  Pacific  ocean. 

Toward  the  close  of  the  year  the  British  Government  appointed 
Captain  Prevost,  royal  navy,  commanding  steamer  Satellite,  fii*st 
commissioner  to  determine  that  part  of  the  line  which  runs  through 
*'the  channel  which  separates  the  continent  from  Vancouver's  island," 
and  announced  that  he  had  started  on  his  way  to  the  vicinity  of  the 
boundary  line,  and  that  Captain  Richards,  royal  navy,  second  com- 
missioner, would  shortly  follow. 

Although  the  powers  of  the  British  commission  were  limited  to  tne 
determination  of  the  water-boundary  alone,  while  the  act  of  Congress 
authorized,  on  the  part  of  the  United  States,  the  determination  of  the 
boundary  from  the  crest  of  the  Rocky  mountains  to  the  Pacific  ocean, 
the  President  decided  to  caiTy  out  the  law  by  the  appointment  of 
officers  authorized  thereby,  and  to  notify  the  British  government  of 
the  difference  between  the  powers  of  the  two  commissions.  In  Feb- 
ruary, 1857, 1  was  appointed  commissioner.  Lieutenant  John  G.  Parke, 
United  States  army,  chief  astronomer  and  surveyor,  and  G.  Clinton 
Gardner,  assistant  astronomer  and  surveyor,  on  the  part  of  the  United 
States. 

Under  instructions  from  the  State  Department,  the  United  States 
commission  was  duly  organized  and  directed  to  repair  to  Fuca's  straits, 
via  San  Francisco,  to  meet  the  British  commission.  At  the  close  of 
June,  I  met  Captain  Prevost,  the  British  commissioner,  at  Esquimalt 
harbor,  at  the  southern  end  of  Vancouver's  island,  and  was  informed 
by  him  that  until  the  arrival  of  Captain  Richards,  second  commissioner, 
with  the  survej'ing  party,  he  was  not  prepared  to  enter  upon  the 
determination  of  the  water  boundary.  The  United  States  commis- 
sioner therefore  proceeded  to  the  western  terminus  of  the  49th  parallel, 
on  the  main  land,  and  established  a  depot  and  located  an  observa- 
tory, for  the  commencement  of  the  survey  along  the  49th  parallel, 
eastward,  to  the  crest  of  the  Rocky  mountains.  The  British  govern- 
ment not  yet  having  provided  a  commissioner  for  that  part  of  the 
boundary  line,  we  were  obliged  to  commence  the  work  without  its 
co-operation.  Reconnoissances  and  explorations  in  the  vicinity  of  the 
boundary  line  were  at  once  commenced,  and  continued  as  long  as  the 
season  permitted  field  operations.  Before  the  spring,  four  astro- 
nomical points  on  the  49th  parallel  were  determined,  and  the  country 
thoroughly  reconnoitered  in  the  vicinity  of  the  parallel,  for  a  consider 
able  distance  eastward.  Digitized  by  vjwvjvi^^ 
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Towards  the  close  of  October,  Captain  Prevost  visited  the  49th 
pai-allel  and  informed  me  that  Captain  Richards  had  not  yet  arrived, 
but  that,  as  he  had  satisfied  himself  of  the  general  accuracy  of  the 
United  States  Coast  Survey  chart  of  the  channels  and  islands  between 
the  continent  and  Vancouver's  island,  he  should  act  independently  of 
him.  He  therefore  proposed  that  we  should  at  once  proceed  to  the 
determination  of  the  water  boundary.  Several  meetings  of  the  joint 
commission  accx)rdingly  took  place,  at  which  the  question  of  the 
boundary  channel  was  verbally  discussed.  The  British  commissioner 
claimed  Rosario  straits  (the  channel  nearest  the  continent,)  while  I 
claimed  the  Canal  de  Haro,  (the  channel  nearest  Vancouver's  island) 
as  the  boundary  channel,  intended  by  the  treaty.  Between  these  two 
channels  lies  the  Haro  archipelago,  a  group  of  islands,  of  which  San 
Juan  forms  a  part. 

The  verbal  discussion  was  followed  by  a  cx)rrespondence  on  the  sub- 
ject, in  which  the  merits  of  the  question  were  fully  set  forth.  Captain 
Prevost  concluded  the  correspondence  by  a  proposition  to  compromise 
the  difference,  by  running  the  boundary  through  an  intermediate 
channel  which  would  secure  the  island  of  San  Juan  to  Great  JBritain. 
This  proposition  I  declined. 

For  more  full  information  in  regard  to  the  question  of  the  water 
boundary  I  would  respectfully  refer  to  Senate  Ex.  Doc.  No.  29,  2d 
scvssion,  4r()th  Congress.  This  document  contains  the  correspondence 
above  referred  to,  with  a  geographical  memoir  of  the  islands  in  dispute, 
and  a  map  and  cross-sections  of  the  channels. 

In  conformity  with  the  fifth  section  of  the  act  organizing  the  com- 
mission, the  President  (through  the  Secretary  of  the  Treasury)  directed 
the  Superintendent  of  the  Coast  Survey  to  place  the  steamer  Active 
and  brig  Fauntleroy  at  the  disposal  of  the  commissioner  when 
required.  Both  vessels  were  accordingly  employed  for  the  survey  and 
soundings  of  the  various  channels  and  islands  between  the  continent 
and  Vancouver's  island,  a  portion  of  the  expenses  of  the  Active  being 
paid  by  the  commission  during  the  time  that  vessel  was  employed  on 
this  duty. 

After  the  arrival  of  the  British  surveying  steamer  Plumper,  Captain 
Richards  co-operated  with  the  United  States  Coast  Survey  vessels,  and 
a  thorough  and  complete  survey  of  all  the  channels  and  islands  between 
the  continent  and  Vancouver's  island  south  of  the  49th  parallel  was  made. 

The  map  above  referred  to  is  the  result  of  this  joint  survey,  which 
occupied  several  seasons. 

In  the  summer  of  1858  Col.  J.  S.  Hawkins,  royal  engineers, 
appointed  by  the  British  government  conmiissioner  to  determine  the 
boundary  line  along  the  49th  parallel,  arrived  from  England  with  a 
suitable  part}'  organized  for  field  operations.     At  the  time  of  his 
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arrival  the  excitement  arising  from  the  discovery  of  gold  on  Frazer 
river  was  at  its  height.  This  event  caused  for  a  time  great  increase 
in  the  price  of  labor  and  supplies,  and  created  considerable  embar- 
i*assment,  delay,  and  additional  expense  in  the  field  operations  of  the 
season. 

A  meeting  of  the  joint  commission  was  held  for  the  purpose  of 
agreeing  upon  a  plan  of  field  operations  for  the  survey  of  the  land 
boundary.     The  following  is  a  copy  of  the  arrangement  made: 

After  discusBing  plans  for  determining  and  marking  the  line  as  far  eastward  as  the 
Cascade  mountains,  it  was  concluded  to  be  inexpedient  at  the  present  time,  in  conse- 
quence of  the  great  expense,  consumption  of  time,  and  the  impracticable  nature  of 
the  country,  to  mark  the  whole  boundary  by  cutting  a  track  through  the  dense 
forest. 

It  was  therefore  agreed  to  ascertain  points  on  the  line  by  the  determination  of 
astronomical  points  at  convenient  intervals  on  or  near  the  boundary,  and  to  mark 
such  astronomical  stations,  or  points  fixed  on  the  parallel  forming  the  boundary,  by 
cutting  a  track  of  not  leas  than  20  feet  in  width  on  each  side  for  the  distance  of  half 
a  mile  or  more,  according  to  circumstances.  Further,  that  the  boundary  be  deter- 
mined and  similarly  marked  where  it  crosses  streams  of  any  size,  permanent  trails, 
or  any  striking  natural  feature  of  the  country. 

In  the  vicinity  of  settlements  on  or  near  the  line,  it  is  deemed  advisable  to  cut  the 
track  for  a  greater  distance,  and  to  mark  it  in  a  manner  to  be  determined  hereafter. 

The  work  of  running  and  marking  the  land  boundary  was  carried 
on  through  a  country  previously  almost  unknown.  The  49th  parallel 
extends  over  inigged  and  precipitous  mountains  that  attain  great 
elevation,  and  in  the  Cascade  range,  on  and  near  the  boundary,  per- 
I>etual  snow  covers  many  of  the  peaks,  whose  northern  gorges  are 
filled  up  with  immense  glaciers.  The  timber  on  the  western  slope  of 
the  Cascade  mountains  is  dense,  being  a  heavy  growth  of  pine  and  fir, 
that  in  many  places  stands  over  a  fallen  forest  not  yet  decayed.  This 
is  the  character  of  the  country  as  far  east  as  the  valley  of  the  Simil- 
kameen  river,  one  of  the  tributaries  of  the  Columbia.  Here  the 
timber  becomes  more  open  and  surveying  opei*ations  less  difficult. 

After  passing  the  Okinokane  river,  which  is  the  lowest  line  of  the 
great  valley  between  the  Cascade  and  the  Rocky  mountains,  the  country 
again  becomes  rough  and  the  timber  more  dense,  but  less  so  than  the 
western  slope  of  the  Cascade  mountains. 

It  being  impossible  to  follow  the  49th  parallel  continuously,  the 
line  of  survey  was  carried  over  the  nearest  practicable  route  for  a 
pack  trail,  connecting  each  astronomical  station,  making  a  total  length 
of  line  of  survey  of  about  800  miles.  Astronomical  stations  were 
established  by  parties  of  the  joint  commission  at  almost  every  acces- 
sible point  from  which  the  boundary  line  is  ascertained,  and  marked 
by  a  vista  across  all  valleys  and  trails,  where  rough  stone  monuments 
were  erected  over  posts  buried  in  the  ground  to  indicate  the  exact 
line. 
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The  reconnaissance  work  extends  over  an  area  of  about  30,000 
square  miles.  Within  this  space  the  barometrical  heights  of  over  800 
points  have  been  obtained. 

A  magnetic  survey,  extending  over  a  range  of  3^  20'  in  latitude  and 
4^  in  longitude,  with  the  necessary  observations  of  the  magnetic  ele- 
ments of  the  astronomical  stations,  was  also  made. 

The  entire  length  of  the  land  boundary  line  is  over  9°  in  longitude, 
or  about  410  miles,  and  the  length  of  the  route  traveled  in  surveying 
it  is  double  that  distance.  Trails  had  to  be  opened  for  three-fourths 
of  the  distance  traveled,  involving  great  labor  in  cutting,  grading, 
and  bridging  to  make  the  route  practicable  for  pack-mule  transpor- 
tation. The  water-courses  were  numerous  and  rapid,  rendering  the 
fords  frequent  and  dangerous;  and  a  slight  rise  of  many  of  the  streams 
would  have  made  them  impassable  but  for  the  timely  precaution  of 
building  bridges  at  small  streams  and  ferry  boats  at  the  river  cross- 
ings. Many  of  the  trails  opened  are  now  traveled  routes  to  the 
mines  then  and  since  discovered,  which  are  rapidly  developing  that 
section  of  the  country,  where  almost  every  valley  of  any  extent  affords 
facilities  for  agricultural  purauits. 

In  collating  the  i-esults  of  the  survey  reports  upon  the  geology, 
botany,  and  natural  histoiy  of  the  country  reconnoitered  were  pre- 
pared, and  complete  maps,  on  a  large  scale,  made  of  the  entire  boundary 
and  the  adjacent  country.  A  general  map  has  also  been  made,  show- 
ing the  extent  of  the  country  traversed.  And  to  facilitate  the  survey 
of  the  public  lands,  photographic  duplicates  of  the  detailed  sheets, 
showing  each  monument  on  the  boundary  line,  with  its  geographical 
position,  were  furnished  to  the  General  Land  Office.  Photographic 
duplicates  of  the  detailed  sheets  of  the  water  boundary  have  also  been 
made  and  furnished  the  Department  of  State  in  illustration  of  the 
question  of  the  boundary  channel. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

Archibald  Campbell, 
Commi&sioner  Northwest  Boundary  Survey. 

Hon.  William  H.  Sewakd, 

Secretary  of  State. 
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TRTANGULATION  AND  SPIRIT  LEVELING  IN 
INDIAN  TERRITORY. 


By  C.  H.  Fitch. 


INTRODUCTION. 

An  act  of  Congress,  approved  March  2, 1895,  appropriated  $200,000 
for  the  survey  and  subdivision  of  lands  in  Indian  Territory,  and  the 
work  was  placed,  at  the  discretion  of  the  Secretary  of  the  Interior, 
in  charge  of  the  Director  of  the  Geological  Survey. 

A  plan  of  operations  was  approved  by  the  Secretary  of  the  Interior 
March  21,  1895,  Mr.  C.  H.  Fitch  was  placed  in  immediate  charge  of 
the  field  work,  and  preparations  were  at  once  made  for  beginning 
operations.  The  requisite  instruments,  animals,  and  equipment  were 
soon  purchased  and.a  small  force  took  the  field  about  the  1st  of  April. 
The  force  was  increased  as  rapidly  as  consistent  with  economic  man- 
agement until  about  300  men  were  engaged  in  the  work  of  surveying 
standard,  township,  and  subdivision  lines. 

The  approved  plan  included  the  preparation  of  a  topographic  map 
of  the  area  surveyed,  which  necessitated  the  execution  of  a  system  of 
triangulation  and  the  running  of  spirit-level  lines,  thus  affording  hori- 
zontal and  vertical  control  for  the  topographic  map  as  well  as  the  linear 
measurements. 

The  first  parties  organized  were  for  the  establishment  of  standard 
and  township  exterior  lines.  Subdivision  parties  were  next  organized, 
each  party  being  divided  into  two  camps  with  two  surveyors  in  each 
camp,  under  the  direction  of  a  topographer  of  the  survey  whose  duties 
included  superintendence  of  the  work  of  subdivision  by  the  surveyors 
and  the  mapping  the  country  subdivided. 

An  additional  appropriation  of  $200,000  was  provided  by  Congress 
June  10,  1896,  also  of  $100,000  June  6, 1897,  and  $30,000  January  28, 
1898.  The  latter  amount  would  probably  not  have  been  necessary 
had  the  survey  progressed  without  interruption,  but  the  disbanding 
of  the  field  parties  in  the  spring  of  1897,  caused  by  the  delay  in  the 
provision  of  funds  and  the  long  moves  of  the  parties  in  the  reorganiza- 
tion, added  considerably  to  the  expense.     A  resurvey  of  the  lands  of 
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the  Chickasaw  Nation  waa  provided  for  in  the  act  approved  June  d, 
1897,  which  appropriated  $141,600  for  this  purpose. 

The  total  amount  appropriated  for  surveys  in  Indian  Territorr, 
which  included  the  lands  of  the  Cherokees,  Creeks,  Choctaws,  and 
Seminoles,.  was  $630,000,  which  added  to  the  amount  provided  for  the 
resurvey  of  the  Chickasaw  lands  amounts  to  $671,600. 

The  total  number  of  miles  of  standard,  township,  and  subdivision 
lines  surveyed,  from  the  inception  of  the  work  to  its  completion  in 
June,  1898,  was  63,881.  The  topographic  mapping  completed  at  the 
same  time  covered  an  area  of  30,886  square  miles;  in  connection  with 
which  133  triangulation  stations  were  established,  9,303  miles  of  spirit 
level  and  8,694  miles  of  vertical  angles  were  run,  and  920  permanent 
bench  marks  were  located. 

TRIANGUIiATION. 

The  base  for  the  triangulation  was  measured  in  April,  1896,  on  the 
railroad  tangent  which  passes  through  Savanna,  a  station  on  the  Mis- 
souri, Kansas  and  Texas  Railway,  the  northern  end  of  the  base  being 
about  three-fourths  of  a  mile  north  from  Savanna  station  and  7 
miles  south  from  South  McAlester.  This  base  was  measured  twice 
with  a  300-foot  steel  tape  under  a  tension  of  20  pounds,  and  the 
temperature  of  tape  determined  at  each  tape  length  by  reading  three 
thermometers.  The  difference  of  the  two  measures  (when  corrected 
for  difference  in  temperature)  was  0.03  feet. 

The  resulting  length  of  base,  when  corrected  for  temperature, 
inclination,  and  reduced  to  sea  level,  is  24,893.461  feet,  log.  meters= 
3.8800962. 

Stations  in  the  expansion  were  selected  on  the  wooded  ridges  to  the 
eastward  and  signals  from  26  to  40  feet  high  erected.  The  lines 
between  these  stations  formed  bases  for  the  main  triangulation,  which 
in  1896  was  extended  45  miles  southward  and  110  miles  northward  from 
the  base.  The  triangulation  south  of  Savanna  was  executed  by  Mr. 
S.  S.  Gannett  in  May  and  June,  1896,  the  triangulation  north  of  Savanna 
to  the  Kansas  line  by  Mr.  C.  F.  Urquhart  during  1895, 1896,  and  1897. 

Mr.  Urquhart  also  extended  triangulation  over  the  Chickasaw 
Nation  between  February  and  June,  1898.  Mr.  H.  L.  Baldwin,  jr., 
controlled  the  eastern  portion  of  the  Choctaw  Nation  in  1897.  Trian- 
gulation was  extended  into  Grayson  County,  Texas,  by  Mr.  Jeremiah 
Ahern  during  the  latter  part  of  the  season  of  1898. 

The  total  number  of  stations  occupied  by  the  various  observers  was 
133,  the  greater  number  being  occupied  by  Mr.  Urquhart 

The  instruments  used  were  Fauth  theodolites,  each  having  a  circle  8 
inches  in  diameter  and  reading  by  micrometer  microscopes  to  2"  of  arc. 

In  most  cases  the  theodolite  was  elevated  from  25  to  60  feet,  in  order 
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to  see  above  the  timber.  An  interior  tripod,  made  of  2  by  4  inch  scant- 
ling, well  braced,  was  first  erected;  outside  of  this,  and  entirely  inde- 
pendent of  it,  a  four-sided  platform  was  built  for  the  observer  to 
stand  on  and  also  to  support  the  signal,  which  was  above  center  of 
tripod. 

The  total  area  controlled  is  about  31,000  square  miles. 

The  geodetic  coordinates  of  all  stations  were  first  computed  from 
Savanna  astronomic  station,  using  the  observed  azimuth  taken  at 
north  base. 

Check  azimuth  observations  were  made  at  stations  Barber,  Harman, 
Purcell,  and  Good. 

After  connections  with  other  astronomic  positions  had  been  made,  as 
mentioned  below,  a  mean  value  dependent  upon  all  four  was  adopted 
and  a  constant  correction  of  +1.08"  in  latitude  and  +10.72"  in  longi- 
tude was  applied  to  all  positions  previously  computed. 

In  1896-97  connection  was  made  with  Poteau,  Cavanal,  Peak,  and 
Sugarloaf ,  stations  of  the  Arkansas  triangulation  of  1887,  whose  posi- 
tions depend  upon  a  mean  value  adopted  from  Fort  Smith  and  Little 
Rock  astronomic  stations  of  the  United  States  Coast  and  Geodetic 
Survey. 

In  1899,  Marlow,  the  extreme  western  triangulation  station  in 
the  Chickasaw  Nation,  was  connected  by  primary  traverse  with  the 
astronomic  station  of  the  United  States  Coast  and  Geodetic  Survey 
at  Marlow  railroad  station. 

In  December,  1899,  Wasson  triangulation  station,  in  the  northern 
portion  of  the  Cherokee  Nation,  was  connected  by  primary  traverse 
with  the  astronomic  station  located  in  1884  by  Prof.  E.  S.  Woodward, 
United  States  Geological  Survey,  at  Oswego,  Kansas. 

Comparisons  of  positions  computed  from  Savanna  with  other  astro- 
nomic locations: 


1  Latitude  dif- 
1       ference. 



Longitude  dir- 
lerence. 

Savanna . .    

Feet. 
-f       0 
+  201 
-  267 

-i-  503 

Feel. 

+         0 

1,143 

1,149 

821 

Ma»'low 

Fort  Smith  and  Little  Rock 

Oswego ...... -. 

Total 

+  109 

+     778 

-f  ni7 

\       -flO.72 

Correction 

+1.08 

1 

\ 

'  Longltade  increaiie  by  Coont  and  Geodetic  Survey  jdjuBimentpuMlrtieAIW! 
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Incidentally  to  the  connection  between  Wasson  triangulation  .st4Jiti<:»c 
and  Oswego  the  latitude  of  the  Kansas-Indian  Territoiy  boundar^^  line 
was  determined  by  Mr.  E.  M.  Douglas,  in  December,  1899,  f  ix)m 
Oswego,  the  value  37^  00'  04.18"  being  422  feet  north  of  the  pai-allei 
of  37^. 

DESCRIPTIONS  AND  POSITIONS  OF  STATIONS. 

SAVANNA,  CHOCTAW  NATION  (Astronomic  station). 

Situated  on  high  ground  about  300  yards  northeast  of  i*ailroad  sta- 
tion at  Savanna.  The  pier  is  made  of  brick  laid  in  cement,  with  its 
base  on  solid  rock. 

Observations  for  latitude  and  longitude  were  niade  with  the  Fauth 
combined  transit  and  zenith  telescope,  No.  534. 

The  latitude  was  determined  by  Talcott's  method,  and  the  Washing- 
ton Observatory^  at  St.  Louis  was  used  as  the  initial  or  base  station  for 
the  longitude  deteiinination.  The  observer  at  St.  L#ouis  was  Mr.  A. 
Kamel  and  at  Savanna  Mr.  S.  S.  Gannett,  the  relative  personal  equa- 
tion of  the  observers  ]>eing  determined  on  two  nights  in  April,  1805, 
preceding  the  longitude  observations  proper,  the  result  showing-  that 
Bamel  observed  later  than  Gannett  0. 075" zb  0.024". 

The  difference  of  longitude  was  determined  on  five  nights,  the  iiic^n 
being  22'  32.179" d=  0.017". 

The  i^esulting  longitude  west  of  Greenwich  is  in  arc 
95^     50'     21.33"  observed. 
+10.72 


95      50     32.05    geodetic  mean. 
The  mean  of  37  results  for  latitude  is 

34^     48'     46.49"di0.18"  observed. 
+  1.08 


34      49     47.57  geodetic  mean. 

North  base  station  was  occupied  upon  one  night  as  an  azimuth  sta- 
tion, the  mark  being  placed  at  South  base. 

SAVANNA   NORTH   BASE,  CHOCTAW   NATION. 

About  three-fourths  mile  northeast  of  Savanna  railroad  station,  60 
feet  west  from  and  at  right  angles  to  west  rail  of  Missouri,  Kansas 
and  Texas  Railway  track,  in  open  countr}\  Theodolite  elevated  24 
feet. 

Station  mark:  A  stone  post  36  bj^  6  by  6  inches,  set  30  inches  in  tiie 
ground.     Center  of  station  marked  by  cross  cut  in  the  ix)ck. 

Reference  stones  are  set  to  the  cast,  west,  and  north.  Distanc^es 
from  center  of  station  to  nearest  corners  of  stones,  E.  9.87  feet,  W. 
10.06  feet,  N,  9.64  feet,  respectively.  Digitized  by  vjvjvjvi^ 
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To  station. 


South  baae. 
Johnstown 

Lost 

Hickory . . . 


Azimuth. 


33  43  24.62 

50  31  31. 40 

239  54  57.65 

360  44  14. 27 


Back  azimuth. 


Log.  distance. 


213  41  50. 02 

230  30  23. 28 

59  57     1.39 

170  44  43. 88 


Mdera. 
3.8800962 

3.5940794 

3.8031660 

3. 9136236 


SAVANNA   SOUTH  BASE,   CHOCTAW  NATION. 

On  a  flat  summit  4  miles  south-southwest  of  Savanna  station; 
out  3,000  feet  south  from  end  of  tangent  and  on  line  with  its  pro- 
igation.     Theodolite  elevated  24  feet. 

Station  mark:  A  stone  post,  36  by  6  by  6  inches,  set  30  inches  in  the 
ound.     Center  of  station  marked  by  x  cut  in  the  rock. 
Reference  stones  are  set  to  the  east,  west,  and  south.     Distances 
>in  center  of  station  to  nearest  corners  of  stones,  E.  9.69  feet,  W. 
.01  feet,  S.  9.49  feet. 

[Latitu<Je,  34«  46^  58.02^.     Longitude,  96^  52^  57.86^^] 


To  Btotion— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Pine 

10  44  37. 45 
197  10  46.03 
225  36  58.  22 

o          /           » 

190  43  26. 55 
17  11  11.51 
45  40  .^.  .*>2 

MOert. 
4.2306990 

3. 6012690 

Johnstown 

Lost 

4.1330090    ' 

Hickory 

287  47  59. 87         107  49  fi.S.  96 

3.7642305 

JOHNSTOWN,  CHOCrrAW  NATION. 

On  the  wooded  ridge  about  li  miles  southwest  of  Savanna.  The- 
olite  elevated  30  feet  on  the  trunk  of  a  tree. 

Station  mark:  A  pile  of  rocks  around  foot  of  tall  tree  trunk,  which 
rmed  support  for  instrument.  Adjacent  trees  have  side  facing  cen- 
r  of  station,  blazed. 


[Latitude,  34°  49^  OhSV.     Ix)ngitude,  95°  52^  11. 46^^ 


To  station- 
Pine  

South  baee 

Dalton 

Whaleback 

North  base 

Lost 

Hickory 


Azimuth. 


Bacic  azimuth. 


11  58  23.55 
17  11  n.5i 
77  20  17.06 
108  59  36. 48 
230  30  23. 28 
236  18  46. 96 
322  06  06.  26 


191  56  46. 25 
197  10  45. 03 
257  11  45.82 
288  56  06.  78 
50  31  31. 40 
56  21  58.86 
142  07  43. 97 


Log.  distance. 


Meters. 
4. 3218489 

3. 6012690 

4. 3683730 

3. 9941268 

3. 5940794 

4.0107371 

3. 8503912 

aigiti7f?fihyN.7V 
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HICKORY,  CHOCTAW  NATION. 

About  4  miles  (air  line)  southeast  of  Savanna;  on  a  promiL 
wooded  butte.  From  north  boundary  of  T.  3  N.,  R.  14  E.,  at  j- 
30.82  chains  east  on  line  between  sees.  3  and  34,  station  bears  > 
W.,  6.04  chains  distant.     Theodolite  elevated  30  feet. 

U.S. 
Station  mark:  A  rock  marked     + 

G.  S. 

[Latitude,  34«>  4^  00.32^.     Longitude,  96""  W  ZO.aO*'.] 


To  station- 


Azimuth. 


Back  acimuth. 


Lo^.  dxstancr 


Pine 

Dalton 

South  base. 
Whaleback 
Johnstown 
North  base. 
Lost 


30  15  56.50 
91  01  25. 80 
107  50  03.96 
122  47  02.83 
142  07  43. 97 
170  44  43.88 
200  20  59. 84 


210  12  41. 79 
270  51  17.21 
287  47  59.87 
302  41  55.55 
322  06  06. 26 
350  44  14. 27 
20  22  33.85 


Meters 

4. 23770^ 
4.4a365t)i) 
3.7542305 
4.2113390 
3.  8503912 
3. 9136236 
4. 0801000 


LOST,  CHOCTAW   NATION. 

On  a  flBrt,  heavily  timbered  ridge,  about  2  miles  east  of  the  Missour. 
Kansas  and  Texas  Bailway  and  4  miles  south  of  South  McAle^tt: 
A  wagon  road  was  cut  through  the  woods,  approaching  from  ti 
gap  in  the  ridge  1  mile  south  of  summit.     Theodolite  elevated  40  fe^ 

Station  mark:  A  stone  post,  36  by  6  by  6  inches,  set  30  inches  in  ti- 
ground,  marked  thus:  U.  AS. 

[Latitude,  34°  52'  06.18^'.     Longitude,  95°  46^  35.65^.] 


To  station— 


Hickory . . . 

Pine 

South  base. 
Johnstown 
North  base. 

Dalton 

Whaleback 

Scipio 

Gaines 

Hewitt 


Aslmuth. 


20  22 

26  13 

45  40 

56  21 

59  57 

71  01 

82  09 

152  39 

215  48 

350  55 


33.85 
33.39 
36.52 
58.86 
0L39 
02.83 
5L07 
24.59 
19.74 
01.87 


Back  azimuth. 


200  20 
206  08 
225  36 
236  18 
239  54 
250  49 
262  03 
332  33 
35  55 
170  56 


59.84 
44.55 
58.22 
46.96 
57.65 
19.44 
09.28 
47.99 
03.63 
43.85 


Log.  distance. 


JMers. 
4.0801000 
4.4654650 
4.1330090 
4.0107371 
3.8031660 
4.5201800 
4.255953S 
4.5098914 
4.4843524 
4.4605759 


Digitized  by 
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WHA1.EBAC3K,    CHOCTAW   NATION. 

3n  a  long,  flat  ridge,  8  miles  west-northwest  of  Savanna,  about  13 
les  southwest  of  South  McAlester.  Summit  is  clear  of  timber  at 
rthern  end,  but  is  heavily  timbered  at  southern  end.  Theodolite 
vated  20  feet. 

Station  mark:  A  stone  post,  26  by  7  by  7  inches,  sunk  24  inches  in 
5  ground;  marked  U.  A  S. 

[Latitude,  34«  50^  45.85'^.     Longitude,  95^  58^  18.64'^.] 


To  Btatlon— 

Azimuth. 

Back  admuth. 

Log.  distance. 

Dalton 

o          /             // 

58  11  07. 56 
123  22  21. 34 
183  22  55.57 
262  03  09.28 
288  56  06.  78 
302  41  55. 55 
319  10  56. 92 
348  06  10. 04 

o          /            // 

238  06  05.66 
303  17  09.95 
5  24  02. 14 
82  09  51.07 
108  59  36.48 
122  47  02. 83 
139  19  19.36 
168  08  01. 89 

Meters. 
4. 1994140 
4. 2187031 
4.4960782 
4. 2559538 
3.9941268 
4.2113390 
4.5362443 
4.3847552 

Shawnee 

Scipio 

Lost 

Johnstown 

Hickory 

Hewitt 

Pine 

PINE,    CHOCTAW  NATION. 

On  the  highest  part  of  a  long  pine-timbered  ridge,  about  5  miles 
uth  of  Kiowa.  It  can  best  be  reached  by  taking  the  road  from  Kiowa 
King's  sawmill,  and  where  it  crosses  top  of  mountain  turn  south, 
[lowing  the  crest  about  li  miles  through  the  woods  to  the  station, 
leodolite  elevated  50  feet. 
Station  mark:  A  hole  drilled  in  the  solid  rock;  marked  U.  S.  G.  S. 

[Latitude,  34«  37'  55.6y^     Longitude,  95«  55'  02.35''.] 


To  station- 


Azimuth. 


Bald 32  45  12.42 

Indian 52  27  18.16 

Giant 59  14  40.63 

Sulser 101  39  21.12 

Ninaa •    113  01  14.45 

129  51  37. 94 
168  08  01. 89 

190  43  26. 55 

191  56  46. 25 
206  08  44. 55 
210  12  41.  74 


Dalton 

Whaleback  . 
South  base.. 
Johnstown  . 

Lost 

Hickory 


1 

1      Back  azimath. 

Log.  diiitance. 

o         '          n 

Meters. 

212  39  2L00 

4.4664448 

1     232  20  14. 18 

4. 3810514 

:     239  02  07. 68 

4.  5960108 

1     281  24  04. 68 

4.  6218176 

292  50  32. 85 

4. 4935900 

'    309  44  45.  08 

4.  3806474 

[    348  06  10. 04 

4. 3847552 

10  44  37.  45 

4. 2306990 

11  58  23.55 

4. 3218489 

26  13  33. 39 

4.46546,50 

30  15  56. 50 

D,g,t,fel?JZ^^C 
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DALTON,    CHOCTAW   NATION. 

On  the  highest  part  of  a  timbered  ridge,  about  1  mile  north  of 
McAlester's  pasture  and  14  miles  northeast  of  a  settlement  known  a> 
Caney  Valley.  The  corner  common  to  sees.  34,  35,  3,  and  2,  Ts-  3  and 
4  N.,  R.  11  E.,  may  be  reached  from  the  station  b}'  going  due  south 
18.44  chains,  thence  S.  82^  30',  W.  32.67  chains.  (To  change  bearinoN 
to  magnetic  declinations  add  8^  47'  to  each.)  Theodolite  elevated 
30  feet. 

Station  mark;  Rock  marked  U.  S.  G.  S. 

[Latitude,  34*>  46^  14. 77'^     Longitude,  96*»  07'  07.55^.] 


To  station- 

Azimuth. 

o            •              // 

1  (M  35.  71 
72  27  51. 21 
178  42  21.97 
238  06  05. 66 
250  49  19.44 
257  11  45.82 
270  51  17.21 
309  44  45.08 

Back  azimuth. 

Ixtg.  distance. 

Indian  

O             '               // 

181  04  23. 13 

252  24  01.93 

358  42  13.02 

58  11  07.56 

71  01  02.83 

77  20  17.06 

91  01  25.80 

129  51  37.94 

4. 4770536 

Ninas 

4.0305634 

Shawnee 

4. 2417862 

Whaleback 

4. 1994140 

Lost 

4. 5201800 

Johnstown 

4. 3683730 

Hickory 

4.4336560 

Pine 

4.3806474 

HEW 

ITT,    CHOCTAW 

NATION. 

On  a  prominent  mountain  locally  known  as  Biid  Mountain,  22  miles 
by  road  southwest  of  Hartshorne  and  the  same  distance  northeast  of 
Stringtown;  17  miles  southeast  of  Kiowa,  at  the  northeast  end  of 
McQee's  prairie.  The  summit  is  well  covered  with  black  jack  and 
pine.  The  station  is  situated  on  highest  part,  and  timber  west  and 
northwest  of  it  was  cut  down. 

Station  mark:  Blazed  pine  tree. 

[Latitude,  34**  36^  40. 72^'.     Longitude,  W  43'  36.72^'.] 


To  station- 


Pine  97  35  1L74 

Whaleback 139  19  19.36 

Hickory 153  08  03.82 

Lost 170  56  43.85 

Hartehome 215  09  04.93 

I     Dexter 271  58  10.85 

Kosoma i  336  43  52.60 


Azimuth. 


Back  azimuth.      ,    Log.  distance. 


277  28  42.20 
319  10  56.92 
333  04  48.28 
350  65  01.87 
35  14  24.67 
92  08  49.08 
156  47  34.00 


Jfcters. 
4.2459604 
4.5362443 
4.2863359 
4.4605759 
4. 3944219 
4.4571430 
4.4025800 
,  k^s^y^j,^ 
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NINAS,  CHOCTAW  NATION. 

On  a  timbered  ridge,  about  2  miles  north  of  South  McAlester- 
Stonewall  road,  at  a  point  25  miles  from  South  McAlester,  about  3 
miles  northwest  from  Mr.  Ninas^s  house.  The  station  may  be  reached 
from  the  corner  common  to  sees.  10,  11,  14,  and  15,  T.  3  N.,  R.  10  E., 
by  going  N.  0°  2'  W.  20  chains,  thence  S.  76^  15'  E.  3.57  chains. 
Theodolite  elevated  40  feet. 

U.S. 
Station  mark:  A  rock  marked     + 

G.  S. 

[Latitude,  34*»  44^^  29.70.^-^    Longitude,  96°  13'  49.72.^^ 


To  station— 

Azimuth. 

Sulser 

o         /           » 

72  59  14.49 

Gully  (approximate) 

Hawkins 

131  19  27. 50 
142  58  06.97 

Shawnee 

205  22  34. 79 

Dalton 

252  24  01.93 

Pine 

292  50  32. 85 

Indian 

340  07  02. 27 

Back  azimuth. 


Log.  distance. 


252  54  38. 97 
311  15  29. 50 
322  51  47.81 
25  26  16.86 
72  27  51. 21 
113  01  14.45 
160  10  :«.18 


Meter*. 
4.1096480 
4. 14981 
4.4466067 
4. 3598037 
4.0305633 
4. 4935900 
4. 4549690 


SULSER,  CHOCTAW   NATION. 

On  a  high  timbered  ridge,  about  2  miles  west  from  Coalgate- Allen 
road,  at  a  point  16  miles  from  Coalgate.  Station  may  be  reached  from 
the  quarter  corner  on  line  between  sees.  28  and  29,  T.  3  N.,  R.  9  E.,  by 
going  N.  74°  20'  E.  12  chains,  thence  N.  28°  30'  E.  15.18  chains,  thence 
N.  37°  E.  17.34  chains.     Theodolite  elevated  35  feet. 

U.S. 
Station  mark:  A  rock  marsed     + 

G.  S. 

[Utitude,  34*»  42^  27.22.'-'    Longitude,  96*»  21'  53.40^.] 


Azimuth. 

O            /               If 

187  20  58.00 
252  54  38.97 
281  24  04. 68 
316  14  38.  75 
345  49  05. 84 

Back  azimuth. 

Ix)g.  distance. 

Gully  (approximate) 

Ninas 

o        f          a 

7  21  36.00 

72  59  14.49 

101  39  21. 12 

136  22  49.24 

165  51  46.50 

Meters. 
4.12057 
4.1096480 
4.6218176 
4.5032656 
4.4697694 

Pine 

Indian 

Giant 

Digitized  by  ^ 
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INDIAN,  CHOCTAW   NATION. 

On  the  highest  oak-timbered  hill,  about  4  miles  northwest  of  String- 
town,  8  miles  north  of  Atoka,  8  miles  northeast  of  Lehigh,  and  3 
miles  northwest  of  SuUivan^s  sawmill.  Station  may  be  reached  from 
the  closing  corner  between  sees.  2  and  3,  T.  1  S.,  R.  11  E.,  by  going 
S.  2^  E.  20  chains,  thence  S.  79^  16'  E.  7  chains,  thence  S.  18^  15'  E. 
9  chains,  thence  S.  3°  15'  E.  5.19  chains.     Theodolite  elevated  35  feet 

Station  mark:  An  irregularly  sha[>ed  sand  rock  set  flush  with  surface 

U.S. 
of  ground  and  marked    +       Above  this  is  a  pile  of  rocks  3  feet  high. 
G.  S. 

[Latitude,  34**  29^  59.51'^     Longitude,  96^  07'  29,68^] 


To  staUon— 

Back  azimuth. 

Log.diiitanc^.    ) 

Giant 

o        '         n 

69  28  29.56 
136  22  49.  24 
160  10  38. 18 
181  04  23. 13 
232  20  14. 18 
341  55  30. 88 

O           /             H 

249  23  00.90 
316  14  38. 75 
340  07  02. 27 
1  04  35.  71 
52  27  18. 16 
161  56  42.87  • 

Meters, 
4. 1993788    | 

Sulser 

4.5032656 

Niniw                     .    . 

4. 4549690    ' 

Dalton 

4. 4779536     | 

Pine 

4. 3810514     1 

Bald 

4. 0201200    ' 

1 

GIANT,   CHOCTAW  NATION. 

On  the  highest  part  of  a  large,  flat,  timbered  ridge,  3  miles  west- 
southwest  of  Lehigh.  All  timber  has  been  cut  down,  permitting  an 
extensive  view  in  all  directions  excepting  north-northeast.  From  the 
corner  common  to  sees.  19,  20,  29,  and  30,  T.  1  S.,  R.  10  E.,  the  sta- 
tion may  be  reached  by  going  N.  8°  47'  E.  7  chains,  thence  N.  ^4P  47' 
W.  15.59  chains. 

Station  mark:  A  post-oak  tree,  trimmed  and  standing  alone. 

[Latitude,  34«  26^  59.04^     Longitude,  96*»  17'  10.31'^] 


To  station- 


Buffalo 

Sulser 

Pine 

Indian 

Bald 

Forest 

Sugarloaf  (2) 
Caddo 


Azimuth. 


16  34 
165  51 
239  02 
249  23 
283  37 
306  23 
327  44 
357  09 


46.23 
46.50 
07.68 
00.90 
04.00 
54.12 
3L13 
43.02 


Back  azimuth. 


196  32  02. 36 
345  49  05. 84 
59  14  40.63 
69  28  29. 56 
103  43  44.  23 
126  32  10. 36 
147  53  10.47 
177  10  26.98 

Digitized  bv 


Log.  distance. 


Meten. 
4.4159775 
4.4697694 
4.4960108 
4. 1993788 
4.  2695412 
4.4459746 
4.6461276 
4.6067000 
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BALD,    CHOCTAW   NATION. 

On  a  bald  hill  3  miles  north  of  Atoka,  about  300  feet  above  and 
three-fourths  mile  east  of  the  Missouri,  Kansas  and  Texas  Railway. 
From  the  quailer  corner  on  line  between  sees.  1  and  6,  T.  2  S.,  Rs.  11 
and  12  E.,  station  may  be  reached  by  going  due  north  4  chains,  thence 
N.  6°  15'  E.  12.28  chains. 

Station  m^rk:  A  flinty  sandstone  post,  26  by  6  by  8  inches,  set  24 
inches  in  ground.     Top  of  rock  is  marked  U.  A  S. 

[Latitude,  34°  24^  36.34'^.     Longitude,  96°  05^  22. 43'*'.] 


To  station— 


Caddo 

Giant 

Indian 

Pine 

Forest 

Sugarloaf  (2) 


Azimuth. 


24  10  28. 68 
103  43  44. 23 
161  56  42.87 
212  39  21. 00 
340  16  23.  71 
350  34  44.  75 


Back  azimuth. 

Log.  distance. 

O           /               ft 

Meters. 

204  04  34. 255 

4. 5957933 

283  37  04. 00 

4. 2695412 

341  55  30. 88 

4.0201200 

32  45  12.42 

4.4664448 

160  18  00.24 

4.1125840 

170  36  45. 32 

4.5253280 

FOREST,    CHOCTAW   NATION. 

On   the  highest  land  about  10  miles  southeast  of  Atoka  in  an 
mbroken  forest,  one-half  mile  southwest  of  cabin  occupied  by  Jim 
5eever.     From  the  corner  common  to  sees.  9,  10,  15,  and  16,  T.  3  S., 
J.  12  E.,  station  bears  S.  40°  15'  W.,  15.74  chains  distant.     Theodo 
ite  elevated  60  feet. 

Station  mark:   A  rock,  39  by  6  by  8  inches,  set  36  inches  in  the 
round,  marked  U.  A  S. 

[Latitude,  34°  18^  00. 41^     Ix)ngitude,  96°  02'  31.39^.] 


To  station— 

Azimuth. 

Ix»gr.  distance. 

Suearloaf  (2) 

o         1           n 

356  58  28.94 

40  49  46. 98 

125  32  10.36 

160  18  00.24 

o         t           n 

176  58  53.14 
220  42  16.94 
306  23  54. 12 
340  16  23.  71 

Meters, 
4.  3201576 
4.4969643 
4. 4459746 
4. 1125840 

Caddo 

Oiant 

Bald 
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BUFFALO,  CHOCTAW   NATION. 

On  high  ground  locally  known  a.s  Buffalo  Head,  10  miles  west-nortb- 
west  of  Caddo,  one-fourth  mile  west  of  the  Caddo- Wapanucka  road, 
one-eighth  mile  north  of  house  occupied  by  Forbes  Leflore.  The 
summit  is  steep  on  north  side,  but  slopes  gently  toward  the  south. 
From  quarter  corner  on  line  between  sees.  8  and  9,  T.  4  S.,  R.  9  E., 
station  bears  N.  67^  07'  E.,  25.20  chains  distant.  Theodolite  elevated 
30  feet. 

Station  mark:  A  sandstone  post,  20  by  8  by  8  inches,  set  15  inches  in 
very  hard,  rocky  ground. 

[latitude,  34°  13'  28.36'*'.     Ix)ngitude,  96*»  22^  00.84'^.] 


To  station— 


Admuth. 


Back  azimuth. 


Uig.  distance. 


Standard  section  comer. . 

Giant 

Sugarloaf  (2) 

Caddo 


13  28  19.33 
196  32  02.36 
291  48  46. 96 
328  27  28.  73 


193  26  58. 11 

16  34  46. 23 

112  00  07.96 

148  30  55.68 


Mctert. 
4.2019780 
4. 4159775 
4.5246785 
4.2568325 


STANDARD   SECTIO.V    CORNER,   CHOCTAW   NATION. 

On  the  open  prairie  12  miles  southwest  of  Caddo,  on  second  guide 
meridian,  29  miles  south  of  land  office  base  line. 

Station  mark:  A  wooden  post,  6  inches  square,  projecting  18  inches 
above  ground,  with  5  grooves  cut  on  north  side  and  1  groove  on  south 
side;  R.  8  E.,  and  S.  25  on  northwest  side,  R.  9  E.,  and  S.  31  on 
southeast  side,  T.  5  S.,  and  S.  30  on  northeast  side,  and  S.  36  on  south- 
west side. 

[Latitude,  34°  0.y  05.8;^.     Ix)ngritude,  96*»  24'  25.52^.] 


To  station- 


Azimuth. 


Buffalo 193  26  58.11 

Caddo :    269  35  49.89 


Back  azimuth, 
o      '  a 

13  28  19.33 
89  40  37.54 


Log.  distance. 


4.2019780 
4.1192421 


C^ADDO,    CHOCTAW   NATION. 

On  the  first  hill  south  of  Caddo,  lyeing  about  3  miles  south  of  that 
town  and  2  miles  east  of  Missouri,  Kansas  and  Texas  Railway.  The 
corner  common  to  sees.  28,  20,  32,  and  33,  T.  5.  S.,  R.  10  E.,  may  be 
reached  from  the  station  hy  going  due  west  14.11  chains,  thence  S 
0°  02'  E.  5.70  chains. 

Digitized  by  CjOOQ IC 


PITCH.] 


m   INDIAN   TERRITORY. 


27 


Station  mark :  A  sandstone  post,  20  by  8  by  8  inches,  set  15  inches 
in  the  ground,  marked  U.  A  S. 

[Latitude,  34**  Oy  08.52^^     Longitude,  96*»  15^  52.23^^] 


To  Btation- 


1 


Btandanl  section  corner. .' 

BufEalo '. 

Giant 

Bald 

\    Forest 

'     White  Rock 

;    Sugarloaf(2) 

I 


Aximath. 

O  /  ff 

89  40  37. 54 
148  30  55.68 
177  10  26.98 
204  04  34.25 
220  42  16. 94 
239  47  08.  75 
262  16  03.  77 


Back  *^«*w"ith , 

O     /      ff 

269  35  49.  89 

328  27  28.  73 

357  09  43. 02 

24  10  28. 68 

40  49  46.98 

60  06  18. 14 
82  23  56. 86 


Log.  distance. 


Meters. 
4. 1192421 
4.2568325 
4.6067000 
4. 5957933 
4. 4969643 
4. 7813130 
4. 3389841 


8UGARLOAF   (2),    CHOCTAW   NATION. 

On  a  sharp,  bare  peak  15  miles  east  of  Caddo;  a  prominent  and  well- 
known  landmark  in  that  part  of  the  nation.  The  corner  common  to 
sees.  14,  15,  22,  and  23,  T.  5  S.,  R.  12  E.,  may  be  reached  from  the 
station  by  going  due  east  25.90  chains,  thence  N.  0^  01'  W.  8.43 
chains. 

Station  mark:  A  rock  cairn  4  feet  high. 

[Latitude,  34*>  06^  43.04'^     Longitude,  96°  OV  48.35'''.] 


To  staUon— 

Azimuth. 

O            /                ff 

82  23  56.  86 
112  00  07.96 
147  53  10. 47 
170  36  45.  32 
176  58  53. 14 
228  12  30.  30 
277  38  34.  00 

Back  azimuth. 

1    Ix)g.  di8tanc;e. 

Caddo 

O            '              tf 

262  16  03.77 
291  48  46. 96 
327  44  3L  13 
350  34  44.  75 
356  58  28. 94 
48  23  45. 3:i 
97  53  16. 15 

Meters. 
'       4. 3389841 

Buffalo 

4. 5246785 

Giant 

4. 6461276 

Bald 

Forest 

1       4.5253280 
4.3201576 

White  Rock 

^      4. 6141214 
4.  6098760 

Goodland 

WHITE    ROCK,  CHOCTAW   NATION. 

A  high,  flat  mountain  about  5  miles  west  of  the  St.  Ix)uis  and  San 
Fmncisco  Railroad  and  i)  miles  by  road  northwest  of  Rodney.  The 
summit  is  level  for  several  miles  and  covered  with  tall  pine  trees. 
The  station  is  located  near  the  northwest  end  of  the  summit,  about 
one-fourth  mile  northwest  of  head  of  log  chute  and  three-fourths  mile 
northwest  of  Herndon's  sawmill.  The  quarter  corner  between  sex-s. 
23  and  26,  T.  2  S.,  R.  15  E.,  mav  be  reached  from  the  station  by 
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going  due  north  8.91  chains  to  section  line,  thence  due  ^west  1^ 
chains.     Theodolite  elevated  60  feet. 

Station  mark:  A  flint  rock  1  foot  square  on  top,  3i  feet  long. ; 
set  2  feet  in  the  ground.     Rock  marked  U.  A  S. 

[Latitude,  34°  2V  30.92'^.     Longitude,  95*»  4V  48.46^.] 


To  station— 

Azimuth. 

Back  azimuth. 

Sugarloaf 

o          /            // 

48  23  45.33 

O            /               If 

228  12  30.  30 
239  47  08. 75 
258  21  55. 11 
163  46  46. 13 

4.6141214 

Caddo 

Forest 

Goodland 

60  06  18. 14 

78  33  36.05 

343  43  15.  78 

4.  7813ia» 
4. 5109330 
4. 534377t> 

GOODLAND,  CHOCTAW   NATION. 

On  a  high,  flat  prairie  ridge  owned  by  Tom  Self,  4  miles  we<t  * 
Goodland  and  1  mile  north  of  road  from  Goodland  to  forks  of  Rjitl'/ 
Creek.  From  quarter  comer  between  sees.  1  and  2,  T.  6  S.,  R.  1*»  t 
station  bears  S.  79°  25'  W.,  11.68  chains  distant. 

Station  mark:  Shell  rocks  piled  around  foot  of  tall  signal  pole. 

[Latitude,  34°  03^  44.44'='.     Longitude,  95°  35^  34.34'^.] 


To  Htation- 


Azimuth. 


1  \  O             ,                 0 

I 

I     Sugarloaf  (2) i  97  53  16.15 

I     White  Rock !  163  46  46.13 


Back  azimuth. 


Loir.  diAcance. 


o       '         «         \  Helen. 

277  38  34.00     i       4.6098760 
343  43  16.78  4.5343770 


GULLY,    CHOCTAW   NATION. 

A  timbered  hill  in  northwestern  portion  of  Choctaw  Nation. 

The  station  was  not  occupied,  but  all  timber  was  cut  down  in  \>*:*l 
leaving  a  lone  tree  as  a  signal.  The  corner  common  to  sees.  i».  V\ 
15,  and  16,  T.  4  N.,  R.  9  E.,  may  be  reached  from  station  by  goin^ 
due  north  97  links  and  due  east  32.10  chains. 

Station  mark:  Lone  signal  tree, 

[Latitude,  34°  49^  32.06'^     Longitude,  96°  20^  46.96^.] 


To  station— 


Rulser . 
Ninas  . 


Azimuth. 

O  »  tf 

7  21  36 
311  15  30 


Back  azimuth. 


187  20  58 
131  19  28 


Mfien. 
4.12057 
4. 14981 
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SHAWNEE,    CHOCTAW  NATION. 

On  a  high  timbered  point  about  3  miles  north  from  where  Choctaw, 
Oklahoma  and  Gulf  Railroad  crosses  Coal  Creek.  The  corner  com- 
non  to  sees.  2,  3,  10,  and  11,  T.  5  N.,  R.  11  E.,  may  be  reached  from 
jtation  by  going  S.  43^  43'  W.  3.79i  chains.  Theodolite  elevated  36 
feet. 

U.  S. 
Station  mark:  Rock  marked     + 

G.  S. 

[Latitude,  34°  55'  40.88'^     Longitude,  96°  07'  23.07''.] 


To  station— 

Azimuth. 

Back  aziTnuth. 

Log.  distance. 

Dalton 

o          /              tt 

358  42  13.02 
25  26  16. 86 
93  34  21.35 
126  10  31.06 
180  59  59. 13 
217  05  12.59 
281  42  00.50 
303  17  09. 95 

O           /              H 

178  42  21.  97 
205  22  34.  79 
273  24  19.90 
306  02  01.66 
1  00  09.04 
37  11  31.  71 
101  53  54. 14 
123  22  21.34 

Meiers. 
4.  2417852 
4.3598040 
4.4265922 
4. 4451958 
4.3988600 
4.4430075 
4. 5099472 
4.  2187031 

Ninas 

Hawkins 

Bruner 

Blanket 

Scipio 

Lost 

Whaleback.   

HAWKINS,  CBEEK   NATION. 

On  a  timbered  ridge  about  5  miles  north  of  Allen,  about  1  mile  north 
of  Canadian  River,  and  1  mile  west  from  Mr.  Hawkins's  residence. 
Station  is  4.2  chains  north  of  town  line  between  Ts.  5  and  6  N.,  R.  8 
E.,  and  37.5  chains  east  of  line  between  sees.  35  and  36.  Theodolite 
elevated  65  feet. 

U.S. 

Station  mark:  Rock  marked    + 

G.  S. 

[Latitude,  34°  56'  33.63'^     Longitude,  96**  24'  53.39^'.] 


To  station— 

Azimuth. 

Bock  azimuth. 

Ix>g.  distance. 

Wewoka 

o          /            // 

165  19  14.59 
195  31  05. 57 
273  24  19.90 
322  51  47. 81 

o          /            // 

345  15  32. 26 
15  32  38. 63 
93  34  21.  35 

142  58  06.97 

Meiers. 
4.5860074 
4.1864090 
4.4265922 
4.4466067 

Bruner 

fth^wpeA 

Ninas 
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BRUMER,  GREEK   NATION. 

On  a  timbered  ridge  about  2  milea  east  from  Holden,  a  small  town 
on  Choctaw,  Oklahoma  and  Gulf  Railroad,  and  three-fourths  mile 
north  of  Berry  Bruner's  residence.  The  corner  common  to  sees. 
16,17,20,  and  21,  T.  7  N.,  R.  9  E.,  may  be  reached  from  station  by 
going  due  west  1.95  chains,  thence  due  south  20.05  chains.  Theodolite 
elevated  50  feet. 

U.  S. 
Station  mark:  Rock  marked     + 

G.  S. 

[Latitude,  35°  04'  33.89^'.     Longitude,  96*»  22^  11. 17^^.] 


'                   To  station— 

Azimuth. 
Ota 

15  32  38.63 
148  20  51. 31 
249  18  47. 67 

1                           1 
Back  azimuth.      '     Log.  distance. 

Hawkins 

195  3105.57           4. 1864090 

Wewoka 

328  15  35. 18 
69  27  28.44 

4.4220464     ' 

Blanket 

4.3890809     ! 

! 

I 

BLANKET,  CREEK   NATION. 

On  a  timbered  ridge  about  13  miles  southwest  from  Proctor  and 
about  1  mile  south  from  Allen-Eufaula  road  at  point  where  road 
enters  the  hills  going  southwest.  The  comer  common  to  sees-  22,  23, 
26,  and  27,  T.  8  N. ,  R.  11  E. ,  may  be  reached  from  station  by  going  due 
west  22.70  chains,  thence  due  south  47.96  chains.  Theodolite  elevated 
38  feet. 

U.S. 
Station  mark:  Rock  marked     + 

G.  S. 

[latitude,  35*>  09^  13.74'='.     Longitude,  96°  07'  05.80^.] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Bruner 

o        /          n- 

69  27  28.44 
110  46  03.01 
169  46  42. 33 
194  21  08. 03 
233  37  59. 83 
280  11  06.93 
1  00  09.04 

O            /               flf 

249  18  47.67 
290  32  04.48 
349  44  31. 44 
14  24  34. 36 
53  46  48.92 
100  17  17. 19 
180  59  59. 13 

4.3890809 
4.5944177 
4.5078207 
4.5600038 

Wewoka 

Bean 

Rentie 

Tiger  

4.4590231 

Scipio 

4. 2187^40 

Shawnee 

4.3988600 
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8CIPIO,  C5HOCTAW  NATION. 

On  a  prominent  wooded  butte  on  south  side  of  Canadian  River  just 
west  of  the  mouth  of  Scipio  Creek.  It  is  best  approached  from  the 
southeast  side.  The  quarter  comer  on  line  between  sees.  33  and  34, 
T.  8  N.,  R.  13  E.,  may  be  reached  from  station  by  going  due  east  45.25 
chains,  thence  due  south  19.15  chains. 

U.  S. 
Station  mark:  Rock  marked      + 

G.  S. 

[Latitude,  35°  07^  38.3r.     Longitude,  95*»  56^  22.54^.] 


To  staUon—                           Admuth. 

Back  azimuth. 

Log.  distonce. 

Shawnee 

37  11  31.71 

O          r            N 

217  05  12.69 

280  11  06.93 

19  09  04.84 

38  08  36.40 

97  04  54. 93 

152  39  24. 59 

185  22  55.57 

Meten. 
4.4430075 

Blanket 

100  17  17. 19 
199  06  26.88 
218  01  30. 50 
276  52  32. 20 
332  33  47. 99 
5  24  02. 14 

4.2187340 

Tiffer  

4. 3251235 
4.4809116 
4.5178375 
4.5098914 
4.4960782 

Badffer 

Gaines 

LoBt 

Whaleback 

GAINES,  CHOCTAW  NATION. 

On  a  long  wooded  ridge  about  10  miles  northeast  of  McAlester  and 
7  miles  southeast  of  South  Canadian.  A  wagon  road  was  cut  through 
the  woods  to  station  from  north  end  of  ridge.  The  quarter  comer  to 
sees.  10  and  14,  T.  7  N.,  R 16  E.,  may  be  reached  from  station  by  going 
due  south  22.51  chains,  thence  due  west  19.55  chains.  Theodolite 
elevated  30  feet. 

U.S. 
Station  mark:  Rock  marked     + 

G.  S. 

[Latitude,  35°  W  28.40^.     Longitude,  95°  34^  51.13^.] 


To  station- 


Azimuth. 


Back  azimuth. 


Lost '      35  55  03.63 

Scipio !      97  (^  54.93 

133  03  04.  79 
153  20  57.63 
182  27  43. 81 
358  24  31. 69 
275  30  53. 06 


Tiger 

Badger 

Checotah 

Hartshome 

Tucker  Knob 

Enterprise |    226  00  53.24 


215  48  19.  74 

276  52  32.  20 

312  53  18. 25 

333  15  38.62 

2  28  21.63 

178  24  52.  33 

95  40  05.60 

46  07  03.25 

Di( 


igitizedpy 


Log.  distance. 


MetcTB. 
4.4843524 
4.5178375 
4. 5462527 
4.4933600 
4.5851466 
4.5183389 
4.3886690  | 
4.3536994 
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HABTSHORNE,  CHOCTAW  NATION. 

On  a  flat,  heavily  wooded  mountain  about  4  miles  south  of  Hart&- 
horne,  a  town  on  the  Choctaw,  Oklahoma  and  Gulf  Railroad.  Most 
of  the  timber  was  cut  down  in  April,  1896. 

Station  mark:  Tall  pine  signal  tree. 

[Latitude,  34**  47'  38.36^.     Longitude,  95*>  34^  15.10^.] 


To  station- 

Azimath. 

Back  aximnth. 

Log.  distance. 

Hewitt 

O          /              H 

35  14  24.67 
113  44  21. 12 
178  24  52. 33 
217  26  30. 29 

O          1             it 

215  09  04.93 

293  37  18. 15 

358  24  31.69 

yi  .^S  20- 1.** 

Uden, 
4.3944219 
4.3127665 
4. 51833^9 
4.5861956 
4.6567634 

Lost 

(rAiTipff ^    ,    ,  . 

Tucker  Knob 

Redoak 

234  09  44.63           54  23  36.08 
326  as  29. 37         146  08  49.  ^ 

Dexter 

4.4091583 

BADGER,  CREEK   NATION. 

On  a  high  prairie  point  locally  known  as  Badger  Mountain,  10  miles 
west  of  Euf  aula.  The  comer  common  to  sees.  8,  9, 16,  and  17,  T.  10  N., 
R.  15  E.,  may  be  reached  from  station  by  going  due  east  4.85  chains 
to  the  north-south  line  between  sees.  16  and  17,  thence  due  north  33.14 
chains  to  corner. 

U.S. 

Station  mark:  Rock  marked     + 

G.  S. 

[Latitude,  35"  20^  31.26^'.     Longitude,  95**  44''  04.31^.] 


Azimuth. 

1 
Back  arimuth.          Log.  dirtancc 

Scipio ._... . 

O            /              H 

38  08  36.40 

71  52  39.46 

175  51  06.08 

235  44  48.55 

333  15  38. 62 

214  51  02. 85 

• 

o       '        "          1          Mfien. 
218  0130.50          4.4809116 
251  48  11.00    '      4.0913890 
355  50  26.81     i      4.3724920 

55  50  46.86    :      4.2760000 
153  20  57.63    i      4.4933600    i 

Tijrer 

Council  Hill 

Checotah 

Grainea 

Chimney 

35  00  5L93 

4.6497068 

TIGER,  CREEK  NATION. 

On  a  wooded  ridge,  about  3  miles  north  from  Cummings's  store, 
which  is  20  miles  from  Eufaula,  on  Eufaula-Wetumka  road.  The 
corner  common  to  sees.  29,  30,  31,  and  32,  T.  10  N.,  R.  14  E.,  maybe 
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reached  frpm  station  by  going  due  east  30.68  chains  to  north-south 
line  between  sees.  29  and  30,  thence  due  north  15.16  chains  to  corner. 
Theodolite  elevated  40  feet. 

U.  S. 
Station  mark:  Rock  marked     + 

G.  S. 


[Latitude,  a5*»  18^  26. 45^^     Longitude,  95«»  51^  48.61 

'^] 

To  station—                             .\zlmuth. 

Back  azimuth. 

Log.  dintance. 

1 

Scipio :....'      19  09  04.84 

Blanket i      53  46  48.92 

Rentie i     142  06  28.55 

Council  Hill j    200  03  04.43 

o         r           M 

199  06  26. 88 
233  37  59. 83 
322  01  04. 10 
20  06  54.34 
71  52  39.46 
133  03  04. 79 

Meters. 
4. 3251235 
4. 4590231 
4. 3616769 
4.4643900 
4.0913890 
4.5462527 

Badger 251  48  ILOO 

Gaines 312  53  18.25 

RENTIE,    CREEK  NATION. 

On  a  prominent  mountain,  4  or  5  miles  east  from  Morris  Rentie's 
house.  Mr.  Rentie  lives  14  miles  from  Okmulgee,  on  Okmulgee- 
McDermott  road.     Theodolite  elevated  38  feet. 

U.  S. 
Station  mark:  Rock  marked     + 

G.  S. 

[Latitude,  35**  28^  14.98'"''.     Longitude,  96*»  01^  08.82^] 


To  station- 

Azimuth. 

Back  admuth. 

Log.  distance. 

Blanket  

o        /         n 

14  24  34.  36 

76  43  08. 80 

93  54  27.  56 

183  58  12. 43 

248  59  13. 94 

322  01  04. 10 

O            1             It 

194  21  08.03 
256  37  30. 32 
273  44  35.08 
3  58  59.  30 
69  08  29. 82 
142  06  28.  55 

Meters. 
4.5600038 
4. 1795973 
4. 4114903 
4. 4656679 
4. 4118748 
4.  3616769 

Bean 

McDermott 

Buck 

Council  Hill 

Tiger 

BEAN,    CREEK   NATION. 

On  the  highest  part  of  a  timbered  ridge,  7  miles  southwest  from 
Morris  Rentie's  and  4  miles  northeast  from  McDermott.  The  corner 
common  to  sees.  7,  8,  17,  and  18,  T.  11  N.,  R.  11  E.,  may  be  reached 
from  station  by  going  S.  51^  08'  E.,  29.53  chains.  Theodolite  elevated 
38  feet. 

U.S. 

Station  mark:  Rock  marked     + 

Bull  175— 3  ^•^"  P.i.-bvG00gle 
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TRIANGULATIOK   AND   SPIRIT   LEVELING 
[Latitude,  35*»  26'  2L88^     Longitude,  96**  1(K  52.32^.] 


[BULL.  175. 


To  sUitlon— 


Wewoka. . . 
McDermott 

Philips 

Slicker 

Buck 

Ren  tie 

Blanket  . . . 


Azimuth. 


60  11  47. 16 
115  18  38.41 
161  33  41. 15 
185  56  33. 15 
207  04  12.40 
256  37  30.32 
349  44  31. 44 


Back  aximuth. 

o        '         a 

239  59  56.  76 

295  14  24.69 

341  29  17.64 

5  58  23. 18 

27  10  38. 80 

76  43  08.80 

169  46  42.33 


Log.  distance. 

Uden. 
4. 5533090 
4,0861590 
4.5559096 
4.6605192 
4.5642776 
4. 1795973 
4. 5078207 


m'dermott,  greek  nation. 

On  a  high  prairie  ridge,  7  miles  northwest  from  McDemiott  The 
corner  common  to  sees.  13,  18,  19,  and  24,  T.  12  N.,  R.  9  E.,  may  be 
reached  from  station  by  going  due  north  40  chains,  thence  S.  88^  E. 
15.80  chains. 

U.  S. 
Station  mark:  Rock  marked      + 

G.  S. 

[Latitude,  35*»  29'  10.83'^.     Longitude,  W  W  09.63^] 


To  station—  Azimuth. 

o       '  a 

40  67  33. 57 

179  13  51.81 

225  12  47.84 

273  44  35.08 

Bean !    295  14  24.69 


Wewoka 
Philips  . . 
Buck.... 
Rentie  .. 


Back  azimuth,      i    Log.  distance. 


1 

O    '      IT 

Mdbcn, 

220  49  55.98 

4.4a38314 

359  13  42.  78  1 

4.4610444 

45  23  29.08 

4.5910136 

93  54  27.56 

4.4114903 

115  18  38. 41  ! 

4.0861590 

PHILIPS,  GREEK  NATION. 

On  the  highest  point  of  a  ridge  2^  miles  southwest  of  Philipsburg. 
The  quarter  corner  between  sees.  24  and  25,  T.  15  N.,  li.  9  E.,  may  be 
reached  from  station  by  going  due  noith  46.60  chains,  thence  S. 
80°  30'  W.  4.15  chains.     Theodolite  elevated  36  feet. 

U.S. 
Station  mark:  Rock  marked     + 

G.  S. 
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WTCH.]  IN   INDIAN   TEBRITORY. 

[Latitude,  36*»  44^  48.79^'.     Longitude,  96°  18'  25.07^''.] 
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To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Phantom 

O           /               It 

185  08  22.08 
234  39  23.83 
272  56  34. 92 
341  29  17.64 
359  13  42. 78 

o         /            // 

5  09  32. 36 

54  45  39. 10 

93  06  27.21 

161  33  41. 15 

179  13  51.81 

MeUr9. 
4.5250097 
4.2952760 
4. 4487212 
4,5559096 
4.4610444 

Slicker 

Buck 

Bean 

McDennott 

SLICKER,    GREEK  NATION. 

On  the  highest  point  of  a  timbered  ridge  10  miles  south  of  Sapulpa. 
The  corner  common  to  sees.  22,  23,  26,  and  27,  T.  16  N.,  R.  11  E., 
may  be  reached  from  station  by  going  due  east  35.19  chains  to  north- 
south  line,  thence  due  south  37.13  chains.    Theodolite  elevated  30  feet. 

U.  S. 
Station  mark:  Rock  marked    + 

G.  S. 

[Latitude,  35*»  50^  58.77'-'.     Longitude,  96**  07'  43.51''.] 


To  station- 

Azimuth.. 

Back  azimuth. 

Bean  

O            /             H 

5  58  23. 18 
54  45  39. 10 
149  16  21.  79 
196  32  28.97 
212  57  39. 81 
268  29  43. 14 

o          /           // 

185  56  33. 16 

234  39  23. 83 

329  11  15.53 

16  35  52.47 

33  00  57. 80 

88  42  30.97 

Jfeter«. 
4.  6605192 
4. 2952760 
4.4075133 
4.4832632 
4. 1916511 
4.6172609 
4. 2445088 

Philips 

Phantom 

Red  Fork 

Prairie 

Concharty 

Buck 

317  09  01.96 

137  13  39. 87 

COUNCIL   HILL,    CREEK  NATION. 

On  the  highest  point  of  a  timbered  ridge,  near  the  old  Creek  camp- 
ing ground  known  as  Council  Hill,  20  miles  northwest  of  Checotah,  16 
miles  southeast  of  Okmulgee.  From  closing  corner  to  sees.  5  and  6, 
T.  12  N.,  R.  15  E.,  station  may  be  reached  by  going  N.  46°  01'  W.  15.47 
chains.     Theodolite  elevated  40  feet. 

U.S. 
Station  mark:  Rock  marked    + 

G.  S. 
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36  TBIANGULATION   AND   SPIRIT   LEVELING 

[Latitude,  35*»  33'  14.29^^    Longitude,  95*'  45'  12.03'^.] 


[BULL.  liSu 


To  station— 

Back  azimuth. 

Log.  distance. 

Tiger 

o        /         n 

20  06  54.34 

o        /          n 

200  03  04.43 
248  59  13. 94 
31202  06.04 
358  15  35.01 
64  25  49.08 
126  46  09.33 
175  51  06. 08 

4.4643900 

4.4118748 
4.4729877 
4.5266554 

Ren  tie 

69  08  29.82 
132  10  36.83 
178  15  58. 87 
244  15  19.04 
306  39  30.  76 
355  50  26. 81 

Buck 

Concharty 

Chimney 

4.4801495 

Checotah 

4.3340941 

Badger 

4. 3724920 

GHEOOTAH,    CREEK  NATION. 

On  a  prairie  hill  3  miles  southwest  of  Checotah,  a  town  on  the 
Missouri,  Kansas  and  Texas  Railway.  From  quarter  corner  on  line 
between  sees.  12  and  13,  T.  11  N.,  R.  16  E.,  station  bears  N.  38°  56'  E. 
17.80  chains  distant. 

U.S. 
Station  mark:  A  rock  marked     -}- 

G.  S. 

[Latitude,  35°  26^  15.65^^     Longitude,  95*»  33^  45.61'^] 


To  station- 

Azimuth. 

Back  udmuth. 

I 
Log.  distance.    ■ 

Badger  

O            /               H 

55  50  46.86 
126  46  09. 33 
200  56  57.80 
2  28  2L63 
330  54  23.  74 
327  20  21. 69 
290  25  39.  72 
240  27  44. 88 

o        /           a 

235  44  48.55 
306  39  30.  76 

21  00  47.  78 
182  27  43. 81 
151  03  00. 85 
147  25  55. 37 
110  35  09.18 

60  34  14.95 

Mtten. 
4.2760000 

Council  Hill 

4.3340941 

Chimney 

4.4443800 

Gaines 

4. 5851466 

Tucker  Knob 

4.6691536 

Enterprise 

4.4319011 

Robinson 

4.4230683 

Nebo 

4.2891939 

CHIMNEY,    CREEK  NATION. 

On  the  highest  point  of  a  prairie  hill  locally  known  as  Chimney 
Mountain,  8  or  10  miles  southwest  of  Muscogee. 
Station  mark:  A  tree  wired  up,  to  which  all  angles  are  referred. 

U.S. 
Reference  mark:  Rock  marked    -}-     5  feet  west- northwest  of  tree. 

G.  S. 
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[Latitude,  35«»  4(K  18.52'''.     Longitude,  95*»  27'  10.08'^.] 
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To  station— 

Azimuth. 

Back  azimuth. 

o        /          a 
206  56  57. 80 

Log.  distance. 

Checotah 

O            /               If 

21  00  47.  78 

Meters. 
4.4443800 
4. 6497068 
4. 4S01495 

Badger 

35  00  51.93        214  5102.85 
64  25  49.08    '    244  15  19.04 
126  08  47.59    ;    305  57  51.63 
230  26  08.37    '      50  35  12.03 
270  04  36. 12    '      90  27  02. 85 
a36  58  36.97         157  01  17.93 

Council  Hill 

Conchartv 

4.5425065 

Grand 

4. 4812237 

Choate 

4.7640609 
4. 2507681 

Nebo 

CX)NCHARTY,    CREEK   NATION. 

On  a  high  knob  in  the  southeastern  portion  of  the  Concharty  Moun- 
tains, 4  miles  northeast  of  Concharty.  From  corner  common  to  sees. 
18,  18,  19,  and  24,  on  eastern  boundary  of  T.  16  N.,  R.  14  E.,  station 
bears  N.  63°  E.,  4  chains  distant.     Theodolite  elevated  50  feet. 

U.S. 
Station  mark:  Rock  marked     + 

G.  S. 

[Latitude,  35*»  51^  24.53^^     Longitude,  95*»  45^  52.43^.] 


To  station- 

Azimuth. 

o           /            // 

358  15  35.01 
56  57  41.33 
88  42  30.97 
116  42  33.87 
175  20  16. 00 
247  34  42. 92 
271  14  31. 71 
305  57  5L63 

Back  azimuth. 

Council  Hill 

o          /           /# 

178  15  58. 87 
236  49  32.51 
268  29  43. 14 
296  33  02.96 
355  19  30. 49 
67  45  53.06 
91  34  33. 92 
126  08  47.59 

Meiers. 
4. 5266554 
4. 3988766 
4.5172608 
4. 4362032 
4. 3773732 
4. 5210429 
4.  7120103 
4.5425065 

Buck 

Slicker 

Prairie 

Weer 

Barber 

Grand 

Chimnev - 

BUCK,    CREEK   NATION. 

On  a  high  ridge  9  miles  a  little  west  of  north  of  Okmulgee.  The 
corner  common  to  sees.  35,  36,  1,  and  2,  T.  15  N.,  R.  12  E.,  may  be 
reached  from  station  by  going  due  west  26  links  to  north-south  line, 
thence  due  south  38.38  chains.     Theodolite  elevated  30  feet. 

U.S. 
Station  mark:  Rock  marked    + 

G.  S. 
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TBIANGULATION   AND   SPIRIT   LEVELING 
[Latitude,  35o  44^  00.81'^     Longitude,  95''  59^  48.3^.] 


[buu.  ITSw 


To  atatlon— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Rentie 

o         /          // 

3  58  59.30 

27  10  38.80 

45  23  29.08 

93  06  27.21 

137  13  39. 87 

172  25  24. 99 

236  49  32.51 

312  02  06. 04 

183  58  12. 43 
207  04  12.40 
225  12  47.84 
272  55  34.92 
317  09  0L96 
352  24  04. 40 
56  57  41.33 

Meten. 
4. 4656679     | 

Bean 

4. 5642776     i 

McDermott 

4.5910136     ' 

Philips 

4.4487212     ! 

Slicker 

4.2445088     i 

Prairie 

4.4174915 

Concharty 

4  .^»fi7Ra    1 

Council  Hill 

132  10  36. 83     '      4. 4729877    1 

MERCHANT,    CREEK   NATION. 

On  a  very  prominent  prairie  hill  about  li  miles  northeast  from  Inola.. 
a  station  on  the  St  Louis,  Iron  Mountain  and  Southern  Railway.  From 
quarter  corner  on  line  between  sees.  9  and  10,  T.  19  N.,  R.  17  E., 
station  bears  N.  64^  30'  E.,  41.07  chains  distant. 

Station  mark:  Rock  monument  7  feet  high. 

[Latitude,  36*»  08^  42.58^^     Longitude,  95*»  29^  07.60^.] 


To  stotion— 

Back  azimuth. 

Log.  distance. 

1 

Weer 

o        /          n 

73  08  57.47 
321  38  24. 35 
344  09  40. 46 
134  01  12.44 
189  12  37. 68 
266  22  21.40 

O            /              tt 

252  58  19. 50 
141  48  40. 13 
164  11  49.69 
313  53  07.  78 
9  13  03.50 
86  38  36.97 

Maen,          i 
4.4518697 

Grand 

4.6270376     I 

Barber 

4.3043975 
4.4539608 
3.8340395 
4.6170996 

McGinnis 

Corbett 

Saline 

WEEB,    CREEK  NATION. 

On  the  highest  one  of  several  small  prairie  hills  6  miles  north  of 
Weer  post-oflSce  and  store.  The  corner  common  to  sees.  1,  2,  11,  and 
12,  T.  18  N.,  R.  14  E.,  may  be  reached  from  station  by  going  due  east 
34.64  chains  to  north-south  line,  thence  south  52.68  chains. 

Station  mark:  Signal  tree. 
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[Latitude,  36*  04^  IS.Ol'^.    Longitude,  95*>  47^  10.07^^] 
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To  station— 


Prairie  ... 
Red  Fork. 
Merchant. 
Concharty 

Tulsa 

McGinnis. 
Dog  Creek 
Corbett... 


Azimuth. 


62  52 
101  46 
252  58 
355  19 
122  49 
193  10 
221  35 
241  53 


06.41 
24.03 
19.50 
30.49 
00.53 
20.92 
43.95 
34.36 


Back  azimuth. 


242  43  19.61 

281  37  41.43 

73  08  57.47 

175  20  15. 97 

302  39  44.40 

13  12  56.02 

41  48  22.  82 

62  04  38. 55 


Log.  distance. 


Meters. 
4. 4017803 
4.3553486 
4.4518697 
4.3773732 
4. 4476239 
4.4586858 
4.6830193 
4.6037586 


PRAIRIE,    CREEK  NATION. 

On  a  prairie  knob  5  miles  eaat  of  Sapulpa.  The  corner  common  to 
sees.  9,  10, 15,  and  16,  T.  17  N.,  R.  12  E.,  may  be  reached  from  station 
by  going  due  east  28.30  chains  to  north-south  line,  thence  south  41.54 
chains. 

U.S. 
Station  mark:  Rock  marked    + 

G.  S. 

[Utitude,  36*»  58^  01.88^.     Longitude,  96°  02^  05.92*'.] 


To  station- 


Slicker  . . . 
Phantom  . 
Reti  Fork. 

Weer 

Concharty 

Buck 

Tulsa 


Azimuth. 


33  00  57. 80 
112  34  54.96 
180  46  50.04 
242  43  19. 61 
296  33  02.96 
352  24  04. 40 
177  28  19.97 


Back  azimuth. 


212  57  39. 81 
292  26  29. 81 
0  46  55.  21 
62  52  06. 41 
116  42  33.87 
172  25  24. 99 
357  27  52. 19 


Log.  distance. 


Meters. 
4. 1916511 
4.3672550 
4.2074900 
4. 4017803 
4. 4362032 
4. 4174915 
4. 4267742 


RED  FORK,  CREEK  NATION. 

On  a  timbered  ridge  three-fourths  mile  west  from  Red  Fork.  The 
corner  common  to  sees.  21,  22,  27,  and  28,  T.  19  N.,  R.  13  E.,  may  be 
reached  from  station  by  going  due  east  17.95  chains  to  north-south 
line,  thence  south  41.80  chains.     Theodolite  elevated  30  feet. 

U.S. 
Station  mark:  Rock  marked    + 

G.  S. 
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TRIANGULATION    AND   SPIRIT   LEVELING 
[Latitude,  36°  06'  44. 99^'.     Longitude,  96°  OV  57. 14''^] 


[BULL.  176. 


To  Btatlon— 

Azimuth. 

Back  azimuth. 

Log.  distance.     ' 

1 

Prairie 

o         /            r/ 

00  46  53.  21 

16  35  52. 47 

71  43  14. 27 

281  37  41. 43 

O             '                 tl 

180  46  50. 04 
196  32  28. 97 
251  34  43. 06 
101  46  24. 03 

Meter*.           1 
4.  2074900 

Slicker 

4. 4832^32 

Phantom 

4. 3595162     | 

Weer 

4.3553486 

PHANTOM,  CREEK   NATION. 

On  the  highest  part  of  a  timbered  ridge  15  miles  from  Red  Fork, 
6  miles  southwest  of  Mr.  Rockhammer's  house.  The  corner  common 
to  sees.  7,  8,  17,  and  18,  T.  18  N.,  R.  10  E.,  may  be  reached  from 
station  by  going  due  west  24.90  chains  to  north-south  line,  thence 
south  2.25  chains.     Theodolite  elevated  40  feet. 

U.  S. 
Station  mark:  Rock  marked     + 

G.  S. 

[Latitude,  36°  02^  51.26^'.     Longitude,  96°  16^  25.20^-'.] 


To  station- 


Philips  . . 
Red  Fork 
Prairie  .. 
Slicker . . 


Azimuth. 

o        /           n 

O             ^               ft 

Md(r». 

5  09  32. 36 

185  08  22.08 

4. 5250097 

251  34  43. 06 

71  43  14.  27 

4. 3595162 

292  26  29. 81 

112  34  54.96 

4.  3672550 

329  11  15.53 

149  16  21.  79 

4. 4075133 

WEWOKA,  SEMINOLE    NATION. 

On  a  prominent  wooded  hill  8  miles  north  northwest  of  Wewoka, 
from  which  all  trees  have  been  cut  down,  excepting  one,  which  was 
trimmed  and  used  as  a  signal.  The  corner  common  to  sees.  1,  2,  11, 
and  12,  T.  9  N.,  R.  7  E.,  may  be  reached  from  station  by  going  due 
south  16.92  chains  to  east- west  line,  thence  west  35.06  chains  on  line 
to  corner. 

Station  mark:  Lone  signal  tree. 

U.  S. 

Reference  mark:  Rock  marked     +     8  feet  west  of  signal  tree, 

G.  S. 
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[Latitude,  35*»  16'  43.53'''.     Longitude,  96**  31'  19.91".] 
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'                  To  station— 

Azimuth. 
o        t          n 

220  49  55.98 
239  59  56.  76 
290  32  04.  48 
328  15  35.18 
345  15  32.  26 

Back  azimuth, 
o         /           n 

40  57  33. 57 

60  11  47. 16 

110  46  03.01 

148  20  51.31 

165  19  14.  59 

Log.  distance. 

McDermott 

Meterti. 
4.  4838314 
4. 5533090 
4.5944177 
4. 4220467 
4. 5860074 

1    Bean 

Blanket 

'    Bruner 

Hawkins 

1 

TURKEY   SPRING,    CHICKASAW   NATION. 

On  a  flat  timbered  ridgo  5  miles  a  little  east  of  north  from  lona  post- 
office,  on  lona-Hart  road,  about  54  yards  east  from  road.  The  quarter- 
section  comer  between  sees.  4  and  9,  T.  2  N.,  R.  3  E.,  true  azimuth 
of  which  is  56^  26',  is  distant  from  station  514  feet.  Theodolite 
elevated  44  feet. 
Station  mark:  A  stone  post,  26  by  6  by  6  inches,  set  24  inches  in  the 

U.  S. 
ground,  with  copper  bolt  marked     +     sunk  in  center  of  top. 

G.  S. 

[Latitude,  33*»  40^  00. 72^-^.     Longitude,  96°  59^  29.59^^] 


To  station- 


Center  

Double  Mound 
Hickory  Grove 

Falls 

Bounds 

Table  Hills... 
Washington  .. 


Azimuth. 


210  40  45. 68 

265  27  22. 42 

315  37  36.52 

27  32  57.  77 

48  39  51.04 

90  51  30. 05 

142  58  42. 56 


Back  azimuth. 


30  43  48.  54 
85  35  24. 28 
i:i5  42  22.  89 
207  27  36.  67 
228  29  a5. 61 
270  34  20. 49 
322  52  22. 28 


Log.  distance. 

Meters. 
4.2039410 
4. 3350359 
4.  2644222 
4. 4950993 
4.  5877258 
4.6635548 
4.  4491675 


HICKORY   GROVE,    CHICKASAW    NATION. 

On  summit  of  timbered  hill  li  miles  southeast  from  town  of  Hickory. 
Point  is  locall}'  known  as  Hickory  Grove.  The  corner  common  to 
siH-8.  13,  U,  23,  and  24,  T.  1  N.,  k.  4  E.,  true  azimuth  of  which  is 
255^  30',  is  distant  from  station  2,320  feet.  Theodolite  elevated  40 
foet. 

Station  mark:  A  rock  found  in  place  about  2  feet  square,  3  or  4 
inches  above  ground,  a  hole  drilled  1  inch  deep  near  center  of  rock 

U.  S. 
and  filled  with  lead.     A  large     +     cut  on  rock  around  center. 


G.  S. 
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TBIANGULATION    AND   SPIRIT  LEVELING 

[Latitude,  34«  32'  53.99'''.     Longitude,  96*»  51'  05.38''.] 


[bull.  17Sl 


To  station- 


Mill  Creek.... 

Falls 

Turkey  Spring 
Double  Mound 

Kennedy 

Pontotoc 

Reagan 


Azimuth. 

Back  azimuth. 

U^f.  distance. 

I 

0            '             # 

o        1         a 

Mder*. 

5  18  49.48 

185  18  11.56 

4.2667531 

61  59  09.  76 

241  49  03.68 

4.4908862 

135  42  22. 89 

315  37  36.52 

4.2644222 

210  27  07. 44 

30  30  22. 15 

4.2359485 

224  48  45. 67 

44  53  11.02 

4.2274279 

278  53  40. 55 

99  02  20.  76 

4.3746222    ; 

316  17  48. 34 

136  23  47. 21 

4.3699«16 

REAGAN,    CHICKASAW   NATION. 

On  high  prairie  point  in  northwest  corner  of  Harris's  pasture,  about 
4ik  miles  northeast  from  Reagan  post-office.  About  1^  miles  weiit 
from  Tishomingo-Stonewall  road  at  point  11  miles  from  (Old)  Tisho- 
mingo. The  corner  common  to  sec^.  9, 10, 15,  and  16,  T.  2  S.,  R-  6  E., 
true  azimuth  of  which  is  318^  39',  is  distant  from  station  2,312.6  feet. 
Station  mark:   A  stone  post,  30  by  7  by  7  inches,  set  27  inches  in  the 

U.  S. 
ground,  with  copper  bolt  marked     +     sunk  in  center  of  top. 

G.  S. 

[Latitude,  34*»  23'  43.55^.     Longitude,  96*»  40^  31.32^] 


To  station- 
Teller 

Aximuth. 

0        /          n 

7  30  36.39 

47  23  52. 41 

85  27  00. 60 

136  23  47. 21 

208  35  59.02 

260  19  57.29 

Back  azimuth. 

O            /              H 

187  29  30. 27 
227  12  48.55 
265  20  24. 64 
316  17  48. 34 
28  38  39.50 
80  33  09.27 

Log.  distance. 

MeUrB, 
4.3615846 

Provence  

4.6131505 

Mill  Creek 

4.2544722 
4.3699816 

Hickory  Grove 

Pontotoc 

4.1793967 

Giant 

4.5596544 

MILL   CREEK,  CHICKASAW   NATION. 

On  highest  point  of  prairie  ridge,  2  miles  south  of  and  visible  from 
Mill  Creek  post-office.     Point  is  covered  with  limestone  rock.    The 
corner  common  to  sees.  9,  10,  15,  and  16,  T.  2  S.,  R.  4  E.,  true  azi- 
muth of  which  is  135*^  02',  is  distant  from  station  4,295  feet. 
Station  mark:  A  stone  post,  26  by  6  by  6  inches,  set  24  inches  in  the 

U.S. 
ground,  with  copper  bolt  marked     +     sunk  in  center  of  top. 

G.  S. 


Digitized  by  CjOOQ IC 
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To  station— 

A2imath. 

Back  azimuth. 

Log.  distance. 

o        /         n 

O            '              H 

Meier*, 

Provent*  

24  54  06. 30 

204  49  37. 24 

4.4635652 

Criner 

46  44  39.50 

226  33  22.63 

4. 6265169 

Falls 

98  33  05. 83 

278  23  38. 88 

4.4135521 

Hickory  Grove 

185  18  11.56 
265  20  24. 64 

5  18  49. 48 
85  27  00. 60 

4.  2667531 
4.  2544722 

Reagan 

Teller 

324  59  42.62 

145  05  11. 43 

4. 4158821 

KENNEDY,  CHICKASAW   NATION. 

On  high,  bald  ridge  about  8  miles  west  from  Stonewall.  The 
Stonewall-Roff  road  passes  within  50  yards  of  station  at  point  8  miles 
from  former.  Station  is  on  the  north  side  of  fence.  The  quarter- 
section  corner  between  sees.  7  and  12,  T.  2  N.,  Rs.  5  and  6  E.,  true 
azimuth  of  which  is  183^  55',  is  distant  from  station  900  feet. 

Station  mark:  A  stone  post,  30  by  8  by  8  inches,  set  27  inches  in  the 

U.  S. 
ground,  with  a  cx)pper  bolt  marked     -\-     sunk  in  center  of  top. 

G.  S. 

[Utitude,  :i4<»  39'  22.41''.     Longitude,  96*»  43'  18.12".] 


To  station — 


I 

I  Hickory  Grove 

I  Double  Mound. 

.  Sulaer 

I  Pontotoc 

•  Giant 


Azimuth. 


44  53  11.02 
132  09  30. 35 
260  01  14.  71 
323  43  23.  24 
299  41  26. 54 


Bock  azimuth. 

O  t  H 

224  48  45. 67 
312  08  19.53 
80  13  25. 73 
143  47  38. 93 
119  56  15.  74 


Log.  distance. 

MelerB. 
4.2274279 
3.6309344 
4.5210877 
4. 2882158 
4.6634185 


CENTER^  CHICKASAW   NATION. 

On  prairie  1  mile  south  from  Center-McGee  road  at  point  5  miles 
from  Center.  Station  is  not  on  the  highest  point,  but  three-fourths 
mile  south  from  it.  The  corner  common  to  sees.  20,  21,  28,  and  29, 
T.  4  N.,  R.  4  E.,  true  azimuth  of  which  is  217^  26',  is  distant  from 
station  2,791.8  feet. 

Station  mark:  A  stone  povst,  26  by  6  by  6  inches,  set  24  inches  in  the 

U.  S. 
ground,  with   a  copper  bolt  marked     +     sunk  in  center  of  top. 

G.  S. 


Digitized  by  CjOOQ IC 
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To  station— 

Azimuth. 

Back  azimuth. 

Log.distaoi-e.     i 

Double  Mound 

O          '            // 

311  59  42.83 
30  43  48.54 

O             '               If 

132  (H  42. 52 
210  40  45. 68 

Mder9. 
4.2556380 

Turkey  SDrinfir 

4. 2039410     ' 

DOUBLE    MOUND,  CHICKASAW   NATION. 

About  1  mile  north  of  road  between  Stonewall  and  Roff  at  point  9 
miles  from  Stonewall,  on  most  northern  of  two  prairie  hills  known  as^ 
the  Double  Mounds.  The  corner  common  to  sees.  34,  35,  2,  and  3, 
Ts.  2  and  3  N.,  R.  5  E.,  true  azimuth  of  which  is  9^  24',  is  distant 
from  station  553.7  feet. 

Station  mark:  A  rock  monument  about  7  feet  high. 

[Latitude,  34«»  40^  55.5K''.     Longitude,  96°  45^  22.61'^] 


To  Htation— 


Kennedy 

Hickory-  Cirove 
Turkey  Sjiriii 
Center 


Azimuih. 


312  08  19. 53 
30  30  22. 15 
85  35  24. 28 

132  04  42. 52 


Back  azimuth. 

Log.  distance. 

o       '         a 

Mfterf. 

132  09  30. 35 

3.6309344 

210  27  07. 44 

4. 2a59485 

265  27  22.42 

4,3350359 

311  59  42. 83 

4.2556380 

WASHINGTON,  CHICKASAW    NATION. 

On  high  ridge,  a  portion  of  which  is  covered  with  timber,  about  i\ 
miles  northeast  from  Paoli,  a  small  town  on  the  Gulf,  Colorado  and 
Santa  Fe  Railway,  about  1  mile  south  from  road  between  Johnson  aiul 
Purcell,  at  point  7  miles  west  from  former.  The  corner  common  to 
sees.  25,  26,  35,  and  36,  T.  5  N.,  R.  1  E.,  true  azimuth  of  which  is 
185^  40',  is  distant  from  station  290  feet. 

Station  mark:  A  stone  post,  42  by  8  bv  8  inches,  set  38  inches  in 

U.  S. 
the  ground,  copper  bolt  marked    +    sunk  in  center. 

G.  S. 

[Latitude,  34°  52^  09.06'^     Longitude,  97°  lO'  36.45^.] 


To  Klation— 


Azimuth. 


Back  azimuth. 


Log^.  distaniv. 


Bounds I  14  03  42.38 

Table  Hills 53  08  07.47 

Purcell '  122  ^5  38.65 

Turkey  Spring i  322  52  22.28 

Falls 357  04  13.48 


°       '         »  I  Meter* 

193  59  14. 37  4. 6948367 

232  57  15.59  4.5608000 

302  26  22.45  :4. 4657995 

142  58  42. 56  4. 4491675 

177  0§igjee^gyy^A7gW26 
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PUECELL,  CHICKASAW  NATION. 

On  high  prairie  ridge  6  miles  west  from  Purceil.  The  Purcell- 
Chickasha  road  passes  1  mile  south  from  station.  The  quarter-sec- 
tion corner  between  sees.  7  and  8,  T.  6  N.,  R.  2  W.,  true  azimuth  of 
which  is  299°  18',  is  distant  from  station  1,933  feet. 

Station  mark:  A  stone  post,  26  by  7  by  7  irches,  set  24  inches  in  the 

U.S. 
g'round,  with  copper  bolt  marked     +     sunk  in  center  of  top. 

G.  S. 

[Latitude,  35*»  00^  38.92'^     Longitude,  97°  26^  47.65'^] 


To  station— 

Azimuth. 

o          /            // 

302  26  22. 45 

6  38  31. 16 

108  12  05.06 

Back  azimuth. 

Log.  distance. 

Washington 

o          /            // 

122  35  38. 65 
186  36  62. 96 
288  04  47.  35 

Meters. 
4. 4657995 
4.5778655 
4. 3082296 

Table  Hills 

Dibble 

DIBBLE,  CHICKASAW   NATION. 

On  point  with  scattering  timber  near  prairie,  2i  miles  northwest  of 
Dibble.  '  The  quarter-section  corner  between  sees.  19  and  20,  T.  7  N., 
R.  4  E.,  true  azimuth  of  which  is  287°  41',  is  distant  from  station  1,902 
feet.     Theodolite  elevated  34  feet. 

Station  mark:  A  stone  post,  30  by  6  by  6  inches,  set  27  inches  in  the 

U.  S. 
ground,  with  copper  bolt  marked     +     sunk  in  center  of  top. 

G.  S. 

[Latitude,  35°  04^  04.37'''.     Longitude,  97°  39^  30.03'^] 


To  station— 

Azimuth. 

Back  azimuth. 

o          '            n 

108  12  05.06 
161  11  20.28 
208  19  49.  32 

Log.  distance. 

Meler». 
4.  3082296 
4.6665312 
4. 6723677 

Purceil 

Table  Hills 

O             /                tf 

288  04  47. 35 

341  05  42.  68 

28  28  13.  04 

Marlow 

MARLOW,  CHICKASAW  NATION. 

On  a  sand  hill  covered  with  small  black-jack  trees  about  6  miles 
northeajit  from  Marlow,  a  town  on  Chicago,  Rock  Island  and  Pacific 
Kailway.  Road  between  Marlow  and  Rush  Springs  passes  2  miles 
west  from  station  at  point  4  miles  from  Marlow.  Can  be  seen  from 
both  Marlow  and  Rush  Springs.  The  comer  common  to  sees.  26,  26, 
35,  and  36,  T.  3  N.,  R.  7  W.,  true  azimuth  of  which  is  255^  43',  is 
distant  from  station  2,245  feet.  Digitized  by  vj^i^gi^. 
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Station  mark:  A  stone  post,  30  by  7  bv  7  inches,  set  27  inches  in  the 

U.S.  " 
ground,  with  copper  bolt  marked     -\-     sunk  in  center  of  top. 

G.  S. 

[Latitude,  34*»  41'  41.90^.     Longitude,  97«  54'  10.85'^.] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

MeterB. 
4. 6723677     ■ 

Dibble  

o        /         n 

208  19  49. 32 
273  46  57. 14 
325  13  14.67 

o        /         n 

28  28  13.04 

93  59  54.38 

145  20  40.59 

Table  Hills 

4.5744916     1 

Velma 

4.5463148 

1 

TABLE   HILLS,  CHICKASAW  NATION. 

On  a  high  timbered  ridge  about  4  miles  north  from  Foster  post- 
office,  about  1  mile  southwest  from  a  flat-topped  pi*airie  hill,  the  high- 
est of  several  hills  locally  known  as  "The  Table  Hills."  The  comer 
common  to  sees.  2,  3,  10,  and  11,  T.  2  N.,  R.  3  E.,  true  azimuth  of 
which  is  339°  25',  is  distant  from  station  1,956.2  feet. 

Station  mark:  A  stone  post,  30  by  6  by  6  inches,  set  27  inches  in  the 

U.S. 
ground,  with  copper  bolt  marked     -\-    sunk  in  center  of  top. 

G.  S. 

[Utitude,  34«  40^  19.40^.     Longitude,  97°  29^  39.52''.] 


To  Rtation— 

Azimuth. 

Log.  distance. 

Velma 

o        »          n 

33  34  32. 37 
93  59  54.38 
161  11  20.28 
186  36  52.96 
232  57  15.59 
270  34  20.49 
311  39  31.21 
326  45  23. 84 

O           t             H 

213  28  03.67 

273  46  57. 14 

341  05  42. 68 

6  38  31. 16 

53  08  07.47 

90  51  30.05 

131  51  16.40 

146  51  44. 83 

Meten, 
4.5002213 
4.5744916 

Marlow  

Dibble 

4.6665312 

Piircell 

4.5778655 
4.5608000 
4.6635548 
4. 6284726 
4.4953517 

Waahington 

Turkey  Spring 

Falls 

Boundn 

BOUNDS,    CHICKASAW  NATION. 

On  liigh  prairie  ridge  near  center  of  Arbuckle  Mountains,  in  pasture 
owned  by  Mr.  Bounds,  about  G  miles  a  little  north  of  east  from  Elk 
post-office.  Road  between  Woodford  and  Hennepin  passes  one-half 
mile  east  from  station  at  point  7  miles  from  former.  The  corner 
common  to  sees.  21,  22,  27,  and  28,  T.  1  S.,  R.  1  W.,  true  azimuth  of 
which  is  281^  02',  is  distant  from  station  2,627  l^'Sil&dby  vjv^vjvi^^ 
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Station  mark:  A  stone  post,  26  by  7  by  7  inches,  set  24  inches  in  the 

U.S. 

ground,  with  copper  bolt  marked     +     sunk  in  center  of  top. 

[Latitude,  34*»  26^  09.7K.     Longitude,  97*»  18^  27.77^^] 


To  station— 


Bomer 

Velma 

Table  Hills... 
Washington  .. 
Turkey  Spring 

Falls 

Criner 


Azimuth. 


25  31  01.  46 
89  47  04.  84 
146  51  44. 83 
193  59  14. 37 
228  29  05.61 
278  14  36.  70 
344  43  47. 36 


Back  azimuth. 


205  25  18. 23 

269  34  17.46 

326  45  23. 84 

14  03  42. 38 

48  39  51.04 

98  20  00.00 

164  47  17. 30 


Log.  dlMtancre. 


Meters. 
4. 5591404 
4. 5396891 
4.4953517 
4.6948367 
4. 5877258 
4. 1689755 
4. 5595469 


FALLS,    CHICKASAW   NATION. 

On  high  timbered  hill  known  as  '*East  Timber  Hill,"  about  7 
miles  a  little  west  of  south  from  Davis,  on  the  Gulf,  Colorado  and 
Santa  Fe  Railway.  All  timber  cut  from  summit  except  one  tree, 
which  was  left  for  signal.  The  quarter  corner  between  sees.  1  and 
36,  Ts.  1  and  2  S.,  R.  1  E.,  true  azimuth  of  which  is  151^  20',  is 
distant  from  station  1,232  feet. 

Station  mark:  Lone  signal  tree. 

[Latitude,  34°  25^  00.67^^.     Longitude,  97*»  08^  55.90'^] 


Azimuth. 

Back  azimuth. 

Log.  dlMtanct'. 

Metern. 
4.5219151 
4.6333908 
4. 1689755 
4. 6284726 
4. 7010726 
4. 4950993 
4.4908862 
4. 4i:i5521 
4. 5192812 

1 

Criner 

O           '                tt 

8  49  30. 8:^ 
44  44  19.91 
98  20  00. 00 
131  51  16.40 
177  a5  10. 62 
207  27  36.67 
241  49  03. 68 
278  23  38. 88 
335  57  43.01 

O             '                It 

188  47  38.  72 

224  33  14.  71 

278  14  36.  70 

311  39  31.21 

357  04  13.48 

27  32  57.  77 

61  59  09.  7() 

98  33  a5.  Sa 

156  02  39.  a5 

Bomer 

Bounds 

Table  Hills 

Wsfihington 

Turkey  Spring 

Hickory  Grove 

Mill  Creek 

1     Provence  

i 

VELMA,  CHICKASAW   NATION. 


On  northwest  corner  of  high  timbered  ridge  about  9  miles  north 
from  Loco  post-oflSce,  about  3  miles  south  from  Velma,  a  post-office 
on   Wild  Hprse  Creek,  5  miles  below  Arthur  post-o^§;^g^  bT^v9^'Q<rt 
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common  to  sees.  25,  26,  35,  and  36,  T.  1  S.,  R.  5  W.,  true  azimuth  of 
which  is  238^  08',  is  distant  from  station  271  feet. 

Station  mark:  A  stone  post,  30  by  7  by  7  inches,  set  27  inches  in  the 

U.  S. 
ground,  with  copper  bolt  marked     +    sunk  in  center  of  top. 

G.  S. 

[Latitude,  34'*  26^  03.39^^     Longitude,  97*»  4V  04.85^.] 


To  station — 

Arimuth. 

Back  azimuth. 

Log.  distance. 

Mud  Creek 

O            /                 U 

5  57  32.56 
146  20  40. 59 
213  28  03.67 
269  34  17.46 
329  28  46.  75 

O          '              # 

185  56  19.93 

325  13  14. 67 

33  34  32.37 

89  47  04.  84 

149  35  48. 03 

Meten, 
4.50259M 

Marlow 

4.5463148 

Table  Hills 

4.6002213 

Bounds 

4.5396891 

Bomer 

4.5766564 

MUD   CREEK,  CHICKASAW   NATION. 

On  high  prairie  ridge  in  Washington's  pasture,  13  miles  south  from 
Loco  post-office  and  7  miles  west  from  Cornish  post-office.  Road 
between  Loco  and  Oscar  passes  50  yards  east  of  station.  The  corner 
common  to  sees.  3,  4,  9,  and  10.  T.  5  S.,  R.  5  W.,  true  azimuth  of 
which  is  347^  14',  is  distant  from  station  1,800  feet. 

Station  mark:  A  stone  post,  30  by  7  bv  7  inches,  set  27  inches  in  the 

U.  S.^ 
ground,  with  coppi^r  bolt  marked     +    sunk  in  center  of  top. 

G.  S. 

[Latitude,  :W°  08^  56.49^^     Longitude,  97*»  43'  13.77^] 

Azimuth.  Back  azimuth.  Log.  distance,     j 


To  station— 


Velma |     185  56  19.93 

Bomer :     272  10  17.03 


5  57  32.56 
92  18  29. 13 


MOen, 
4.  9U!29i7i#4 
4.3517708 


BOMER,    CHICKASAW  NATION. 

On  a  very  flat  timbered  i*idge  5  miles  southwest  from  Hewitt  post- 
office.  Road  between  Hewitt  and  Atlee  passes  three-fourths  mile 
north  from  station  at  point  ^  miles  from  Hewitt.  About  2  miles 
southwest  from  point  known  as  "Bomers  Point."  The  corner  com- 
mon to  sees.  1,  2,  11,  and  12,  T.  5  S.,  R  3  W.,  true  azimuth  of  which 
is  218    21',  is  distant  from  station  1,419  feet. 

Digitized  by  CjOOQ IC 
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Station  mark:  A  stone  post,  30  by  7  by  7  inches,  set  27  inches  in  the 

U.  S. 
ground,  with  copper  bolt  marked     +     sunk  in  center  of  top. 

G.  S. 

[Latitude,  34'»  08^  27.98'^     Longitude,  97°  28^  37.03''.] 


To  stadon— 

Azimuth. 

Back  azimuth. 

Log.  dirtance. 

Mud  Creek 

o         '          n 

92  18  29. 13 
149  35  48.03 
205  25  18. 23 
224  33  14. 71 
275  06  01. 87 

O             '               tt 

272  10  17.03 

329  28  46.  75 

25  31  0L46 

44  44  19.94 

95  15  12.86 

Meiers. 
4. 3517708 
4.5766564 
4.5591404 
4.6333908 
4.4025346 

Velma 

Bounds 

Falls 

Criner . 

CRINER,    CHICKASAW   NATION. 

On  high  prairie  ridge  6  miles  southwest  from  Ardmore.  Road 
from  Ardmore  to  Brook  post-office  passes  within  one-half  mile  of 
station  at  point  where  it  crosses  Hickory  Creek.  The  station  is  south 
of  this  point,  and  can  be  seen  from  Ardmore.  The  quarter  corner 
between  sees.  15  and  16,  T.  5  S.,  R.  1  E.,  true  azimuth  of  which  is 
:ibS^  06',  is  distant  from  station  3,010  feet. 

Station  mark:  A  stone  post,  24  by  7  by  7  inches,  set  22  inches  in  the 

U.S. 
ground,  with  copper  bolt  marked     +     sunk  in  center  of  top. 

G.  S. 

[Latitude,  34°  07'  13.98'''.     Longitude,  97°  12'  15.02".] 


To  station— 

Azimuth. 

O             '               It 

95  15  12.86 
164  47  17.30 
188  47  38.  72 
226  33  22.  aS 
261  46  24.  86 
3:^3  55  54. 13 

Back  azimuth. 

Log.  distance. 

Bomer 

o           /              // 

275  06  01.87 

344  43  47. 36 

8  49  30.83 

46  44  39. 50 

81  53  11.50 

153  59  48.74 

Meiers. 
4.4025346 
4.5595469 
4.5219151 
4. 6265169 
4.  2732401 
4.3893686 

Bounds 

Falls 

Mill  Creek 

Provence 

Marietta 

MARIETTA,  CHICKASAW   NATION. 

On  a  prominent  prairie  peak  2  miles  southeast  from  town  of  Marietta 
on  the  Gulf,  Colorado  and  Santa  Fe  Railway.  The  corner  common 
to  sees.  21,  22,  27,  and  28,  T.  8  S.,  R.  2  E.,  time  azimuth  of  which  is 
148^  09',  is  distant  from  station  1,777  feet. 

Station  mark:  A  rock  monument  6  feet  high.  Digitized  by  vjOOg IC 
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TRIANGULATION   AND   SPIRIT   LEVELING 
[Latitude,  33*»  5y  19.18^     Longitude,  97*»  05^  15.67'''.] 


[BCU.  ITSl 


To  station— 

Azimuth. 

Back  azimuth. 

Los.  distance,   i 

Criner 

O            t             H 

153  59  48.  74 
197  34  50. 80 
253  36  40.99 

o        f         n 

333  55  54. 13 
17  37  41. 72 
73  48  51.42 

Melen. 
4.3893686 

Provence  

4. 4133530 

Cliff 

4.5436688 

PROVENCE,  CHICKASAW  NATION. 

On  a  round  prairie  hill  the  most  prominent  of  the  prairie  hills 

known  as  the  "Yellow  Hills."    One  mile  southeast  from  Provence 

post-office.     The  corner  common  to  secii.  4, 5, 8,  and  9,  T.  5  S.,  R.  3  E., 

true  azimuth  of  which  is  347°  49',  is  distant  from  station  282  feet. 

Station  mark:  A  stone  post,  30  by  7  by  7  inches,  set  28  inches  in  the 

U.  S. 
ground,  with  copper  bolt  marked   +    sunk  in  center  of  top. 

G.  S. 

[Latitude,  34*>  08'  40.52'^     Longitude,  9;*»  OO'  10.28^.] 


To  station- 

Azimuth. 

Back  azimuth. 

,    Log.  distance. 

Marietta 

o         /          «r 

17  37  41. 72 
81  53  n.60 
156  02  39.05 
204  49  37. 24 
259  26  15. 23 
300  00  24.  74 

O           f             0 

197  34  50.80 
261  46  24. 86 
335  57  43.01 
24  54  06. 30 
79  36  11.42 
120  09  46. 16 

Meten, 
4. 4133530 

Criner 

4. 2732401 

Falls 

1      4. 5192812 

Mill  Creek 

;       4.4635652 

Teller 

1      4. 4417207 

Cliff 

4.4726143 

CLIFF,  CHICKASAW   NATION. 

On  a  prairie  ridge  2i  miles  southwest  from  Cliflf  post-office,  and 
about  the  same  distance  northeast  from  Kingston  post-office.  Road 
between  Cliff  and  Kingston  passes  one-fourth  mile  from  station.  The 
corner  common  to  sees.  19,  24,  25,  and  30,  T.  6  S.,  Rs.  5  and  6  E.,  true 
azimuth  of  which  is  162°  15',  is  distant  from  station  1,006.5  feet. 

Station  mark:  A  stone  post,  30  by  7  by  7  inches,  set  28  inches  in  the 

U.S. 
ground,  with  copper  bolt  marked     +     sunk  in  center  of  top. 

G.  S. 
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Marietta '      73  48  51.42 

Provem-e ,     120  09  46.16 

Teller 184  23  02.16 


253  36  40. 99 

300  00  24.  74 

4  23  35.58 


Mderif.  I 

4.5436688    | 
4.4726143 
4. 3004a52 


TELLER,  C1IICKA8AW   NATION. 

On  a  high  timbered  ridge  locally  known  as  ''  Big  Mush  Mountain," 
3i  miles  a  little  west  of  south  from  Tishomingo  and  1  mile  east  from 
Teller  post-ofBce.  Ridge  breaks  off  abiiiptly  to  the  north  and  slopes 
gradually  south.  The  corner  common  to  sees.  19,  20,  29,  and  30, 
T.  4  S.,  R.  6  E.,  true  azimuth  of  which  is  317'^  11',  is  distant  from  sta- 
tion 1,268  feet. 

Station  mark:  A  stone  post,  30  by  7  by  7  inches,  set  28  inches  in  the 

U.  S.  ' 
ground,  with  copper  bolt  marked     +     sunk  in  center  of  top. 

G.  S. 

[Latitude,  34°  IV  23. 75^^     Longitude,  96'»  42'  28.68^^] 


To  station- 


Azimuth. 


Cliff ;  4  23  35.58 

Provence ;  79  36  11.42 

Mill  Creek 145  05  11.43 

Reagan '  187  29  30.27 


Back  azimuth. 

Log.  distance. 

O             /                ff 

Meterg. 

184  23  02. 16 

4.3004052 

259  26  15.  23 

4. 4417207 

324  59  42.62 

4. 4158821 

7  30  36.39 

4. 3615846 

PONTOTO(%    CHICKASAW   NATION. 

On  a  high  bare  limestone  ridge  2^  miles  northeast  from  Pontotoc 
post-office,  2  miles  east  from  road  between  Stonewall  and  Pontotoc  at 
a  point  10  miles  from  Stonewall.  The  quarter  corner  between  sees. 
29  and  30,  T.  1  N.,  R.  7  E.,  ti-ue  azimuth  of  which  is  45°  02',  is  distant 
from  station  981  feet. 

U.  S. 

Station  mark:  A  copper  bolt  marked  +  sunk  in  a  large  limestone 
rock  found  in  place.  G.  S. 
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TRIANGULATION    AND   SPIRIT   LEVELING 


[BULL.  175. 


[Latitude,  34°  30^  54. 14'^     Longitude,  96*»  35^  47.67^.] 


To  station— 

Azimuth. 

Back  aximuth. 

1 

1     Log.  distance. 

Reageii 

O              '                tf 

28  38  39.50 

99  02  20.  76 

143  47  38.93 

224  47  54. 19 

284  10  03.04 

o           /              tf 

208  35  59.02 
278  53  40.55 
323  43  23.24 
44  55  48. 06 
104  20  35. 63 

Meters. 
4. 1793967     > 

Ilickorv  Grove 

1      4.3746222 

Kennedy 

4. 2882158 

Sulser 

4. 4790149 

Giant 

4.4686086 

i 

ENTERPRISE,  CHOCTAW   NATION. 

On  a  high  hill  in  T.  9  N.,  R.  18  E.,  about  1  mile  west  from  the  town 
of  Enterprise.  All  timber,  with  the  exception  of  one  tree,  was  cut 
from  the  summit  of  hill  and  the  tree  left  standing  was  used  for  signal. 

Station  mark:  Lone  signal  tree. 

[Latitude,  35°  13'  56.75^.     Longitude,  95*  24'  08.66^.] 


To  station— 


Gaines 

Checotah 

Nebo 

Robinson 

Cavanal 

Tucker  Knob . 
Choate 


Azimuth. 

Back  aximuth 

o        t          n 

46  07  03. 25 
147  25  55. 37 
184  14  11.38 
217  13  52. 15 
284  59  47. 36 
335  52  44. 55 
227  44  10.  22 

O            /               IT 

226  00  53.  27 

327  20  21.69 

4  15  06. 44 

37  17  46. 84 
105  24  47. 52 
155  55  48.17 

48  04  44. 53 

Meters. 
4.3536994     ! 

4.4319011 

4.51106a5 
4.2292121 
4.8347026 

4. 2960739     > 

4. 8592724 

TUCKER  KNOB,  CHOCTAW   NATION. 

About  13  miles  north  from  Wilburton,  asmail  town  on  the  Choctaw, 
Oklahoma  and  Gulf  Railroad,  and  about  12  miles  a  little  south  of  west 
from  Sansbois.  All  timber  with  the  exception  of  1  tree  was  cut  from 
summit  of  peak,  and  the  tree  left  standing  was  used  for  signal.  From 
the  corner  common  to  sees.  16,  17,  and  21,  T.  7  N.,  R  19  E.,  station 
may  be  reached  by  going  due  south  1,095  feet,  thence  due  west  122.6 
feet. 

Station  mark:  Lone  signal  tree. 
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To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

o        /         n 

o          #          n 

MetcTi. 

Gaines 

.J      95  40  05.62 

275  30  53.09 

4.3886687 

Checotah 

. .      151  03  00. 85 

330  54  23.  74 

4.6691536 

Enterprise 

..      155  55  48.17 

336  52  44.56 

4. 2960739 

Nebo 

..      173  36  57.38 

353  34  48.08 

4.  7051448 

Robinson 

. .      183  59  48.  83 

4  00  39. 15 

4.4999404 

Redoak 

..      287  04  00.84 

107  09  02.  70 

4. 1441831 

ROBINSON,    CHEROKEE   NATION. 

On  high,  flat-topped  ridge  in  T.  10  N.,  19  E.,  about  3  miles  a  little 
south  of  west  from  Starvilla.     Theodolite  elevated  20  feet. 

Station  mark:  A  stone  post,  30  by  7  by  7  inches,  set  28  inches  in  the 

U.  S. 
ground,  with  copper  bolt  marked      +     sunk  in  center  of  top. 

G.  S. 

[latitude,  35°  2V  14.5^'.     Longitude,  95°  W  22.W.'\ 


To  station- 
Tucker  Knob 

Azimuth. 

Back  azimuth. 

I»g.  distal  ICO. 

O              /              It 

4  00  39. 15 
37  17  46. 84 
110  36  09. 18 
157  26  01.  25 
230  58  47. 11 
299  16  44.  36 
342  40  55.  60 

o           /            // 

183  59  48.  as 
217  13  52. 15 
290  25  .39.  72 
337  23  00. 86 
51  15  27. 30 
119  37  52.55 
162  45  08.  23 

4.  4S99404 
4.  2292121 
4. 4230683 
4. 3101779 
4. 7461712 
4.8054100 
4. 5720205 

Enterprise 

Checotah 

Nebo 

Choate 

Cavanal 

Redoak 

NEBO,  CHEKOKEE   NATION. 

On  highest  part  of  flat  ridge  locally  known  as  Nebo  Mountain, 
about  12  miles  northeast  from  Checotah  and  about  5  miles  west  of 
north  from  Buniett  post-office.  From  corner  common  to  sees.  10, 11, 
14,  and  15,  T.  12  N.,  R.  18  E.,  station  bears  N.  60^  03'  E.,  17.31  chains 
distant.     Theodolite  elevated  30  feet. 

Station  mark:  A  stone  post,  24  by  7  by  7  inches,  placed  8  inches  in 

U.  S. 
the  ground,  with  copper  bolt  marked     +     sunk  in  centev. 

G.  S. 
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TRIANOTJLATION    AND   8PIKIT   LEVELING 
[Latitude,  35*  3F  26.45'^.     Longitude,  95*  22'  33.56^.] 


[bull.  175. 


To  Ktatloii— 

Azimuth. 

Back  aslmuth. 

Log.  distance. 

o        /           n 

O           *              H 

UtitTt. 

Knterprise 

4  15  06. 44 
60  34  14.  »5 

184  14  11.38 
240  27  44. 88 

4.5110605 

Checotah 

4.2891939 

Chimney 

157  01  17.93 

336  58  36.97 

4. 2507681 

Grand 

204  42  01.02 

24  48  22.41 

4.5940012 

Choate 

252  20  28. 17 

72  40  1L52 

4.7296388 

Cavanal 

308  11  52.46 
337  23  00. 86 

128  36  03. 09 
157  26  01.  25 

4.9081524 
..  4.3101779 

Robinson 

Redoak 

340  46  34.57 

160  53  47. 42 

4.7611543 

Tucker  Knob 

353  34  48. 04 

173  36  57.38 

4.  7051448 

REDOAK,  CHOCTAW  NATION. 

On  highest  point  of  flat-topped  mountain  known  as  Redoak  Moun- 
tain, about  7  milea  northwest  frona  Redoak,  a  small  town  on  Choctaw, 
Oklahoma  and  Gulf  Railroad.  From  the  corner  common  to  sees.  2,  3, 
'34,  and  35,  on  south  boundary,  T.  7  N.,  R.  20  E.,  station  may  be 
reac-hod  by  going  due  north  21.10  chains,  thence  east  22.88  chains  (to 
point  45  links  east  of  center  of  station).     Theodolite  elevated  20  feet. 

Station  mark:  Post-oak  signal  tree. 


[Latitude,  35°  01'  57.96^^     Longitude,  95°  lO'  04.12^.] 

To  Ktation— 

Azimuth. 

o        t           n 

Back  azimuth. 

o        »          n 

Log.  dii(Urut>. 

XHtn. 

Tucker  Knob 

107  09  02.  70 
160  53  47. 42 
162  45  08.  23 
264  27  03. 81 

287  04  00.84 

340  46  34. 57 

342  40  55.  60 

84  43  55.20 

4. 1441831 

Nebo 

4.7611543     i 

Robinson 

1 
4.5720205     \ 

Cavanal 

4.6515599 

Hartahorne 

54  23  35. 08 

234  09  44.63 

4.6567634 

Dexter 

25  22  22. 06 

205  13  54.57 

4.  7230759 

Winding  Stair 

318  56  13.09 

139  05  31.03 

4.5768480 

CHOATK,  CHEROKKE   NATION. 

On  highest  point  of  high,  flat-topped  mountain  about  3  miles  west  of 
Bunch,  a  very  small  town  on  Kansas  City,  Pittsburg  and  Gulf  Rail- 
road. From  the  corner  common  to  sees.  19,  24,  25,  and  30,  T.  14  X., 
R.  23  E.,  station  may  be  reached  by  going  west  20.22  chains  and  north 
9.30  chains.     Theodolite  elevated  42  feet. 

Station  mark:  A  stone  post,  24  h\  8  by  8  inches,  plained  22  inches  in 

the  ground,  with  ropper  bolt  marked     +  "  .sunk°M'¥fe^tW^PlS|)V 
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[Latitude,  35*>  40^  lO.ir^     Longitude,  94*'  48^  40.38'^.] 


TostaUon— 

Admuth. 

Back  azimuth. 

Log.  dintancc. 

O             /              If 

Cavanal 349  40  23.73 

Enterprise j      48  04  44.53 

Robinson i      51  15  27.30 

Nebo 72  40  11.52 

Chimney 90  27  02.85 

Grand '    119  30  07.47 

Spade I    20148  16.56 

O            t              It 

169  45  00. 14 
227  44  10. 22 
230  58  47. 11 
252  20  28. 17 
270  04  36. 12 
299  16  41. 44 
21  51  57. 17 

Meter*, 
4.  8292412 
4. 8592724 
4.7461712 
4.7296388 
4.7640609 
4.5995755 
4.4062574 

CAVANAL,  CHOCTAW   NATION. 

On  Cavanal  Mountain,  a  well-known  point  about  4  miles  west  of 
Poteau,  a  town  on  Kansas  City,  Pittsburg  and  Gulf  Railroad.  The 
corner  common  to  sees.  16,  17,  20,  and  21,  T.  7  N.,  R.  25  E.,  may  be 
reached  from  station  by  going  due  west  11.49  chains  to  the  north- 
south  line,  thence  north  10.75  chains. 

Station  mark:  Copper  bolt  set  in  sandstone  rock. 

[Latitude,  35°  04^  15.08''''.     Longitude,  94**  40^  43.06'''.] 


To  station— 

Azimuth. 

Baclc  Hzimuth. 

Log.  diKtHneo. 

O             t               It 

o        /         n 

Meter^t. 

Redoak  

84  43  55. 20 

264  27  03.81 

4. 6515599 

Enterprise 

105  24  47.52 

284  59  47.36 

4.  8347026 

Robinson 

119  37  52. 55 

299  16  44.  36 

4.8054100 

Nebo 

128  36  03.09 

308  11  52. 46 

4. 9081524 

Choate 

169  45  00. 14 

349  40  23.  73 

4. 8292416 

Winding  Stairs 

31  26  09. 15 

211  18  39. 19 

4. 5834269 

GRAND,  GHEROKEK   NATION. 

On  high  timbered  ridge  about  5  miles  northeast  from  Fort  Gibson, 
a  town  on  St.  Louis,  Iron  Mountain,  and  Southern  Railway.  The 
road  from  Fort  Gibson  to  Melvin  passes  about  200  yards  east  of  sta- 
tion. From  the  corner  common  to  sees.  20,  21,  28,  and  29,  T.  16  N., 
R.  20  E.,  station  may  be  reached  by  going  north  0"  02'  W.  7  chains, 
thence  N.  54^  33'  E.  17.50  chains.     Theodolite  elevated  40  feet. 

Station  mark:  A  stone  post,  24  bv  8  by  8  inches,  with  copper  bolt 
U.  S. 
marked     +     sunk  in  center  of  top. 
G.S. 
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TRIANGULATION   AND   SPIRIT   LEVELING 
[Latitude,  35*»  5(K  43.41^.     longitude,  95*»  IV  39.74''^] 


[1KUIJ.I7S. 


To  Btatlon — 


Azimuth.  Back  azimuth.      I    Jjog.  distance. 


Nebo I  24  48  22.41 

Chimney I  50  35  12.03 

Concharty 91  34  33.92 

Barber 123  48  12.76 

Merchant 141  48  40.13 

Corbett 147  55  54.08 

Salina 202  55  33.73 

Spade 264  29  41.79 

Choate 299  16  41.44 


204  42  01.02 
230  26  08.  37 
271  14  31.  71 
303  40  07.04 
321  38  24. 35 
327  46  03.56 
23  01  29. 85 
84  46  50.98 
119  30  07. 47 


Melen. 
4.5940012 
4.4812237 
4. 7120103 
4.3974645 
4.6270376 
4.6743218 
4.5895756 
4.6460932 
4.5995755 


SPADE,   OHEKOKEE   NATION. 

On  high  timbered  hill  known  as  Spade  Mountain,  7  or  8  miles  north- 
west from  Stillwell,  a  town  on  Kansas  City,  Pittsburg  and  Gulf  Bail- 
road.  From  the  quarter  corner  on  line  between  sees.  1  and  12, 
T.  16  N.,  R.  24  E.,  station  may  be  reached  by  going  S.  89°  39' E.  11.63 
chains,  thence  due  south  12.62  chains.  Theodolite  elevated  20  feet. 
Highest  trees  were  cut  from  the  summit  of  the  hill. 

Station  mark:  A  stone  post,  24  by  8  by  8  inches,  placed  22  inches  in 

U.  S. 
the  ground,  with  copper  bolt  marked     +      sunk  in  center. 

G.  S. 

[Latitude,  35°  52'  67.64''''.     Longitude,  94°  42^  23.0K.] 


To  station^ 

Asimuth. 

Back  azimuth. 

Log.  distance. 

o           /           // 

O            *              ft 

Metcn. 

Choate 

21  51  57. 17 

201  48  16.56 

4.4062574 

Grand 

84  46  50.98 

264  29  41.  79 

4.6460932 

Salina 

137  46  20. 77 

317  35  03.85 

4.6314574 

Kansafl 

165  54  43.46 

345  50  55.29 

4.5995950 

Baptist 

213  19  54.  66 

33  24  08.59 

4.2945621 

■ 

SALINA,  CHEROKEE  NATION. 

On  highest  point  of  rolling  timbered  hills  about  3i  miles  southwest 
from  Salina  court-house.  From  point  32.96  chains  north,  on  line 
between  sees.  35  and  36,  T.  20  N.,  R.  21  E.,  station  may  be  reached 
by  going  due  east  9.60  chains.     Theodolite  elevated  40  feet 
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Station  mark:  A  stone  post,  24  by  7  by  7  inches  placed  22  inches  in 

U.S. 
the  ground,  with  copper  bolt  marked     +     sunk  in  center  of  top. 

G.  S. 

[Latitude,  36**  lO'  04.4K.     Ix)ngitude,  95*>  01'  33.97^.] 


To  station— 

1 

Azimuth. 

Back  azimuth. 

Log.  distance,    i 

1 

Grand 

O          /               H 

23  01  29.  85 
86  38  36.97 
96  06  44.50 
124  56  53. 98 
168  36  29. 33 
207  39  50.86 
249  58  38.63 
317  35  03. 85 

o       #           n 

202  55  33.  73 
266  22  31.40 
275  50  54.04 
304  42  34. 65 
348  34  55.09 
27  44  59. 35 
69  06  09. 42 
137  46  20.  77 

Meten. 
4.5895756 
4.6170996 
4.6068569 
4. 6449413 
4. 3035865 
4. 4469067 
4. 3072366 
4. 6314574 

Merchant. 

Corbett 

Dog  Creek 

Spavinaw 

Round  Springs 

TCuna^w, 

Spade  

BARBER,  CREEK  NATION. 

On  a  small  prairie  mountain  3  miles  northwest  of  Wagoner.  The 
comer  common  to  sees.  7,  8,  17,  and  18,  T.  17  N.,  R.  18  E.,  may  be 
reached  from  station  by  going  S.  84°  30'  E.,  14.56  chains  to  north- 
.south  line,  thence  south  60  chains. 

U.  S. 
Station  mark:  A  rock  marked     +     sunk  in  ground    flush    with 

G.  S. 
surface. 

[Latitude,  35«  68^  13.40'-'.     Ix)ngitude,  95°  25'  27.94'''.] 


To  station—                             Azimuth. 

Log.  distance. 

O          '                // 

CJoncharty....* 1      67  45  53.06 

Merrhant |     164  11  49.69 

Corbett 170  27  26.89 

Grand '    303  40  07.04 

i 

o      /          n 

247  34  42. 92 
344  09  40.46 
360  25  43.32 
123  48  12. 76 

Meten. 
4.5210429 
4. 3043975 
4.4231780 
4.  3974645 

BAPTIST,    CKEROKEK   NATION. 

On  a  lone  hill  known  as  Mission  Mountain,  about  li  miles  south- 
west from  Baptist  post-office,  on  Kansas  City,  Pittsburg  and  Gulf 
liailroad.  All  timber  was  cut  from  south  end  of  hill  with  the  excep- 
tion of  one  tree,  which  was  used  for  signal.  From  point  64.29  chains 
east  on  line  between  sees.  13  and  24,  T.  18  N.,  R.  25  E.,  station  may  be 
reached  by  going  due  south  3.61  chains. 

station  mark:  Lone  signal  tree.  ^.^^^^^^  ^^  GoOglc 
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[Latitude,  36°  01^  51.67^     Longitude,  94°  35^  10.55^.] 


[BULI.  lT3i 


Asimuth. 

Back  asimuth. 

LoiT-  distance. 

Spade  

O            t              If 

33  24  08. 59 
137  13  41. 87 
201  09  43. 12 

*  O            /               It 

213  19  54.66 

317  05  38. 30 

21  14  22.39 

Metcrm. 

4.2945621 

Kansas 

Decatur 

4.479435S 
4.5146056 

DECATUR,    BENTON   COUNTY,    ARKANSAS. 

On  a  timbered  hill  on  west  side  and  about  one-fourth  mile  distant 
from  Kansas  City,  Pittsburg  and  Gulf  Railroad,  at  point  about  4  miles 
south  from  town  of  Decatur.     Theodolite  elevated  40  feet 

Station  mark:  A  stone  post,  24  by  7  by  7  inches,  placed  22  inches  in 
the  ground,  with  copper  bolt  sunk  in  center  of  top. 

[Latitude,  36°  18^  20.83'''.     Longitude,  94°  27^  17.33^^.] 


To  Ktation— 


Azimuth. 


Baptist I       21  14  22.39 

Kansas 75  33  45.91 

Round  Spring '     104  01  35.00 


Back  azimuth.         Log.  distanci' 


201  09  43. 12 
255  21  00.82 
283  46  25.04 


MetenL 
4.5146056 
4.5231238 
4.5959206 


KANSAS,    CHEROKEE  NATION. 

On  highest  point  of  flat  timbered  ridge  about  2  miles  northwest  from 
Kansas  post-office.  A  local  road  running  northwest  passes  100  yards 
west  of  station.  From  point  56.70  chains  on  line  N.  0^  01'  W.  between 
sees.  11  and  12,  T.  20  N.,  R.  23  E.,  station  may  be  reached  b}^  going 
due  east  175  links.     Theodolite  elevated  40  feet. 

Station  mark:  A  stone  post,  24  bv  8  by  8  inches  placed  22  inches  in 

"^  U.  S. 
the  ground,  with  copper  bolt  marked     A     sunk  in  center  of  top. 

G.  S. 

[Latitude,  36°  13'  49.10^^     Longitude,  94°  48'  50.68^.] 


To  station — 

Azimuth. 

Back  azimuth. 

Log.  distance.    1 

1      °      '         " 

O            t                 It 

Jftter^          , 

Spade 

.....     345  50  55.29 

165  54  43.46 

4.5995950 

Salina 

69  06  09.42 

249  58  38.63 
137  13  41. 87 

4.3072366 

Baptist 

....     317  05  38.30 

4.4794358    | 

Decatur 

....     255  2100.82 

75  33  45.91 

4.5231238 

liound  Spring 

....      16120  08.78 

341  17  46.50 

4.2751402 

Spavinaw 

....      118  08  16.98 

2«8«g,mc^V 

^^\J^i% 
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BOUND  SPBING,    CHEROKEE   NATION. 

On  flat  timbered  ridge  about  2  miles  southeast  from  Round  Spring, 
a  well-known  point  on  road  between  Spavinaw  post-oflSce  and  South- 
west City,  Missouri.  From  the  corner  common  to  sees.  7,  8,  17,  and 
18,  T.  22  N.,  R.  23  E.,  station  may  be  reached  by  going  due  south  943 
feet,  thence  S.  48°  16'  W.  522  feet.     Theodolite  elevated  62  feet. 

Station  mark:  A  stone  post,  24  by  7  by  7  inches  placed  22  inches  in 
the  ground,  with  copper  bolt  sunk  in  center  of  top. 


[Latitude,  36«  23^  28.20^.     Longitude,  94*»  52^  52.64''^] 

To  station— 

Azimuth. 

Back  azimuth. 

Log.  distaiM-e. 

Spavinaw 

O             /                  §f 

73  28  10. 32 
148  48  33.  99 
283  46  25.04 
341  17  45. 50 
240  33  44. 43 

27  44  59.35 

0        /            n 

253  21  26.69 
328  43  51.88 
104  01  35. 00 
161  20  08.  78 
60  40  36.41 
207  39  50. 86 

Meier». 
4.  2481093 

Harman 

4. 3576162 

Decatur 

4.5959206 

Kansas 

4. 2751402 

Whitewater 

Salina 

4. 2972881 
4.4469067 

SPAVINAW,  CHEROKEE   NATION. 

On  highest  point  of  rolling  timbered  hills,  about  4  miles  south  from 
Spavinaw  post-office.  Road  from  Salina  to  Spavinaw  passes  about 
three-fourths  of  a  mile  west  from  station  at  point  4  miles  from  latter. 
From  point  70  chains  on  line  0^  02'  W.  between  sees.  32  and  33,  T. 
22  N.,  R.  21  E.,  station  may  be  reached  by  going  S.  63^  E.  33.98 
chains.     Theodolite  elevated  36  feet. 

Station  mark:  A  stone  post,  24  by  7  by  7  inches,  placed  22  inches  in 
the  ground,  with  copper  bolt  sunk  in  center  of  top. 

[Latitude,  36*»  20^  44.23^'.     Longitude,  95*»  04^  33.32''.] 


To  station— 


Salina 348  34  55.09 

DogCreek 99  46  5833 

Wills 141  23  35.83 

Harman 191  48  02.  75 

Round  Spring 253  21  26.  ( 

Kansas 298  59  10.94 

Corbett '      66  55  52.51 


Azimuth. 


Back  azimuth.      |    \jog.  distance,    i 


168  36  29. 33 
279  34  11.68 
321  15  04. 38 
11  50  05.26 
73  28  10. 32 
118  08  16.98 
246  41  34.  31 


Meters. 
4. 3035865 
4. 6144608 
4.5350913 
4. 3991109 
4. 2481093 
4.4206278 
4.5953074 
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CORBETT,  CHEROKEE  NATION. 

On  high  prairie  hill  about  8  miles  west  from  Choteau,  a  town  on 

Missouri,  Kansas,  and  Texas  Railway.     The  corner  common  to  se<*s. 

14,  15,  22,  and  28,  T.  20  N.,  R.  17  E.,  may  be  reached  from  statioo 

by  going  N.  72^  46'  W.  7.08  chains. 

Station  mark:  A  stone,  post  25  by  7  by  7  inches,  placed  22  inoh€»s  in 

U.  S. 
the  ground,  with  copper  bolt  marked     A     sunk  in  center  of  top. 

G.  S. 

[Latitude,  36*»  12^  21.12^^     Longitude,  96*»  2^  23.78^.] 


To  Rtat  Ion- 


Azimuth. 


Salina 275  50  54.04 

(Jrand 327  46  03.66 

Sj)avinaw 246  41  34.31 

DogCreek \  190  35  36.48 

Mctxinnis 121  10  15.32 

Merchant I  9  13  03. 60 


Barber 
Weer. . 


350  25  43.32 
62  04  38. 55 


Back  aEimutb. 


Log.  distance. 


96  06 
147  55 
66  65 
10  37 
301  01 
189  12 
170  27 
241  53 


44.60 
54.08 
62.61 
09.80 
44.48 
37.68 
26.89 
34.36 


4.6068569 
4.6743218 
4.5953074 
4.3297503 
4.4010233 
3.8340395 
4. 4231780 
4.6037586 


DOG   CREEK,  CHEBOKEE  NATION. 

On  highest  point  of  timbered  ridge  at  the  head  of  Dog  Creek,  about 
8  miles  northwest  from  Pryor  Creek,  a  town  on  Missouri,  Kansas  and 
Texas  Railway.  Road  from  Pryor  Creek  to  Chelsea  passes  east  of  and 
near  station.  From  line  east  between  sees.  7  and  18,  T.  22  N.,  R.  18  E., 
at  24.66  chains,  station  bears  N.  13°  16'  W.,  4.16  chains  distant 
Theodolite  elevated  40  feet. 

Station  mark:  A  stone  post,  26  by  8  by  8  inches,  set  23  inches  in  the 

U  S 
ground,  with  copper  bolt  marked     *    *  sunk  in  center  of  top. 

(jr.  o. 

[Latitude,  36°  23'  42.51^^.     Longitude,  96*»  26^  46.16^.] 


To  station— 


Azimuth. 


Salina |  304  42  34.65 

Corbett 10  37  09.80 

Harman '  242  50  31.73 

Wills [  206  47  55.03 

Spavinaw |  279  34  11.68 

Nowata 141  40  22.52 

McGinnifl '  72  38  51.29 

Weer '  41  48  22.82 


Back  admuth. 


124  66 

190  35 

63  05 

26  62 

99  46 

321  30 

252  28 

221  36 


63.98 
36.48 
22.97 
12.12 
68.33 
13.09 
45.85 
43.95 


Log.  distance. 


4.6449413 
4.3297503 
4.6221325 
4. 3772365 
4.5144608 
4.6125788 
4.4263426 
4.6830193 
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WILLS,  CHEROKEE   NATION. 

On  highest  point  of  timbered  ridge  about  4  miles  northeast  from 
Catale,  a  post-oflBce  on  St.  Louis  and  San  Francisco  Railroad,  and 
about  3  miles  southwest  from  Mr.  Grayson  Wills's  residence.  Rail- 
road passes  very  near  station.  Station  is  21.10  chains  north  of  corner 
iH^tween  sees.  5  and  6,  T.  24  N.,  R.  19  E.    Theodolite  elevated  36  feet. 

Station  mark:  A  stone  post,  24  by  8  by  8  inches,  placed  22  inches  in 

U  S 
the  ground,  with  copper  bolt  marked     '    *  sunk  in  center  of  top. 

(t.  o. 

[Latitude,  36°  36^  12.54'-'.     Longitude,  96°  18'  SS.SS''.] 


To  station— 


Spavinaw 

Dog  Creek 

Harman I    274  42  53.41 


Admuth. 

O  '  H 

321   15  04.  38 
26  52  12. 12 


Back  azimuth.      ^    Log.  distance. 


Bluejacket... 
Blue  Mound  . 
Nowata 


216  05  24.  85 
164  46  10.  76 
106  48  23. 19 


141  23  35. 83 
206  47  56.03 
94  53  29.06 
36  12  06.89 
344  43  37. 05 
286  33  54. 42 


Metert. 
4.  5360913 
4. 3772365 
4.4251143 
4.4521138 
4.  3851818 
4.5770317 


HARMAN,   CHEROKEE   NATION. 

On  prairie  end  of  a  timbered  ridge  about  10  miles  southeast  of 
Vinita.  Road  from  Vinita  to  Southwest  City,  Missouri,  passes  near 
station  at  point  10  miles  from  foraier.  From  the  corner  common  to 
sec«.  7,  12,  13,  and  18,  T.  24  N.,  R.  21  E.,  station  may  be  reached  by 
g"oing"  west  between  sees.  12  and  18  28.85  chains,  thence  S.  44^  W. 
13.26  chains.     Theodolite  elevated  15  feet. 

Station  mark:  A  stone  post,  24  b}'  8  by  8  inches,  placed  22  inches  in 

IT     g 

the  ground,  with  copper  bolt  marked  q'  g*  sunk  in  center  of  top. 


[Latitude,  36°  34'  00.25'^.     Longitude,  95*»  OO'  47.15'^] 


To  Htation— 

Spavinaw 

Wills 

Round  Spring 

Seneca 

Potato  Hill 

Bluejacket 

Whitewater 

WasHon 


Azimuth. 

o         '  n 

11  50  05.26 
94  53  29.06 
328  43  51.88 
243  16  13.46 
186  23  44. 04 
158  44  49. 93 
288  27  17.83 
166  02  37. 50 


Back  azimuth.  Log.  distance. 


191  48  02.  75 
274  42  53.41 
148  48  33. 99 
63  28  22.  72 
6  25  17.68 
338  40  54. 68 
108  38  53.07 
:i45  58  31.  23 


I 


Meters. 
4.3991109 
4.4251143 
4.  3576162 
4. 5310247 
4.5418089     j 
4.4303314    I 
4.4865362     I    j 
4. 6256566  ^S'^ 
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WHITEWATER,  CHEROKEE  NATION. 

On  flat  timbered  ridge  on  south  side  and  1  mile  distant  from  White- 
water Creek  at  point  4  miles  west  from  Arkansas  line.  Road  from 
Spavinaw  to  Southwest  City,  Missouri,  passes  1  mile  south  from  cita- 
tion at  point  6  or  7  miles  from  latter.  From  the  rorner  common  to 
sees.  7,  12,  13,  and  18,  T.  23  N.,  R.  24  E.,  station  bears  S.  56^^  02'  W.. 
31.42  chains  distant.     Theodolite  elevated  40  feet 

Station  mark:  A  stone  post,  24  by  7  by  7  inches,  placed  22  inches  in 

U   S 
the  ground,  with  copper  bolt  marked  r^ '  o'  sunk  in  center  of  top. 

[Latitude,  36*»  28^  43.81'^.     Longritude,  94*>  4V  IS.QO'^.] 


To  station- 


Round  Spring 

Harman 

Seneca , 


Azimuth. 

o        f  n 

eO  40  36.41 
108  38  53.07 
183  04  02. 77 


Back  azimuth. 

o    »    w 

240  33  44. 43 

288  27  17.83 

3  04  34.01 


Ix)g.  di!«tiin(*«'. 

Metftx, 
4. 2972S81 
4.4865362 
4. 3981625 


SENECA,  SENECA   NATION. 

On  highest  point  of  rolling  timbered  hills  in  T.  26  N.,  R.  24  E., 
about  6  miles  northwest  from  Tiff  City,  Missouri.  Road  from  Gi'ove 
to  Seneca,  Missouri,  passes  east  from  station  at  point  10  or  11  miles 
from  Seneca.     Theodolite  elevated  40  feet. 

Station  mark:  A  stone  post,  24  by  7  by  7  inches^  placed  22  inches  in 

U   S 
the  ground,  with  copper  bolt  marked  r^'  <^*  sunk  in  center  of  top. 


[Latitude,  ;^°  42^  14.11''.     Longitmle,  94*»  40^  26.03'^.] 


To  station- 
Whitewater 

Harman 

Bluejacket 

Wasson 

Potato  Hill 

Edwards 

Peoria 


Azimuth. 

3  04  34.  91 
63  28  22.  72 
103  58  24.  72 
122  35  52. 45 
126  20  57. 25 
158  12  15.96 
190  41  33. 33 


Back  azimuth. 

O  '  It 

183  04  02.77 
243  16  13.46 
283  42  17. 89 
302  19  3,i.  36 
306  10  19. 12 
338  06  52. 76 
10  43  14. 93 


Log.  distaniv. 


Meterr 
4. 3^81625 
4. 5310247 
4.6157967 
4.6811412 
4.5153Ras 
4.5M8967 
4.3546688 
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PEORIA,  PEORIA  NATION  (not  OCCUpied). 

On  a  flat  timbered  ridge  in  T.  28  N.,  R.  25  E.,  1  mile  west  from 

Missouri  line,  at  point  6  miles  north  from  Seneca,  Missouri. 

Station  mark:  A  stone  post,  25  by  7  by  7  inches,  placed  22  inches  in 

US 
the  ground,  with  copper  bolt  marked  //a'  sunk  in  center  of  top. 

[Latitude,  36*»  54^  15.44'^.     Longitude,  W°  37'  36.44'^.] 


To  station— 


Admuth. 


Back  azimuth.     |    Log.  distance. 


Seneca 


10  43  14. 93     I     190  41  33. 33 


Ed^vards 122  20  26.60    i    302  13  20. 


Meters. 
4.3546688 
4.3166521 


POTATO   HIIiL,    CHEROKEE   NATION. 

On  prairie,  at  a  point  locally  known  as  Potato  Hill.  Road  from  Blue- 
jacket to  Miami  passes  southeast  and  very  near  station,  at  point  10 
or  11  miles  from  former.  From  line  east  between  sees.  29  and  32, 
T.  28  N.,  R.  22  E.,  at  48.26  chains  from  corner,  station  bears  due 
north,  24.35  chains  distant. 

Station  mark:  A  rock  monument  6  feet  high  and  5  or  6  feet  in 
diameter  at  base. 

[Latitude,  36*»  52'  42.74''''.     Longitude,  94*»  58'  10.54'^.] 


To  station^ 


I     Seneca 

Harman . . 
Edwards  . 
Wasson  .. 

I  'Bluejacket 


Arimuth. 

Back  azimuth. 

Log.  distonpe. 

o        f         n 

o        f          n 

Meters. 

306  10  19. 12 

126  20  57.  25 

4.5153808 

6  25  17. 68 

186  23  44. 04 

4. 5418089 

223  02  51.  73 

43  08  08.  24 

4. 2804780 

114  26  36.83 

294  20  55.  61 

4. 1888109 

55  10  50. 11 

235  05  20. 12 

4. 2207046 

WASSON,  CHEROKEE    NATION. 

On  high  prairie  ridge  about  3  miles  west  from  Wasson,  a  switch  on 
Missouri,  Kansas  and  Texas  Railway.  From  line  N.  0°  1'  W.  between 
sees.  1  and  2,  T.  28  N.,  R.  20  E.,  at  20.73  chains,  station  bears  due  west, 
11.70  chains  distant. 

Station  mark:  A  stone  post,  25  by  7  by  7  inches,  placed  22  inches  in 

the  ground,  with  copper  bolt  marked  p  *  c'  sunk  in  center  of  top. 
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[Utitiide,  36''  56'  09.70^.     Longitude,  95*»  07'  38.75^.] 


To  Htallon- 


Admuth. 


EdwardH 254  19  49.12 

Potato  Hill 294  20  55.61 

Bluejacket I  358  24  33.48 

Harmaii j  345  68  31.23 

Seneca i  302  19  33.36 


Back  azimuth. 


74  30  47.56 
114  26  36.83 
178  24  44. 15 
166  02  37. 50 
122  35  52. 45 


L09.  distance. 

4.4489361 
4. 1888109 
4.2010781 
4.6256566 
4.6811412 


EDWARDS,  CHEROKEE   COUNTY,  KANSAS. 

On  a  prairie  hill,  locally  known  as  Blue  Mound,  one-fourth  mile 
north  from  line  between  Kansas  and  Quapaw  Nation,  Indian  Territory, 
at  point  about  6  miles  west  of  Baxter  Springs,  Kansas.  Land  i* 
owned  by  Mr.  Eklwards. 

Station  mark:  A  stone  post,  24  by  7  by  7  inches,  placed  22  inehej* 
in  the  ground,  with  copper  bolt  sunk  in  center  of  top. 

[Latitude,  37*»  OO'  14.64''.     Longitude,  94^  49^  23.90«'. 


To  station— 


Peoria 

Seneca 

Potato  Hill  . 
Bluejacket.. 
'     Waason 


Aslmuth. 


302  13  20.69 

338  06  52.  76 

43  08  08.24 

48  47  01.38 

74  30  47. 56 


Back  azimuth. 


122  20  26.60 
158  12  15.96 
223  02  51.  73 
228  36  14. 68 
254  19  49. 12 


Log.  dlfltance.    | 


JWcr*. 
4.3166521 
4.5548967 
4.2804780 
4.5502216 
4.4489361 


BLUEJACKET,  CHEROKEE  NATION. 

On  highest  point  of  flat-topped  timbered  mountain  or  hill,  locaUy 
known  as  Bluejacket  Mountain.  Hill  is  about  3  miles  a  little  south  of 
west  from  Bluejacket,  a  town  on  the  Missouri,  E^ansas  and  Texas 
Bailway .  From  line  north  between  sees.  25  and  26,  T.  27  N. ,  R.  20  K. 
at  53.50  chains,  station  bears  S.  25**  20'  E.,  23.46  chains  distant. 
Theodolite  elevated  55  feet. 

Station  mark:  A  stone  post,  25  by  8  bv  8  inches,  placed  22  inches  in 

U.^S. 
the  ground,  with  copper  bolt  marked     +     sunk  in  center  of  top. 

G.  S. 
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To  station— 

Azimutb. 

Back  i^imuth. 

Log.  dUtance. 

Wasson 

o       /         n 

178  24  44. 15 
235  05  20. 12 
36  12  06. 89 
91  26  48. 76 
338  40  54. 68 
228  36  14.68 
283  42  17.89 

O             /               '/ 

358  24  33.48 
55  10  50. 11 
216  05  24.85 
271  17  3L65 
158  44  49.93 
48  47  01. 38 
103  58  24.  72 

Metert. 
4.2010781 
4.2207046 
4.4521138 
4.3629821 
4.4303314 
4.5502216 
4.6157967 

Potato  Hill 

Wills 

Blue  Mounil 

Harman 

Edwards 

Seneca 

BLUE   MOUND,    GHEBOKEE  NATION. 

On  the  highest  of  several  prairie  hills,  about  3  miles  southwest  from 
Miles  post-office.  The  hill  is  locally  known  as  Blue  Mound.  From 
corner  common  to  sees.  21,  22,  27,  and  28,  T.  27  N.,  R.  18  E.,  station 
bears  S.  47^  W.,  and  from  corner  common  to  sees.  20,  21,  28,  and  29 
station  bears  S.  74^  55'  E. 

Station  mark:  A  tree  wired  up. 

[Latitude,  36°  47'  52.36".    Longitude,  95''  22'  51.09".] 


Bluejacket 

Azimuth. 

Back  azimuth. 

Log.  distance. 

o         /           n 

271  17  31. 65 

344  43  37.05 

67  10  16. 62 

89  41  31.  72 

117  20  59.  76 

O            /               It 

91  26  48.  76 
164  46  10. 76 
246  58  19. 58 
269  27  52. 70 
297  08  25.37 

Meter». 
4. 3629821 
4. 3851818 
4.5090643 
4.5302085 
4.5444066 

Wills 

Nowata 

California 

Timber  Hill 

TIMBER  HILL,    CHEROKEE  NATION. 

On  timber-covered  hill  locally  known  as  Timber  Hill.  Road  from 
Barnesville  to  Coffey  ville,  Kansas,  passes  west  and  very  near  signal  at 
point  9  miles  from  latter.  From  the  comer  of  Ts.  27  and  28  N.,  Rs. 
14  and  16  E.,  station  may  be  reached  by  running  east  on  seventh  stand- 
ard parallel  7.42  chains,  thence  south  32  links.  Theodolite  elevated 
35  feet. 

Station  mark:  A  stone  post,  24  by  8  by  8  inches,  placed  21  inches  in 

U.S. 
the  ^ound,  with  copper  bolt  marked     +     sunk  in  center  of  top. 

G.  S. 
Bull  175 5 


Digitized  by  CjOOQ IC 


66 


TRIANGULATION   AND   SPIRIT   LEVELING 

[Latitude,  36°  56'  32.56^     Longitude,  95*»  43'  48.40*'.] 


[Bnj-1T& 


To  station- 

Azimuth. 

Back  azimuth. 

Loff.  distance. 

Blue  Mound 

297  08  26. 37 

367  05  14. 19 

40  50  41.  73 

99  55  15.52 

9  30  46. 14 

o         /           m 

117  20  59.  76 
177  05  49. 33 
220  39  58. 27 
279  45  49.47 
189  29  40. 11 

4.5444066 

Nowata 

4.4571525 

Panther 

4.6105159 

Oanev 

4. 3736097 

California 

4.  2177888 

CALIFORNIA,    CHEROKEE   NATION. 

On  a  high  and  rather  flat  prairie  ridge,  about  10  miles  northwest  of 
Nowata,  a  town  on  the  St.  Louis,  Iron  Mountain  and  Southern  Rail- 
way. The  corner  common  to  sees.  25,  26,  35,  and  36,  T.  27  N.,  R  14 
E.,  may  be  reached  from  station  by  going  S.  16^  03'  W.  52.78  cfaain:^ 
to  east  and  west  line,  thence  west  40.015  chains. 

Station  mark:  A  stone  post,  24  by  8  by  8  inches,  placed  22  inches  in 

U   S 
the  ground,  with  a  copper  bolt  marked  q'  q'  sunk  in  center  of  top. 

[Latitude,  36°  47^  44.27'^     Longitude,  95*»  45^  38.47^] 


To  station- 


Panther  . 


Azimuth. 


58  39  48.52 


Caney 134  42  12.40 

Timber  Hill 189  29  40.11 

Nowata 341  14  06.14 

Blue  Mound 269  27  52.70 


Back  azimuth. 


I 


' 

O           '              It 

ileten. 

238  30  n.99 

4.4476258 

314  33  53.38 

1       4.4613481 

9  30  46. 14 

1      4. 2177888 

161  15  47.06 

1      4. 1146470 

89  41  31.  72 

1      4.5302085 

NOWATA,    CHEROKEE   NATION. 

On  high  and  mther  fiat  prairie  ridge,  about  4  miles  a  little  south  of 
west  of  Nowata.  Road  from  Nowata  to  Ringo  passes  2  miles  south- 
east of  station  at  point  5  miles  from  former.  From  quarter  comer 
between  sees.  4  and  33,  Ts.  25  and  26  N.,  R.  15  E.,  station  bears 
west,  16.89  chains  distant. 

Station  mark:  A  stone  post,  24  by  7  by  7  inches,  placed  22  inches  in 

U  S 
the  ground,  with  copper  bolt  marked  q"  g'  sunk  in  center  of  top. 
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To  station— 

Azimutli. 

Back  azimuth. 

Log.  distance. 

"RUie  Monnd 

O          '              H 

246  58  19.58 
286  33  54.42 
177  05  49.33 
85  27  27. 81 
49  03  24. 72 
359  55  04. 31 
161  15  47.06 
321  30  13.09 

o      /         a 
67  10  16. 62 
106  48  23. 19 
357  05  14. 19 
265  16  11. 27 
228  50  58.50 
179  55  05.68 
341  14  06. 14 
141  40  22.52 

Meten. 
4.5090643 
4.5770317 
4.4571525 
4.4505532 
4.6160005 
4. 6032387 
4. 1146470 
4.6125788 

Wills 

Timber  Hill 

Panther 

Skiatook 

McOinnii^ 

California 

Dog  Creek 

m'gINNIS,  CHEROKEE  NATION. 

In  T.  21  N.,  R.  16  E.,  on  highest  point  of  a  high  ridge  with  scat- 
tering timber  on  it.  This  ridge  extends  along  the  west  side  of  the 
Verdigris  River,  about  7  miles  west  from  Claremore,  a  town  on  the 
St.  Louis  and  San  Francisco  Railroad.  Road  from  Claremore  to  Eli 
passes  south  of  and  1  mile  from  the  station.  Theodolite  elevated  34 
feet. 

Station  mark:  A  stone  post,  24  by  7  by  7  inches,  placed  22  inches  in 

U  S 
the  gr'^und,  with  copper  bolt  marked  q   g"  sunk  in  center  of  top. 

[Latitude,  36*»  19^  23. 05^^     Longitude,  95«  42^  47.45^.] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Skiatook 

O            /               II 

112  38  48.35 
179  55  05.68 
13  12  56.02 
67  00  44. 14 
143  20  26. 02 
313  53  07. 78 
301  01  44.48 
252  28  45. 85 

o       1         n 
292  26  23. 94 
359  55  04.31 
193  10  20.92 
246  48  50.98 
323  09  10.98 
134  01  12. 44 
121  10  15.32 

72  38  51.29 

4.5297992 
4.6032387 
4.4585858 
4.5147481 
4.6740564 
4.4539608 
4. 4010233 
4.4263426 

Nowata 

Weer 

Tulsa 

Panther 

Merchant 

Corbett 

Dog  Creek 

TUIfiA,  OSAOE   NATION,  OKLAHOMA   TERRITORY. 

On  a  very  prominent  prairie  peak,  about  6  miles  northwest  of  Tulsa, 
a  town  on  the  St.  Louis  and  San  Francisco  Eailroad.  Road  from 
Tulsa  to  Cleveland,  Arkansas,  passes  very  near  station.  The  corner 
common  to  sees.  7,  8,  17,  and  18,  T.  20  N.,  R.  12  E.,  may  be  reached 
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[wnj-115 


from  station  by  going  due  west  29.39  chains  to  north -south  lint, 
thence  north  50.61  chains. 

Station  mark:  A  stone  post,  24  by  7  by  7  inches,  placed  22  inches  ii 
the  ground,  with  copper  bolt  sunk  in  center  of  top. 

[Latitude,  36*»  12'  26.84'''.     Longitude,  96°  02'  53.08^.] 


To  station— 

Azimuth. 

Back  azimuth. 

Loff.  diatancf .    , 

Skiatook 

o        t          n 

177  16  22. 22 
246  48  50.98 
302  39  44.40 
357  27  52. 19 

357  15  52.98 

67  00  44. 14 

122  49  00.53 

177  28  19. 97 

MeUn. 
4. 4123352 

McGinnis 

4.  5147481 

Weer 

4.447^39    , 

Prairie 

4.4267742    ! 

SKIATOOK,  OSAGE  NATION,  OKLAHOMA  TERRITORY. 

On  a  small  knoll  on  highest  part  of  timbered  ridge  about  6 
miles  northwest  from  Skiatook,  a  post-office  in  the  Cherokee  Nation, 
Indian  Territory.  Road  between  Skiatook  and  Pawhuska  passes 
about  300  yards  north  of  station  at  point  6  miles  from  latter.  The 
comer  common  to  sees.  29,  30,  31,  and  32,  T.  23  N.,  R.  12  E.,  mav 
be  reached  from  station  by  going  due  east  60.56  chains  to  north- 
south  line,  thence  south  32.79  chains.  Theodolite  elevated  40  feet- 
Station  mark:  A  stone  post,  24  by  8  by  8  inches,  placed  22  inches 

TJ     g 

in  the  ground,  with  copper  bolt  marked  q*  g"  sunk  in  center  of  top. 
[Latitude,  36°  26^  24.31'^.     Longitude,  96**  03''  42.45^.] 


To  station- 

Azimuth. 

Back  aziiiiiith. 

Log.  distaxkoe. 

Panther  

o        t         n 

186  50  15.58 
228  50  58.50 
292  26  23.94 
357  15  52. 98 
56  03  35. 76 
100  50  57.57 
146  13  44.48 

o        /         jr 

6  51  27.02 
49  03  24.  72 
112  38  48.35 
177  16  22.22 
235  53  56.03 
280  41  10.  74 
326  06  03.07 

4.3983118 
4.6160005 
4.5297992 
4. 4123352 

Nowata 

McGinnis 

Tulsa 

Monument .. ... 

4. 4684714 

Tres  Mounds. 

4.3984362 

4.5388769 

Pawhuska 

PANTHER,  OSAGE   NATION,  OKLAHOMA   TERRITORY. 

On  highest  part  of  ridge,  with  scattering  timber  on  it,  at  the  head 
of  Panther  Creek.  Road  between  Bartlesville  and  Hominy,  Indiafl 
Territory,  passes  100  yards  north  of  station  at  point  about  8  miles 
from  former.     The  corner  common  to  sees.  4,  5,  8,  and  9,  T.  25  X.i 
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E.  12  E.,  may  be  reached  by  going  due  east  17.23  chains  to  north- 
south  line,  thence  north  9.86  chains.     Theodolite  elevated  40  feet. 
Station  mark:  A  stone  post,  24  by  7  by  7  inches,  placed  22  inches  in 

U  S 
the  ground,  with  copper  bolt  marked  p  *  ^'  sunk  in  center  of  top. 

[Latitude,  36*'  39^  50.27'''.     Longitude,  96°  01^  42.50*'.] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Timber  Hill 

O            /             It 

220  39  58. 27 
265  16  11.27 
6  51  27.02 
238  30  11.99 
323  09  10. 98 
99  59  43.44 
139  35  51. 39 

o       /        n 

40  50  41.  73 

85  27  27.81 

186  50  15.58 

58  39  48.52 

143  20  26.02 

279  50  49. 16 

319  27  51.99 

MeUr9. 
4.  6105159 
4.4505532 
4.3983118 
4.4476258 
4.  6740564 
4.3530341 
4.4857711* 

Nowata 

Skiatook 

California 

McGinnis 

Pawhuska 

Spring  Creek 

CANET,  CHEROKEE   NATION. 

On  highest  point  of  prairie  ridge  about  3^  miles  southwest  of  Caney, 
Kansas.  Road  between  Caney  and  Pawhuska,  Oklahoma  Territory, 
passes  about  200  yards  east  of  station  at  point  3i  miles  from  former. 
The  corner  common  to  sees.  22,  23,  26,  and  27,  T.  29  N.,  R.  12  E.,  may 
be  reached  from  station  by  going  S.  86^  30'  E.  32.88  chains  to  north- 
south  line,  thence  south  40  chains. 

Station  mark:  A  rock  about  4  feet  square,  with  a  copper  bolt  marked 
U.S. 


G.  S. 


sunk  into  it. 


[Latitude,  36«  58'  43.64^''.     Longitude,  95°  59^  29.83^^] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Timber  Hill  

O            t              If 

279  45  49.47 
5  23  15.45 

314  33  53. 38 
63  18  40.66 
88  46  57. 15 

O            '               II 

99  55  15. 52 
185  21  55.94 
134  42  12. 40 
243  09  19.  79 
268  38  08.64 

Meters. 
4. 3736097 
4. 5451946 
4.4613481 
4. 4129408 
4. 3372276 

Panther 

California 

Spring  Creek 

Artillery 

ARTILLERY,  OSAGE   NATION,  OKLAHOMA  TERRITORr. 

On  highest  part  of  hill  locally  known  as  Artillery  Mountain,  about 
3^  miles  southeast  from  Elgin,  Kansas. 

Station  mark:  A  stone  post,  24  by  7  by  7  inches,  placed  22  inches  in 

TJ      O 

the  gi'ound,  with  copper  bolt  marked     '  ^'  sunk  in  center  ofi^topglC 
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[Latitude,  36^  58'  27.75^.    Longitude,  96»  14'  08.60^.] 


iB^hL.  ir\ 


To  station— 

Asimath. 

Back  azimuth. 

Log.  distance 

Oanev 

O            *              It 

268  38  08.64 

o       /        a 
88  46  57. 15 
186  55  58.67 

Jfetem. 
4. 3372276 

Spring  Creek 

6  56  31.64 

4.0510409 

SPRING  GREEK,  OSAGE   NATION,  OKLAHOMA  TERRITORY. 

On  the  highest  part  of  a  flat,  timbered  ridge  (no  timber  within  100 
yards  of  station).  Koad  between  Elgin,  Kansas,  and  Pawhuska^ 
Oklahoma  Territory,  passes  about  1  mile  west  from  station  at  a  point 
12  miles  from  former.     Theodolite  elevated  20  feet 

Station  mark:  A  stone  post,  24  by  7  by  7  inches,  placed  22  inches  in 

TJ     g 

the  ground,  with  copper  bolt  marked  p '  ^'  sunk  in  center  of  top. 
[Latitude,  36*»  52'  25.56^^     Longitude,  96°  15'  03.39^.] 


To  station- 

Azimuth. 

Back  azimuth,      i    Lo^.  distance. 

Artillery 

o        /         <r 

186  55  58.67 

243  09  19. 79 

319  27  51.99 

6  49  26. 30 

60  31  16. 82 

O            1             It 

6  56  3L64 

63  18  40.66 

139  35  51. 39 

186  48  30.30. 

240  20  22.  61 

1 
Mden.          \ 

4.0510469 

Canev 

4.4129408 

Panther 

4.4857711 

Pawhuska 

4.2908297 

Flint 

4.4930920 

PAWHU8KA,  OSAOE   NATION,  OKLAHOMA   TERRITORY. 

On  high  prairie  hill  about  4  miles  a  little  north  of  east  from  Paw- 
huska,  Oklahoma  Territory.  Road  from  Pawhuska,  Oklahoma  Terri- 
tory, to  Bartleville,  Indian  Territory,  passes  the  foot  of  mountain  on 
south  side. 

Station  mark:  A  stone  post,  25  by  8  by  8  inches,  placed  22  inches  in 

U  S 
the  ground,  with  copper  bolt  marked  q   c  sunk  in  center  of  top. 

[Latitude,  36*»  41'  56.28'^.     Longitude,  96''  16'  36.90^.] 


To  station- 

Azimuth.          1      Back  azimuth. 

1 

Log.  distance. 

Spring  Creek 

o                  n 

186  48  30. 30 

279  60  49. 16 

326  06  03. 07 

12  26  06. 12 

99  20  22.52 

o         t         a 

6  49  36.30 

99  59  43.44 

146  13  44.48 

192  23  59. 13 

279  10  25.56^7 

Mden, 
4.2908297 
4.3530341 
4.5388769 
4.3914142 
-J  v4. 3997971 

Panther  

Skiatook 

Tree  Mounds 

Flint 

IN   INDIAN   TERRITORY. 


71 


FLINT,   OSAGE   NATION,    OKLAHOMA  TERRITORY. 

On  highest  point  on  long  range  of  prairie  hills  locally  known  as  the 
Flint  Hills.  Road  running  west  from  Pawhuska  into  the  Kaw  Reser- 
vation passes  about  1  mile  south  from  station  at  point  where  it  crosses 
the  Flint  Hills  (about  14  miles  from  Pawhuska). 

Station  mark:  A  stone  post,  26  by  7  by  7  inches,  placed  22  inches  in 

u  's 

the  ground,  with  copper  bolt  marked  q*  g'  sunk  in  center  of  top. 
[Latitude,  36''  44^  07.30'^    Longitude,  96°  33'  15.40'^] 


To  gt&tion— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Spring  Creek 

o       /        n 
240  20  22. 61 
279  10  25.66 
325  08  17.04 

O           1             N 

60  31  16. 82 

99  20  22. 52 

145  16  05.45 

Mtien. 
4. 4930920 

Pawhuska .  

4. 3997971 

Tree  Mounds 

4. 5341085 

TRES  MOUNDS,    OSAGE   NATION,    OKLAHOMA   TERRITORY. 

On  the  highest  of  three  lone  prairie  hills  locally  known  as  Tres 

Mounds,  about  3  miles  north  from  Hominy  post-office. 

U.  S. 
Station  mark:  A  rock  about  18  inches  long,  with  p*  ^*  cut  on  it. 

Rock  about  2  inches  above  ground. 

[Latitude,  36°  28^  56.02'^     Longitude,  96°  20^  09.93^^] 


To  station- 

Azimuth. 

Back  azimuth. 

1 

Flint 

o       /        n 
145  16  05. 45 
192  23  59. 13 
280  41  10. 74 
359  20  24. 17 

o        /         n 

325  08  17.04 

12  26  06. 12 

100  50  57. 57 

179  20  29. 95 

Meter%. 
4. 5341085     ! 

Pfeiwhuska 

4.3914142 
4. 3984362 
4.3249252 

Skiatook 

Monument 

MONUMENT,   OSAGE   NATION,   OKLAHOMA   TERRITORY. 

On  a  pmirie  hill  10  miles  south  of  Hominy  post-office.  Road 
between  Hominy  and  Tulsa,  Indian  Territory,  goes  within  1  mile  of 
hill  at  point  about  9  miles  from  Hominy,  and  then  bears  southeast. 
A  "dim  right  hand"  at  this  point  passes  near  and  east  of  the  foot  of 
the  hill. 

Station  mark:  A  rock  monument  7  feet  high. 
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[Latitude,  36**  17^  30.50'^    Longitude,  96°  20^  00. 18''.] 


[BULL,  ir 


To  BtAtlon— 

Asimuth. 

Back  ajdmuth. 

Log.  distance. 

Trpfl  Monndn 

O           /               H 

179  20  29.95 
235  53  56.03 

o          /             // 

359  20  24. 17 
56  03  35. 76 

4. 3249252 

filrlatnnV      

4.  4684714 

STILWBLL,   CHEROKEE   NATION   (not  OCCUpied). 

On  a  high,  timbered  peak  about  6  miles  south  from  Stilwell.  A 
higher,  flat- topped,  timbered  mountain  lies  northeast  from  peak.  From 
point  26.94  chains  north  from  corner  common  to  sees.  26,  27,  34,  and 
35,  T.  16  N.,  R.  26  E.,  station  bears  east  9.01  chains  distant. 

Station  mark:  Lone  signal  tree. 

[Latitude,  35°  44^  41.06^.    Longitude,  94°  37'  39.08^] 


Azimuth. 

Back  azimuth. 

Log.  distance. 

Choate 

o      /         a 

63  22  56. 29 

155  02  57.  29 

186  40  45.43 

O            /                It 

243  16  30. 33 

335  00  11. 15 

6  42  08. 86 

4. 2695959 

Spade  

4. 2274522 

Baptist 

4. 5048461 

SALLISAW,  CHEROKEE  NATION. 

On  highest  point  on  timbered  ridge  about  4  miles  south  from  town 
of  Sallisaw,  on  Kansas  City,  Pittsburg  and  Gulf  Railroad  and  St.  Louis, 
Iron  Mountain  and  Southern  Railway,  about  2i  miles  northeast 
from  Brent  post-office.  The  corner  common  to  sees.  21,  22,  27,  and 
28,  T.  11  N.,  R.  24  E.,  may  be  reached  from  station  by. going  due 
north  3.23  chains  to  east- west  line  between  sees.  21  and  28,  thence 
east  38.43  chains.     Theodolite  elevated  34  feet. 

Station  mark:  A  stone  post,  24  by  8  by  8  inches,  placed  22  inches  in 

U   S 
the  ground,  with  copper  bolt  marked  q*  ^    sunk  in  center  of  top. 

[Latitude,  35°  24'  18.13^.     Longitude,  94°  46'  08.22^.] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance.    ■ 

Nebo 

o          /            // 

103  38  51.05 

172  33  17. 87 

41  26  25. 25 

O            /             H 

283  17  43. 13 
352  31  10.02 
221  12  37. 16 

Jfdew.          ' 
4.7532830 

Choate 

4.4710443 

Redoak 

4.  7403246 

Digitized  by  VJVJVJV  IV^ 
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WINDING   STAIR,    CHOCTAW   NATION. 

On  the  highest  point  of  the  Winding  Stair  Mountains,  locally  well 
known  by  the  above  name,  reached  from  Talihina,  a  town  on  the  main 
line  of  the  St.  Louis  and  San  Francisco  Railroad.  The  corner  to  sees. 
32  and  33,  T.  4  N.,  R.  23  E.,  may  be  reached  from  station  by  going 
due  west  22.15  chains  to  north-south  line,  thence  south  44.24  chains. 

Station  mark:  Stump  of  tree  3i  feet  high,  with  rocks  piled  around  it 

[Latitude,  34''  46^  33.37^^     Longitude,  94°  53^  49. 05^^] 


To  station— 

Back  azimuth. 

Log.  distance. 

Dexter 

o       f        n 

68  01  12. 78 
139  05  31. 03 
211  18  39. 19 
245  59  43.58 
297  08  53. 13 
334  39  24. 31 

o        f         n 

247  43  32. 00 
318  56  13. 09 
31  26  09. 15 
66  13  40. 12 
117  23  45. 61 
154  42  19.59 

Meters. 
4. 7094046 
4. 5768480 
4. 5834269 
4. 6093287 
4. 6524261 
4.2630071 

Redoak 

Cavanal 

Poteau 

Polecat 

Kmmichi 

DEXTER,    CHOCTAW   NATION. 

About  4  miles  a  little  north  of  west  from  Dexter  post-office,  on  the 
St.  Louis  and  San  Francisco  Railroad.  The  quarter  corner  between 
sees.  28  and  23,  T.  2  N.,  R.  18  E.,  is  2,473  feet  north  and  938  feet  west 
of  station.  Theodolite  elevated  on  a  stump  cut  oflf  18  feet  above 
ground. 

Station  mark:  Signal  tree. 

[Latitude,  34«  36^  07.32^.     Longitude,  95°  24^  52. 95^^] 


To  station- 

Azimuth. 

Back  azimuth. 

Ix)g.  distance. 

Meters. 
4.4571430 
4. 4091583 
4.  7230759 
4.7094046 
4. 7434931 
4.6618115 
4. 4626567 

Hewitt 

Hartshome 

Redoak  

Ota 
92  08  49.08 
146  08  49. 37 
205  13  54. 57 
247  43  32.00 
267  00  22. 13 
310  37  44. 32 
40  10  38.45 

o           /              // 

271  58  10.  85 

326  03  29.  37 

25  22  22.06 

68  01  12.  78 

87  20  55.  81 

130  50  a5. 53 

220  03  43.  28 

WindiTigRt^iir   .... 

Kian>ichi ., 

Thunderbolt 

Kosoma 

KIAMICHI,    CHOCTAW   NATION. 


On  highest  point  on  ridge  locally  known  as  the  Kiamichi  Mountains. 
The  Talihina  and  Mena  (Arkansas)  road  passes  5  or  6  miles  north  of 
station  at  point  22  miles  from  Talihina  (George  Field's  residence). 
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[BFLX-  17?». 


From  Mr.  Field's  a  trail  to  Smithville  crosses  mountains  at  pK>int  8i 
or  4  miles  east  from  station.  Fair  traveling  on  horseback  from  this 
point  up  ridge  to  station.  From  point  23.15  chains  north  on  lino 
between  sees.  19  and  20,  T.  2  N.,  R.  24  E.,  station  bears  S.  76^  E. 
14.77  chains  distant. 
Station  mark:  A  rock  set  in  ground  with  U.  S.  G.  S.  cut  in  it, 

[Latitude,  34«  37'  ^5.85'^.     Ix>ngitude,  94*»  48^  42.15^.] 


To  station— 

Azimuth. 

Back  azimuth. 

' 

o         /            w 

Mden,          \ 

Dexter 

87  20  55.  81 

267  00  22. 13 

4.  7434931 

Winding  Stair 

154  42  19. 59 

334  39  24. 31 

4.2630071     ' 

Polecat 

277  02  01. 42 

330  09  55.23 

32  20  44. 63 

97  13  57.35 
150  18  46. 73 
212  13  06.61 

4. 5101014 

Hardscrabble 

4.6834888 

Thunderbolt 

4. 5872205     ' 

1 

POLECAT,   OHOCTTAW   NATION. 

On  the  highest  part  of  point  locallj^  known  as  Polecat  Peak.  The 
Talihina  and  Mena  road  passes  about  4  miles  north  of  the  station  at 
point  where  road  crosses  the  boundary  line  between  Arkansas  and  the 
Indian  Territory.  Mr.  Jack  Conley's  residence  is  near  this  point  on 
the  Arkansas  side.  A  trail  leads  from  his  place  to  the  station.  Sta- 
tion is  21.53  chains  south  and  13.77  chains  east  of  corner  to  sees.  3,  4, 
33,  and  34,  Ts.  1  and  2  N.,  R.  27  E. 

Station  mark:  An  oak  tree  with  U.  S.  G.  S.  cut  on  it.  AH  other 
trees  cut  from  smnmit  of  hill. 

[Latitude,  34°  35^  25.42^.     Longitude,  94«  27'  40.63^^.] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Hardscrabble 

o        t         tt 

12  17  35.04 

61  40  42.89 

97  13  57.35 

117  23  45.61 

o       /        a 
192  14  32. 78 
241  21  11.80 
277  02  01.42 
297  08  53. 13 

Mdtn. 
4. 5882821 

Thunderbolt 

4. 7788619 

Kiftmichi , . 

4.5101014 
4.6524261 

Winding  Stair 

BASE   LINE,   CHOCTAW   NATION    (not  OCCUpied). 

On  a  narrow  rock  ridge  in  southwest  corner  of  sec.  31,  T.  1  N., 
R.  24  E.  To  reach  station  take  road  running  northwest  from  Smith- 
ville post-office  until  standard  parallel  is  crossed,  thence  west  up  ridge 
till  station  is  reached.  From  point  17.15  chains  north,  between  sees. 
31  and  36,  on  range  line  Rs.  23  and  24  E.,  T.  1  N.,  station  may  be 
reached  by  going  east  7.61  chains.  Digitized  by  vjwvjgi^ 

Station  mark:  White  oak  signal  tree. 


FTTCH.]  IN   INDIAN   TERRITORY. 

[Latitude,  34°  30^  37.81^^     Longitude,  94°  49^  48.38'''.] 
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To  station— 

1 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Thunderbolt 

O           1             It 

43  47  32. 70 
318  23  41.50 

o       1        n 
223  40  33.36 
138  33  09. 17 

Meter: 
4. 4377864 
4.5881731 

Hardscrabble 

THUNDERBOLT,  CHOCTAW   NATION. 

In  the  southwest  corner  of  T.  2  S.,  R.  22  E.,  on  highest  point  in  the 
vicinity.  A  rough  road  from  Noel's  store  to  Mount  Zion  passes  about 
3  miles  north  from  station  at  point  6  miles  from  latter.  From  corner 
of  Ts.  2  and  3  N.,  Rs.  21  and  22  E.,  station  may  be  reached  by  going 
east  44.13  chains  on  line  between  sees.  6  and  31,  thence  north  6.25 
chains.     Theodolite  elevated  24  feet. 

Station  mark:  A  pine  tree  about  45  feet  high  with  a  copper  bolt 

U  S 
marked  q  *  o'  set  in  it  about  4  feet  above  ground.     All  limbs  were  cut 

from  tree  except  a  small  bunch  left  at  the  top  for  signal. 

[Latitude,  34°  19^  55.23^.     Longitude,  96°  02^  09.82^-'.] 


Azimuth. 

Back  azimuth. 

Log.  distance. 

Dexter 

o        f         n 

130  50  35.53 
212  13  06. 61 
223  40  33. 36 
241  21  11.80 
281  30  08. 06 
346  04  42.  70 
40  06  55.36 

o        /          n 

310  37  44. 32 

32  20  44.  63 

43  47  32.  70 

61  40  42.  89 

101  46  32. 38 

166  08  33. 69 

220  00  06.08 

Meters, 
4.6618115 
4. 5872205 
4. 4377864 
4. 7788619 
4. 6591764 
4. 6427670 
4. 4613892 

If  iaipichi 

Base  line 

Polecat 

Hardscrabble 

Garvin 

Noel 

HARDSCRABBLE,  CHOCTAW   NATION. 

On  the  highest  of  several  timbered  hills.  All  timber  was  cut  from 
summit  of  hill  except  an  oak  tree,  which  was  left  for  signal.  There  is 
a  small  farm  rented  by  Mr.  Jacobs  about  three-fourths  of  a  mile  south 
from  hill.  Road  from  Hatton  Gap,  Arkansas,  to  Eagletown,  Indian 
Territor}',  passes  within  3  miles  of  station  at  point  where  road  to 
Jacobs's  farm  le^aves  main  road.  From  quarter  corner  between  sees.  26 
and  35,  T.  3  S.,  R.  26  E.,  station  bears  S.  9^  W.,  5T   eWma  distant. 

Station  mark:  Copper  bolt  set  in  the  lone  oak  signal  tr^e. 


Digitized  by  CjOOQ IC 
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TRIANQULATION   AKD   SPIRIT   LEVELING 
[Latitude,  34«  14^  56.62'^     Longitude,  94°  33'  03.07^.] 


[bull.  its. 


To  station— 

Back  azimuth. 

Log.  disiaaoe. 

Garvin 

O           t              It 

45  46  31. 78 
101  46  32. 38 
138  33  09. 17 
150  18  45. 73 
192  14  32.  78 

O            /              It 

22b  34  03.05 
281  30  08.06 
318  23  41. 50 
330  09  55. 23 
12  17  35.04 

Meters. 
4. 6799561 
4.ft591764 
4.5881731 
4.6834888 
4.5882821 

Thunderbolt 

Base  line 

Kiamichi 

Polecat 

GARVIN,  CHOCTAW  NATION. 

In  T.  7  S.,  R.  23  E.,  on  highest  point  of  flat  timbered  ridge  about  1 
mile  north  from  Garv'in  post-oflice.     Road  running  north  from  Garvin 
passes  about  40  yards  west  of  station  at  a  point  1  mile  from  fonner. 
Theodolite  elevated  20  feet. 
.   Station  mark:  A  copper  bolt  set  in  a  post-oak  tree. 

[Latitude,  33°  56^  51.14''.     Longitude,  94°  55'  18.63'^.] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance- 

1 

Noel 

O            /               ff 

125  08  33. 15 
166  08  33. 69 
225  34  03.05 

304  57  55.50 

346  04  42.  70 

45  46  31. 78 

Meten. 
4.5526062 
4.6427670 

Thunderbolt 

Hardficrabble . 

4. 6799561 

NOEL,  CHOCTAW   NATION. 

On  timbered  hill  about  5  miles  southeast  from  NoePs  store,  which  is 
in  sec.  27,  T.  4  S.,  R.  19  E.  Road  running  southeast  from  store  passes 
about  1  mile  north  from  station.  The  highest  timber  was  cut  from 
summit  of  hill.  The  corner  common  to  sees.  7,  8,  17,  and  18,  T.  5  S., 
R.  20  E.,  may  be  reached  from  station  by  going  due  west  21.70  chains 
to  north-south  line,  thence  south  24.45  chains.  Theodolite  elevated 
20  feet. 

Station  mark:  A  lone  tree. 

[Latitude,  34°  07'  56.53".     Longitude,  95«  14'  17.77".] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance.    . 

Thunderbolt  

O           t             N 

220  00  06.08 
304  57  55.50 

O            /               ff 

40  06  55.36 
125  08  33. 15 

Oinitizeri 

Meters, 
4.4613892 
4.5526062 

Garvin 

FITCH.] 
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K080MA,  CHOCTAW   NATION. 

On  a  bluff  about  li  miles  west  of  the  wagon  road  from  Kosoma  to 
Tuskahoma  and  about  3  miles  north  of  Kosoma.  To  reach  station,  take 
road  northward  from  Kosoma  for  2  miles,  thence  west  by  road  which 
can  be  followed  to  top  of  ridge  on  which  station  is  located.  The 
corner  common  to  sees.  3,  4,  9,  and  10,  T.  2  S.,  R.  16  E.,  may  be 
reached  from  station  by  going  N.  0°  01'  W.  0.01  chain,  thence  west 
18.19  chains. 

[Latitude,  34°  24'  07.20^^     Longitude,  95*^  37'  05.90^'.] 


To  station- 

Azimuth. 

1 

Back  azimuth. 

I^g.  distance. 

1 

O            .                 tt 

O            /                tt 

Meten, 

Hewitt 

...      156  47  34.00 

336  43  52. 60 

4. 4025800 

Dexter 

...'     220  03  43.28 

1 

40  10  38. 45 

4. 4626567 

POTEAU,  CHOCTAW   NATION. 

On  a  high  mountain  15  miles  south  of  Cameron  station;  summit  has 
considerable  timber  on  it.  From  corner  of  sees.  6, 6, 7,  and  8,  T.  5  N. , 
R.  27  E.,  station  bears  S.  19.12  chains  and  W.  17.90  chains. 

Station  mark:  A  lone  oak  tree,  trimmed. 

[Latitude,  34°  55^  27.90^'.     Longitude,  94°  29^  25.12"^] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Winding  Stair 

O            t                tt 

66  13  40.12 
133  25  57.  21 
190  17  55. 18 
212  58  14.23 

o          /              tt 

245  59  43. 58 

313  19  28.  38 

10  18  41.  69 

33  02  18.15 

Meiers. 
4.  6093287 
4.  3739002 
4.0608964 
4.  2966365 

Cavanal 

Sugarloaf 

Peak 

SUGARLOAF,  CHOCTAW   NATION. 

On  a  high  and  well-known  mountain,  7  miles  southeast  of  Cameron 
station,  near  the  Arkansas  line.  All  timber  has  been  cleared  from 
summit.  From  the  corner  of  sees.  4  and  5,  north  boundary  T.  6  N., 
R.  27  E.,  station  may  be  reached  by  going  south  14.62  chains,  thence 
east  6.25  chains. 

Station  mark:  Copper  bolt  set  in  a  large  flat  ledge. 


Digitized  by  CjOOQIC 
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[Latitude,  35**  01^  35.23^.     Longitude,  94^  28^  03.98'^.] 


[BULL.  175l 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Poteau 

O           f              U 

10  18  41. 69 
104  25  23.59 
238  45  43.46 

O            /               tt 

190  17  55. 18 

284  18  07.67 

58  49  0L09 

Uden. 
4.0608964     , 

Cavanal  ................ 

4.2979498 

Peak 

4.0081853 

PEAK,  SEBASTIAN   COUNTY,  ARKANSAS. 

On  a  sharp  summit  of  Sugarloaf  Mountain,  about  6  miles  northeast 
of  the  highest  summit  (Sugarloaf  Peak). 
Station  mark:  A  rock  monument. 

[Latitude,  35°  04'  26.71^.     Longitude,  94°  22^  19.84^.] 


To  Btation— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Poteau 

33  02  18. 15 
58  49  0L09 
89  21  15.63 

O            *               It 

212  58  14.23 
238  45  43.46 
269  10  41. 71 

Ueten. 
4.2966365 
4.0084852 
4.4464401 

Sugarloaf 

Cavanal 

DEXTER,  OOOK  COUNTY,  TEXAS. 

On  the  highest  point  of  flat  ridge  N.  69^  E.  and  0.7  mile  distant 
from  the  town  of  Dexter  and  on  the  south  edge  of  the  timber  extend- 
ing east  from  same  town.     Theodolite  elevated  40  feet 

Station  mark:  A  copper  bolt  set  in  a  sandstone  rock  flush  with  the 
surface  of  the  ground,  from  which  bears  (counting  from  the  south 
point  around  to  the  west)  the  following  trees:  A  post  oak  14  inches  in 
diameter,  33^  35',  distance  31.7  feet;  a  post  oak  14  inches  in  diameter, 
135^  06',  distance  27.8  feet;  a  post  oak  10  inches  in  diameter,  189^  02% 
distance  78.7  feet.     Each  tree  is  blazed  and  marked  U.  S.  G.  S.  A  B.  T. 

[Latitude,  33°  49^  14.91'^.     Longitude,  96**  bV  OS.OS'^] 


To  station- 


Marietta 

Cliff 

Fink 

Good 

Merman  Grove 
County  line 


131  53  04.24 
224  58  33.06 
273  30  48.99 
294  12  01.  76 
320  23  13. 12 
5  07  34. 25 
Provence 172  35  41.10 


Azimuth. 


\ 1 

Back  azimuth.  Log.  distance. 


311  48  32.48 
45  06  10.47 
93  38  36.99 
114  22  11. 70 
140  31  41. 84 
185  07  12.35 
352  33  59. 26 

Digitized 


Utten, 
4.2259004 
4.4738536 
4.3358726 
4.4911465 
4.5693849 
4.0551508 
4.5589067^  I 

by  VJVJVJVltr  I 
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COUNTY   LINE,  COOK   OOUNTT,  TEXAS. 

On  the  summit  of  the  eastern  one  of  two  timbered  hills  in  Cook 
County,  Texas.  It  bears  N.  37°  W.,  6.4  miles  from  the  town  of 
Whitesboro  in  Grayson  County,  and  S.  86°  W.,  1  mile  from  County 
Line  post-office.     Theodolite  elevated  40  feet. 

Station  mark:  A  copper  bolt  set  in  a  sandstone  rock,  from  which 
bears  (counting  from  the  south  point  around  to  the  west):  A  black 
jack  tree  5  inches  diameter,  71°  09',  distance  69.7  feet;  a  post  oak 
tree  7  inches  diameter,  151°  64',  distance  40.3  feet;  a  post  oak  tree  8 
inches  diameter,  188°  64',  distance  46.6  feet;  a  post  oak  tree  6  inches  in 
diameter,  316°  36',  distance  40.6  feet.  Each  tree  is  blazed  and  marked. 
U.  S.  G.  S.  A  B.  T. 

[Latitude,  33«  43'  07.80^.     Longitude,  96**  67'  47.48^.] 


To  station— 

Asinmth. 

Back  asimuth. 

Log.  distance. 

Marietta 

O           /               II 

162  56  34.40 
185  07  12.35 
246  12  30. 66 
272  43  05. 11 
304  59  30.94 

0       /           n 

332  52  25.05 

5  07  34. 25 

66  20  39.94 

92  53  36. 11 

125  08  20. 82 

Meter*. 
4.4032722 
4.0551508 
4. 3936107 
4.4670038 
4. 4787932 

Dexter 

Fink 

Good 

Morman  Grove ". 

FINK,  GRAYSON  COUNTY,  TEXAS. 

On  a  timbered  hill  that  bears  N.  50°  W.,  distant  4.6  miles  from  the 
town  of  Pottsboro,  Grayson  Ciounty,  Texas,  and  about  100  yards 
north  of  the  road  from  Funk  post-office  to  Bounds  Ferry  on  Red 
River,  and  distant  2.4  miles  westerly  from  Funk  post-office.  Theodo- 
lite elevated  40  feet. 

Station  mark:  A  copper  bolt  set  in  a  sandstone  rock  placed  flush 
with  the  surface  of  the  ground,  from  which  the  following  trees  bear 
(counting  from  the  south  point  around  to  the  west):  A  post  oak,  14 
inches  diameter,  90°  04',  distance  46.5  feet;  a  post  oak,  12  inches 
diameter,  137°  54',  distance  38.6  feet;  a  post  oak,  16  inches  diameter, 
259^  12',  distance  18.5  feet;  a  black-jack,  12  inches  diameter,  356°  49', 
distance  49.3  feet.  Each  tree  is  blazed  and  marked  ''U.  S.  G.  S. 
A  B.  T." 

[Latitude,  33°  48^  31.01''^.     Longitude,  %*»  43^  07. 12'^] 


To  station- 


Good 

County  line 

Dexter 

Cliff 


Azimuth. 

O  /  It 

329  53  02. 91 
66  20  39.94 
93  38  36.99 

178  36  32. 86 


Back  azimuth. 


149  55  25.45 
246  12  30. 66 
273  30  48.99 
358  36  21.04 


Log.  distance. 

Meiers. 
4. 1194420 
4.3936107 
4. 3358726 
4.3500409 


Digitized  by  VJV^VJV 
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GOOD,  GRAYSON   CX)UNTT,  TEXAS. 

On  the  summit  of  a  flat  ridge  between  Pottsboro  and  Sherman, 
bearing  S.  17°  H,  distant  3.8  miles  from  the  town  of  Pottsboro,  and 
on  the  premises  of  the  "  widow  Good,"  about  50  yards  east  of  the 
road  between  Pottsboro  and  Sherman.     Theodolite  elevated  20  feet 

Station  mark:  A  copper  bolt  set  in  a  sandstone  rock  which  is  flu^h 
with  the  surface  of  the  ground,  from  which  the  southwest  corner  of 
widow  Good's  house  bears  (counting  from  the  south  point  around  to 
west)  349°  18';  distance,  142.6  feet. 

[Latitude,  33°  42^  21.29^^     Longitude,  96°  38^  50.59^.] 


To  station— 

Admuth. 

Back  asimoth. 

Log.  distance. 

Mormon  Grove 

o      /        n 

16  20  39.89 

92  53  36. 11 

114  22  11.  70 

149  55  25. 45 

168  05  12. 03 

O           /              tt 

196  18  59.97 
272  43  05. 11 
294  12  01. 76 
329  53  02.91 
248  02  37.31 

4.2183856 

County  line 

4.4670038 

Dexter 

4.4911465 

Fink 

4.1194420 
4.5380660 

Cliff 

MORMON   GROVE,  GRAYSON  COUNTY,  TEXAS. 

On  the  premises  of  J.  D.  Hall,  560  feet  northeast  of  Mormon  Grove 
post-office,  which  is  S.  45i°  W.,  distant  7.18  miles  from  the  court- 
house at  Sherman.  The  station  is  in  a  cultivated  field  about  25  yards 
north  of  Hall's  peach  orchard. 

Station  mark:  A  copper  bolt  set  in  a  rock  placed  2  feet  below  the 
surface  of  the  ground;  also  marked  by  a  cross  in  the  vertical  line 
through  center  of  copper  bolt  cut  in  a  rock  placed  flush  with  the  sur- 
face of  the  ground,  from  which  the  northeast  corner  of  an  implement 
house  bears  (counting  from  the  south  point  to  west)  61^  54';  distance, 
151.9  feet. 

[Latitude,  33°  33^  46.27^.    Longitude,  96*»  41'  50.98^.] 


To  station— 

Azimuth. 

Back  admuth. 

Log.  distance.    . 

County  line 

o        /          n 

125  08  20. 82 
140  31  41.  84 
196  18  59. 97 

O           1              It 

304  59  30.94 

320  23  13. 12 

16  20  39. 89 

Mtien, 
4. 4787932 

Dexter 

4.5693849 

Good 

4. 2183856    < 
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SPIRIT  UBVBIirNG. 

The  elevations  in  the  following  list  are  based  on  bench  mark  XLI 
of  the  United  States  Coast  and  Geodetic  Survey,  located  at  Fort 
Smith,  Arkansas.  This  mark  was  placed  in  1889,  and  is  a  copper  bolt 
leaded  in  the  west  wall  of  the  United  States  jail  (brick).  The  bolt  is 
in  the  first  course  above  the  limestone  base,  and  about  1  meter  above 
the  ground.  It  is  in  the  fifth  brick  from  the  panel  formed  by  the  side 
of  the  building  and  the  brick  ventilator.  The  jail  is  a  new  pressed- 
brick  addition  to  the  old  United  States  building.  A  cross  was  cut  in 
the  end  of  the  bolt,  and  the  intersection  of  the  lines  forming  the  cross 
is  the  bench  mark.  The  letters  *'U.  S.  B.  M."  were  cut  in  the  base 
stone  immediately  below  the  bolt.  Height  above  the  mean  level  of 
the  Gulf,  446.29  feet. 

From  this  bench  mark  two  lines  of  levels  were  run,  one  over  the  St. 
Liouis,  Iron  Mountain  and  Southern  Railway  to  Wagoner,  Indian  Ter- 
ritory; then  south  over  the  Missouri,  Kansas  and  Texas  Railway  to 
milepost  No.  519,  where  a  closure  of  0.430  feet  was  made  on  the  other 
line  of  levels  which  had  been  run  from  Fort  Smith,  Arkansas,  over 
the  St.  Louis  and  San  Francisco  Railroad  to  Wister,  Indian  Territory; 
then  west  over  the  Choctaw,  Oklahoma  and  Gulf  Railroad  to  South 
McAlester,  Indian  Territory;  then  north  over  the  Missouri,  Kansas 
and  Texas  Railway  to  mile  pole  No.  519.  The  level  lines  from  Fort 
Smith,  Arkansas,  to  Wagoner,  Indian  Territory,  and  Fort  Smith, 
Arkansas,  to  South  McAlester,  Indian  Territory,  were  run  by  two 
levelmen  over  each  line.  Messrs.  J.  Phelan  and  C.  H.  Hickman 
started  the  line  from  Fort  Smith,  Arkansas,  to  Wagoner,  Indian  Ter- 
ritory, but  were  afterwards  relieved  by  Messrs.  A.  F.  Hassan  and  R. 
Coe.  Messrs.  R.  Coe  and  G.  A.  Purington  started  the  line  from  Fort 
Smith,  Arkansas,  to  South  McAlester,  Indian  Territory,  but  Mr.  Coe 
was  afterwards  relieved  by  Mr.  H.  C.  McCluer.  The  remainder  of 
the  railroad  levels  were  run  by  a  single  levelman  using  two  rods. 
From  Wister,  Indian  Territory,  Mr.  H.  C.  McCluer  ran  south  over 
the  St.  Louis  and  San  Francisco  Railroad  to  Paris,  Texas;  and  then 
west  over  the  TexiEus  and  Pacific  Railway  to  Sherman,  Texas,  where  a 
closure  of  0.915  feet  was  made  with  line  run  by  Messrs.  G.  A.  Puring- 
ton and  W.  R.  Manning  south  over  the  Missouri,  Kansas  and  Texas 
Railway  to  Sherman,  Texas.  Starting  from  Denison,  Texas,  on  the 
Missouri,  Kansas  and  Texas  Railway,  Messrs.  R.  Coe  and  R.  T.  Car- 
nal 1  ran  west  over  said  line  to  Gainesville,  Texas.  From  that  point  the 
line  was  carrietl  north  by  Messrs.  R.  Coe  and  A.  F.  Hassan  over  the 
Gulf,  Colorado  and  Santa  Fe  Railway  to  Oklahoma  City,  Oklahoma 
Territory;  then  east  by  Mr.  R.  Coe  over  the  Choctaw,  Oklahoma  and 
Gulf  Railroad  to  mile  pole  No.  66,  near  Dale,  Oklahoma  Territory, 
Bull  175 6  n  ooaI(> 
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where  a  closure  of  0.146  feet  was  made  with  line  brought  west  by  Mr. 
E.  L.  Faison  from  South  McAlester,  ludian  Territory,  over  the 
Choctaw,  Oklahoma  and  Gulf  Bailroad.  From  Oklahoma  City,  Okla- 
homa Territory,  Mr.  R.  Coe  ran  west  over  the  Choctaw,  Oklahoma 
and  Gulf  Railroad  to  Fort  Reno,  Oklahoma  Territory,  and  then  south 
from  El  Reno  Junction,  Oklahoma  Territory,  over  the  Chicago,  Rock 
Island  and  Pacific  Railway  through  Indian  Territory  to  the  Red  River. 
Then  retui'ning  a  few  miles  north  to  the  intersection  of  the  railway 
with  the  first  standard  parallel  south,  of  the  Chickasaw  Survey,  he 
ran  east  along  the  said  parallel  to  the  Indian  meridian,  where  he  made 
a  closure  of  0.666  feet  on  the  line  of  levels  extended  by  Mr.  J.  H. 
Carlock  westward  from  the  Gulf,  Colorado  and  Santa  Fe  Railway  to 
the  Indian  meridian.  Elevations  of  the  portions  of  this  circuit  tiiat 
lay  in  Oklahoma  Territory  have  been  included  by  Mr.  J.  H.  Renshawe, 
topographer,  in  the  report  for  the  fiscal  year  1897-98. 

From  Wagoner,  Indian  Territory,  levels  were  run  north  by  Messrs. 
A.  F.  Hassan,  C.  B.  Odell,  and  R.  Coe,  over  the  Missouri,  Kansas 
and  Texas  Railway  to  Chetopah,  Kansas,  and  from  there  west  by 
Mr.  R.  Coe,  over  the  Missouri  Pacific  Railway  to  Coffey ville,  Kansas, 
making  a  closure  of  1.009  feet  on  line  run  north  from  Wagoner,  Indian 
Territory,  by  Mr.  C.  B.  Odell  over  the  St.  Louis,  Iron  Mountain  and 
Southern  Railway  to  Coffey  ville,  Kansas.  Levels  were  also  run  on  the 
St.  Louis  and  San  Francisco  Raiboad  from  Sapulpa,  Indian  Territory, 
to  its  intersection  with  the  Indian  Territory-Missouri  line,  crossing  the 
St.  Louis,  Iron  Mountain  and  Southern  Railway  at  Claremore,  Indian 
Territory,  and  the  Missouri,  Kansas  and  Texas  Railway  at  Yinita, 
Indian  Territory;  along  the  Kansas  City,  Pittsburg  and  Gulf  Railroad, 
from  the  Indian  Territory-Arkansas  line,  near  Page,  Indian  Terri- 
tory, north  to  Siloam  Springs,  Arkansas,  crossing  the  St.  Louis  and 
San  Francisco  Railroad  near  Poteau,  Indian  Territory,  and  St.  Louis, 
Iron  Mountain  and  Southern  Railway  near  Sallisaw,  Indian  Territory- 
It  will  be  seen  from  the  above  r^sum6  that  Indian  Territory  has 
been  well  controlled  by  double-rodded  lines  along  the  various  railroads, 
all  so  run  as  to  form  closed  circuits,  which  have  all  closed  quite  satis- 
factorily considering  the  conditions  of  extreme  heat  and  cold,  as  well 
as  high  winds,  which  existed  at  various  times  during  the  work.  These 
lines  along  the  railroads  were  used  as  precise  levels,  and  all  land  lines 
were  connected  to  these  at  the  points  of  intersection. 
All  permanent  bench  marks  were  stamped  to  the  nearest  foot 
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Fig.  1.— Map  of  Indian  Territoxy  showing  quadrangle  names. 
WYANDOTTE   QUADRANGLE. 

Mr.  A.  F.  Hassan  mn  the  railroad  levels.  Mr.  George  Nick  was 
attached  to  the  subdivision  and  topographic  party  of  Mr.  D.  C.  Harri- 
son, and  Messrs.  W.  E.  Earle  and  H.  L.  Muldrow,  jr.,  to  Mr.  R.  H. 
McKee's  party. 


FROM   AFTON,  ALONG  THE  ST.  LOUIS  AKD  SAN  FRANCISOO  RAIL- 
ROAD,  TO  MISSOURI-SHAWNEE   BOUNDARY  LINE. 


Feet 


Afton,  i  mile  north  of;  copper  bolt  8unk  into  coping  stone  on  south  side 

of  west  abutment  of  bridge  245,  over  Horse  Creek 773. 867 

Fairland,  1  mile  south  of;  spike  in  mile  pole  343 819. 048 
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Feet. 

Fairland,  5  miles  north  of ;  spike  in  mile  pole  337 734.505 

Wyandotte,  2  miles  south  of;  copper  bolt  sunk  into  south  coping  stone  of 

west  abutment  of  bridge  over  Grand  River 743.078 

Wyandotte,  5  miles  north  of;  copper  bolt  sunk  into  stone  on  south  side  of 

west  pier,  bridge  222,  over  Lees  Creek 814.347 

MisBOuri-Shawnee  boundary  line;  iron  post  set  10  feet  north  of  track  and 

4  feet  south  of  "  State  Line  "  signboard 846.411 

ALONG  TOWNSHIP  AND   SECTTION  LINES. 

Closing  corner  T.  28  N.,Rs.  21  and  22  E.,  iron  post 772.234 

Grand  River  meander  corner  between  sec.  6,  T.  28  N.,  R.  22  E.,  and  sec. 

35,  T.29N.,  R.  21  E.;  iron  post  on  right  bank  of..! 773.010 

Grand  River  meander  comer  between  sec.  6,  T.  27  N.,  R.  23  E.,  and  sec. 

31,  T.  28  N.,  R.  23  E.;  iron  post  on  right  bank  of 740.090 

ComerTB.27and28N.,R8.22and23E.,  iron  post 771.642 

ComerT8.27and28N.,Rs.21and22E.,  iron  post 807.^15 

ComerT8.26and27N.,R8.21and22E.,  iron  post 762.992 

ComerT8.26and27N.,R8.22and23E.,  iron  post 793.672 

Grand  River  meander  comer  between  sec.  36,  T.  27  N.,  and  see*.  1,  T.  26 

N.,R.23E.;  iron  post  on  right  bank  of 726.994 

Grand  River  meander  comer  between  sec.  32,  T.  26  N.,  and  sen.  5,  T.  25 

N.,R.24  E.;  iron  post  on  right  bank  of 701.431 

Comer  Ts.  25  and  26  N.,Rs.  23  and  24  E.,  iron  post 735.451 

Comer  Ts.  25  and  26  N.,R8. 22  and  23  K,  iron  post 849.611 

Comer  Ts.  25  and  26  N.,Rs.  21  and  22  E.,  iron  post 778.761 

Standard  comer  T.  25  N.,R8. 21  and  22  K,  iron  post 834.693 

Closing  comer  T.  24  N.,Rb.  22  and  23  E.,  iron  post 698.113 

Standard  comer  T.  25  N.jRs.  22  and  23  E.,  iron  post 734.553 

Closing  comer  T.  24  N.,R8. 23  and  24  E.,  iron  post 754.643 

Standard  comer  T.  25  N.,Rs.  23  and  24  E.,  iron  post 751.273 

Closing  corner  T.  24  N.,R8. 24  and  25  E.,  iron  post 877.443 

Standard  comer  T.  25  N.,R8.  24  and  26  E.,  iron  post 875.973 

Missouri-Cherokee  boundary  line,  closing  comer  Ts.  24  and  25  N.,  R.  25  £., 

iron  post "  903.793 

Seneca-Cherokee  boundary  line,  closing  comer  T.  25  K,  Rs.  23  and  24  E., 

iron  post 772, 163 

Seneca-Cherokee  boundary  line,  closing  comer  T.  25  N.,  Rs.  24  and  25  E., 

iron  post 832.883 

Seneca-Cherokee  bomidary  line,  intersection  of  the,  with  the  west  boundary 

line  of  Missouri,  T.  25  N.,  R.  25  E.,  of  Indian  Territory  Survey,  iron  poet.  751. 113 
Arkansas-Cherokee  boundary  line,  closing  comer  Ts.  23  and  24  N.,  R.  25  E., 

iron  post 1,030.273 

Comer  Ts.  23  and  24  N.jRs.  24  and  25  E.,  iron  post 1,029.483' 

Comer  Ts.  23  and  24  N.,R8. 23  and  24  E.,  iron  post 900.463 

Comer  Ts.  23  and  24  N.,R8. 22  and  23  E.,  iron  post 893.849 

VINITA  QUADRANGLE. 

The  railroad  levels  were  run  by  Messrs.  R.  Coe,  C.  B.  Odell,  and 
A.  F.  Hassan.  Mr.  C.  B.  Odell  had  charge  of  an  independent  level 
party.  Mr.  6.  Nick  was  attached  to  the  subdivision  and  topographic 
party  of  Mr.  D.  C.  Harrison,  and  Messrs.  E.  W.  Hill,  W.  E.  Earle,  and 
A.  F.  Hassan  were  with  Mr.  R.  H.  McKee's  party,  ^by^^^gi^ 
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FROM    BIG    CABIN,    ALONG    THE    MISSOURI,    KANSAS   AND    TEXAS 

RAILWAY,    TO  KANSAS-CHEROKEE   BOUNDARY  LINE. 

Feet. 

Big  Cabin,  2  miles  north  of;  spike  in  telegraph  mile  pole  445 690. 998 

Big  Cabin,  3}  miles  north  of;  copper  bolt  set  into  angle  coping  stone  of 
east  side  of  north  abutment  of  bridge  227  over  Whiteoak  Creek  near 
milepole443 667.232 

Vinita;  iron  post  in  north  went  angle  of  Missouri,  Kansas  and  Texas  and 
St.  Louis  and  San  FranciscKi  railroads;  13.8  feet  west  of  the  Missouri, 
Kansas  and  Texas  track  and  22.9  feet  north  of  the  St.  Louis  and  San 
Francisco  track,  4.2  feet  north  of  a  telegraph  pole 695. 216 

Vinita;  bronze  tablet  set  into  second  stone  from  north  end  of  second 
course  of  foundation  stone  above  sidewalk  of  Hotel  Cobb,  which  is  a 
brick  building  owned  by  S.  S.  Cobb 702.469 

Kelso,  I  mile  north  of;  copper  }x)lt  sunk  into  bottom  stone  of  east  side  of 
south  abutment  of  bridge  220,  160  feet  north  of  mile  pole  433 748. 998 

Bluejacket;  square  hole  cut  in  sandstone  post,  4  by  13  inches,  surface  flush 
with  ground,  situated  between  main  track  and  "house  track,"  south  of 
station  building;  22.9  feet  from  west  rail  of  main  track,  21.5  feet  from 
east  rail  of  house  track,  and  42.4  feet  from  south  end  of  building 773. 565 

Bluejacket,  2  miles  north  of;  J  mile  north  of  mile  pole  425;  copj)er  bolt 
sunk  into  seat  stone,  8  inches  from  west  edge  of,  on  west  side  of  south 
abutment  of  bridge  217 761.622 

Welch,  2  miles  north  of;  spike  in  first  telegraph  pole  south  of  mile  pole 
419 852.864 

Russell  Creek,  2  miles  north  of;  copper  bolt  sunk  into  first  step  on  east 
Hide  of  north  abutment  of  bridge  213,  1,400  feet  north  of  mile  pole  414. .       798. 416 

Kansas-Cherokee  lx)undary  line,  intersection  of  railroad  with;  square  hole 
in  sandstone  post  14  by  14  by  5  inches,  flush  with  ground,  49.6  feet  from 
west  rail  of  track  and  referenced  by  three  posts  situated  as  follows:  3.4 
feet  northwest,  2.5  feet  east,  and  4  feet  southwest  from  stone 835. 495 

FROM    CHELSEA,    ALONG    THE    ST.    LOUIS    AND    SAN    FRANCISCO 
RAILROAD,  TO   ALBIA. 

Chelsea;  copper  bolt  in  sandstone  post  8  by  10  by  22  inches,  buried  flush 
with  ground,  11.5  feet  from  northwest  comer  of  station  building  and 

15.6  feet  from  east  rail  of  track 715. 147 

Chelsea;  bronze  tablet  set  into  northeast  comer  of  stone  building,  comer 

of  Olive  and  Fifth  streets,  used  as  a  bank  building 717. 951 

Chelsea,  6  miles  northeast  of;  spike  in  milepole  375 798. 641 

Vinita,  7  miles  southwest  of;  spike  in  milepole  369 760. 078 

Vinita,  1  mile  west  of;  copper  bolt  sunk  into  southwest  coping  stone  of 

south  abutment  of  bridge  over  Big  Cabin  Creek 676. 091 

Albia,  1 1  miles  southwest  of;  spike  in  milepole  356 694. 676 

ALONG   TOWNSHIP   LINES. 

Kansas-Cherokfe  boundary  line,  closing  corner  T.  29  N.,  Rs.  17  and  18  E., 

iron  ix)st 900.945 

Kansas-Cherokee  boundary  line,  closing  comer  T.  29  N.,  Rs.  18  and  19  E., 

iron  post 934. 823 

Kansas-Cherokee  Iwundary  line,  closing  corner  T.  29  N.,  Rs.  19  giR^^J\L:ivjvjv  iC 
iron  post : .*...       90.'^85 
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Kansas-Cherokee  boundary  line,  closing  corner  T.  29  N.,  Rs.  20  and  21  E., 

iron  post H27Ar24 

Kansas-Cherokee  boundary  line,  iron  post  set  by  the  side  of  the  "  Zero  " 

milepoet  and  400  feet  west  of  the  Neosho  or  Grand  River 780. 029 

Standard  corner  T.  29  N.,  Rs.  20  and  21  E.,  iron  post 833.01 

Closing  comer  T.  28  N.,  Rs.  20  and  21  E.,  iron  post 887.803 

Standard  corner  T.  29  N.,  Rs.  19  and  20  E.,  iron  post 945.  7«ii 

Closing  comer  T.  28  N.,  Rs.  19  and  20  E.,  iron  post 8»4.9^<i 

Standard  comer  T.  29  N.,  Rs.  18  and  19  E.,  iron  post 966.1:16 

Closing  corner  T.  28  N.,  Rs.  18  and  19  E.,  iron  post 894.876 

Standard  comer  T.  29  N.,  Rs.  17  and  18  E.,  iron  post 827.  ir^ 

Closing  comer  T.  28  N.,  Rs.  17  and  18  E.,  iron  post 84o.  138 

Comer  Ts.  27  and  28  N.,  Rs.  17  and  18  E.,  iron  post 803.0^ 

Comer  Ts.  27  and  28  N.,  Rs.  18  and  19  E.,  iron  post 823. 87»^ 

Corner  Ts.  27  and  28  N.,  Rs.  19  and  20  E.,  iron  post 956.03 

Comer  Ts.  27  and  28  N.,  Rs.  20  and  21  E.,  iron  post 791.09 

Comer  Ts.  26  and  27  N.,  Rs.  20  and  21  E.,  iron  post 772.0 

Comer  Ts.  26and27N.,  Rs.  19  and  20  E.,  iron  post 755.  a^l 

Comer  Ts.  26  and  27  N.,  Rs.  18  and  19  E.,  iron  post 827.2:?2 

Comer  Ts.  26  and  27  N.,  Rs.  17  and  18  E.,  iron  post 777.0 

Comer  Ts.  26  and  26  N.,  Rs.  17  and  18  E.,  iron  post 733.31 

Comer  Ts.  25  and  26  N.,  Rs.  18  and  19  E.,  iron  post 794.337 

Comer  Ts.  25  and  26  N.,  Rs.  19  and  20  E.,  iron  poet 718.291 

Comer  Ts.  26  and  26  N.,  Rs.  20  and  21  E.,  iron  post 739.321 

Closing  comer  T.  24  N.,  Rs.  21  and  22  E.,  iron  post 821.  OCQ 

Standard  corner  T.  26  N.,  Rs.  20  and  21  E.,  iron  post 673.056 

Closing  comer  T.  24  N.,  Rs.  20  and  21  E.,  iron  post 716.  IM 

Standard  comer  T.  26  N.,  Rs.  19  and  20  E.,  iron  post 686.426 

Closing  comer  T.  24  N.,  Rs.  19  and  20  E.,  iron  post 696.767 

Standard  comer  T.  25  N.,  Rs.  18  and  19  E.,  iron  post 909.0 

Closing  comer  T.  24  N.,  Rs.  18  and  19  E.,  iron  post 895.8SS 

Standard  comer  T.  26  N.,  Rs.  17  and  18  E.,  iron  post 785.896 

Comer  Ts.  23  and  24  N.,  Rs.  17  and  18  E.,  iron  poet 709.701 

Comer  Ts.  23  and  24  N.,  Rs.  18  and  19  E.,  iron  post 840. 127 

Comer  Ts.  23  and  24  N.,  Rs.  19  and  20  E.,  iron  post 682.269 

Witness  comer  to  Ts.  23  and  24  N.,  Ra.  20  and  21  E.,  iron  post 656.663 

Comer  Ts.  23  and  24  N.,  Rs.  21  and  22  E.,  iron  post.    (This  bench  mark  is 
just  north  of  the  Vinita  quadrangle  and  on  the  Missouri,  Kansas  and 

Texas  Railway.) 820.059 

Chetopah,  Kansas;  bronze  tablet  set  in  center  of  comer  stone  on  east  side 
of  entrance  and  in  first  course  of  stone  above  foundation  of  public-school 

building 823.701 

NOWATA  QUADRANGLE. 

Mr.  C.  B.  Odell  ran  the  railroad  levels;  Mr.  W.  S.  D.  Moore  had 
an  independent  level  party;  Messrs.  G.  Nick  and  J.  P.  Thayer  were 

attached  to  the  subdivision  and  topographic  party  of  Mr.  D.  C.  Har- 
rison, and  Mr.  A.  F.  Hassan  was  with  Mr.  R.  H.  McKee's  party. 
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FROM  TALALA,  ALONG   ST.    LOUIS,  IRON   MOUNTAIN   AND  SOUTH- 
ERN  RAILWAY,    TO  SEMINOLE. 

Feet. 
Talala;  copper  bolt  in  sandstone  post  7  by  9  by  18  inches,  buried  flush 

with  ground,  8.6  feet  from  southeast  corner  of  station  building 683. 305 

Watova,  2  miles  south  of ;  telegraph  milepole  639 693.476 

Nowata,  2  miles  south  of;  spike  in  second  telegraph  pole  north  of  mile- 
pole  646 703.138 

Nowata;  copper  bolt  in  sandstone  post  8  by  8  by  26  inches,  buried  flush 
with  ground,  8.7  feet  south  from  southeast  comer  of  station  building 

and  14  feet  from  track 693.5 

Nowata;  bronze  tablet  set  into  sandstone  sill,  northeast  comer  of  J.  H. 

Bartlett's  "  City  Dry  Goods  Store" 702.419 

Nowata,  3  miles  north  of;  square  hole  cut  into  second  capstone  from  east 

end  of  center  pier  bridge  over  California  Creek 660. 791 

Lenapah,  3  miles  north  of;  spike  in  milepole  654 750.384 

Seminole,  3  miles  south  of;  spike  in  milepole  660 707. 496 

Seminole,  3  miles  south  of;  spike  in  milepole  666 716. 356 

Seminole,  4  miles  north  of;  copper  bolt  sunk  into  sandstone  post  6  by  8 
by  24  inches,  buiied  flush  with  ground,  8.8  feet  west  of  track  and  1.4 
feet  from  post  marking  intersection  of  railroad  and  Kansas-Cherokee 
boundary  line,  which  is  near  thirty-fourth  milepost  of  boundary  line  . .      730. 504 

ALONG  TOWNSHIP  AND  SECTION  LINES. 

Kansas-Cherokee  boundary  line,  closing  comer  Osage-Cherokee  boundary 

line,  T.  29  N.,  R.  12  E.,  iron  post 941.681 

Kansas-Cherokee  boundary  line,  closing  comer  T.  29  N.,  Rs.  12  and  13  E., 

iron  post 719.136 

Kansas-Cherokee  boundary  line,  closing  comer  T.  29  N.,  Rs.  13  and  14  E., 

iron  post 806.136 

Kansas-Cherokee  boundary  line,  closing  comer  T.  29  N.,  Es.  14  and  15  £., 

iron  post 872.951 

Kansas-Cherokee  boundary  line,  closing  comer  T.  29  N.,  Rs.  15  and  16  E., 

iron  post 735.205 

Kansas-Cherokee  boundary  line,  closing  comer  T.  29  N.,  Rs.  16  and  17  E., 

iron  post 757.205 

Standard  comer  T.  29  N.,  Rs.  16  and  17  E.,  iron  post 808.136 

Closing  comer  T.  28  N.,  Rs,  16  and  17  E.,  iron  post 737.136 

Standard  comer  T.  29  N.  Rs.  15  and  16  E.,  iron  post 713.354 

Closing  comer  T.  28  N.,  Rs.  15  and  16  E.,  iron  post 758.337 

Standard  comer  T.  29  N.,  Rs.  14  and  15  E.,  iron  post 946.136 

Closing  comer  T.  28  N.,  Rs.  14  and  15  E.,  iron  post 919.919 

Standard  comer  T.  29  N.,  Rs.  13  and  14  E.,  iron  post 781.136 

Closing  comer  T.  28  N.,  Rs.  13  and  14  E.,  iron  post 740.226 

Standard  comer  T.  29  N.,  Rs.  12  and  13  E.,  iron  poet 704.136 

Closing  comer  T.  28  N.,  Rs.  12  and  13  E.,  iron  poet 741.419 

Osage-Cherokee  boundary  line,  closing  comer  Ts.  28  and  29  N.,  R.  12  E., 

iron  post 793.136 

Osage-Cherok^  boundary  line,  closing  comer  Ts.  27  and  28  N.,  R.  12  E., 

iron  post 692,269 

Comer  Ts.  27  and  28  N.,  Rs.  12  and  13  E.,  iron  post 688.011 

Comer  Ts.  27  and  28  N..  Rs.  13  and  14  E.,  iron  post .3jg tj^eiJ.4y.V?^  799. 349 
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Feet. 

Comer  Tb.  27  and  28  N.,  Ha.  Hand  15  E.,  iron  post 845.989 

Trianguiation  station;  northeast  part  of  NW.  }  sec.  5,  T.  28  N.,  R.  15  E., 

copper  bolt  in  stone,  20  feet  left  of  signal  tower 9fi8. 497 

Comer  Ts.  27  and  28  N.,  Rs.  15  and  16  E.,  iron  post 795.869 

Corner  Ts.  27  and  28  N.,  Rs.  16  and  17  E.,  iron  post 707.841 

Comer  Ts.  26  and  27  N.,  Rs.  16  and  17  E.,  iron  post 738.937 

Comer  Ts.  26  and  27  N.,  Rs.  15  and  16  E.,  iron  post 688.804 

Corner  Ts.  26  and  27  N.,  Rs.  14  and  15  E.,  iron  post 895.509 

Comer  Ts.  26  and  27  N.,  Rs.  13  and  14  E.,  iron  post 813.747 

Comer  Ts.  26  and  27  N.,  Rs.  12  and  13  E.,  iron  post 667.491 

Osage-Cherokee  boundary  line,  closing  corner  Ts.  26  and  27  N.,  R.  12  E., 

iron  post 672. 977 

Osage-Cherokee  boundary  line,  closing  comer  Ts.  25  and  26  N.,  R.  12  E., 

iron  post 922.966 

Corner  Ts.  25  and  26  N.,  Rs.  12  and  13  E.,  iron  post 654.498 

Comer  Ts.  25  and  26  N.,  Rs.  13  and  14  E.,  iron  post 717.625 

Comer  Ts.  25  and  26  N.,  Rs.  14  and  15  E.,  iron  post    761.842 

Trianguiation  signal;  south  central  part  of  SW.  i  sec.  33,  T.  26  N.,  R.  15  E., 

copper  bolt  set  in  stone  6  inches  square 903.057 

Comer  Ts.  25  and  26  N.,  Rs.  15  and  16  E.,  iron  post 690.122 

Comer  Ts.  25  and  26  N.,  Rs.  16and  17  E.,  iron  post 641.31 

Standard  comer  T.  25  N.,  Rs.  16  and  17  E.,  ii on  post 648.0 

aosing  comer  T.  24  N.,  Rs.  16  and  17  E.,  iron  poet 636.232 

Standard  comer  T.  25  N.,  Rs.  15  and  16  E.,  iron  post 695.105 

Closing  comer  T.  24  N.,  Rs.  15  and  16  E,,  iron  post 685.16 

Standard  comer  T.  25  N.,  Rs.  14  and  15  E.,  iron  post 811.02 

Closing  comer  T.  24  N.,  Rs.  14  and  15  E.,  iron  post 807.88 

Standard  corner  T.  25  N.,  Rs.  13  and  14  E.,  iron  post 626.605 

Closing  comer  T.  24  N.,  Rs.  13  and  14  E.,  iron  post 627.995 

Standard  comer  T.  25  N.,  Rs.  12  and  13  K,  iron  post 733.608 

Closing  comer  T.  24  N.,  Rs.  12  and  13  E.,  iron  post 731.888 

Osage-Cherokee  boundary  line,  closing  comer  Ts.  24  and  25  N.,  R.  12  E., 

iron  post.... 840.708 

Osage-Cherokee  boundary  line,  closing  comer  Ts.  23  and  24  N.,  R  12  E,, 

iron  post 879. 665 

Comer  Ts.  23  and  24  N.,  Rs.  12  and  13  E.,  iron  post 790.033 

ComerTs.  23  and  24  N.,  Rs.  13  and  14  E.,  iron  post 613.463 

Comer  Ts.  23  and  24  N.,  Rs.  14  and  15  E.,  iron  post 694.357 

Comer  Ta.  23  and  24  N.,  Rs.  15  and  16  E.,  iron  post 763^796 

ComerTs.  23  and  24  N.,  Rs.  16  and  17  E.,  iron  post 749.749 

The  following  bench  marks  are  situated  just  north  of  the  Nowata 
quadrangle,  and  are  on  the  Missouri  Pacific  and  St.  Louis,  Iron  Moun- 
tain and  Southern  Railways: 

Feet 
Edna,  Labette  County,  Kansas;  bronze  tablet  in  middle  of  bottom  stone  of 
north  colmnn  of  stone  store  building,  owned  by  G.  W.  Reason,  and  used 

as  a  grocery  by  Arnold  Bros 974. 0497 

Coffey  ville,  Kansas;  copper  bolt  in  sandstone  post,  6  by  8  by  24  inches 
flush  with  ground  near  Missouri  Pacific  station  building,  and  1.8  feet 

south  of  station,  20.1  feet  north  of  north  rail 743. 778 

Coffeyville,  Kansas;  bronze  tablet  on  base  of  pilaster  of  red  sandstone  in  ^ 
the  Ried  Building,  on  the  southeast  comer  of  Walnut  and  Ninth  streets^''^  ^ 

and  in  northwest  corner  of  building 731.372 
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CLARBMORE  QUADRANGLE. 

Mr.  C.  B.  Odell  ran  the  railroad  levels.  Messrs.  W.  S.  D.  Moore 
and  C.  B.  Odell  had  independent  level  parties.  Mr.  A.  F.  Hassan 
was  attached  to  the  subdivision  and  topographic  part}'  of  Mr.  R.  H. 
McKee,  and  Mr.  J.  P.  Thayer  to  Mr.  D.  C.  Harrison's  party. 

FROM    INOLA,    ALONG    THE    ST.     LOUIS,    IRON     MOUNTAIN     AND 
SOUTHERN   RAILWAY,    TO  OOLOGAH. 

Feet. 

Inola;  copper  bolt  sunk  into  sandstone  post,  4  by  6  by  24  inches,  buried 
flush  with  surface  and  10.2  feet  from  the  southeast  comer  of  station 
building 599.821 

Inola,  6  miles  north  of;  spike  in  mile  pole  609 i 601. 201 

Claremore;  bronze  tablet  set  into  top  course  of  foundation  stone  of  First 
National  Bank  Building,  on  the  southwest  comer  of  same.  Building 
situated  on  the  northeast  comer  of  Third  street  and  Wichita  avenue  . . .      599. 077 

Claremore;  copper  bolt  sunk  into  sandstone  poet  8  by  8  by  18  inches,  9.1 
feet  south  from  southeast  corner  of  station  building,  12.6  feet  west  of  St. 
Louis,  Iron  Mountain  and  Southern  track 607. 01 

Claremore,  1  mile  north  of;  copper  bolt  sunk  into  sandstone  post  6  by  9 
by  20  inches,  flush  with  surface,  7.8  feet  east  of  St.  Louis,  Iron  Moun- 
tain and  Southern  Railway,  and  7.8  feet  west  of  St.  Louis  and  San  Fran- 
cisco Railroad  tracks,  27.6  feet  north  of  the  intersection  of  these  roads.  -      611. 164 

Sageeyah;  (+)  cross  on  sandstone  post  9  by  9  by  18  inches,  10  feet  west 

of  track  and  12  feet  south  from  southeast  corner  of  station  building 643. 515 

Sageeyah,  1  mile  north  of;  *'U.  S.  B.  M."  stamped  in  southeast  iron  tul)e 

near  center  of  bridge  structure  over  Verdigris  River 592. 489 

Oologah;  copper  bolt  sunk  into  stone  7  by  9  by  17  inches,  10.7  feet  from 
south  end  of  station  and  12  feet  from  track,  and  buried  flush  with 
surface 654.614 

FROM   CLAREMORE,  ALONO   THE   ST.   LOUIS  AND  SAN   FRANCISCO 
RAILROAD,    TO  TULSA. 

Claremore,  6  miles  north  of;  spike  in  mile  pole  392 687. 785 

Claremore;  St.  Louis  and  San  Francisco  Railroad  station;  copper  bolt  sunk 

into  sandstone  post  8  by  8  by  20  inches,  10.4  feet  from  northwest  comer 

of  building,  18.7  feet  east  of  track  and  buried  flush  with  surface 598. 687 

Verdigris;  spike  in  mile  pole  404 619. 376 

Catoosa,  1  mile  north  of;  copper  bolt  sunk  into  capstone  on  south  side  of 

east  pier,  bridge  over  Verdigris  River : 570.  724 

Catoosa;  spike  in  mile  pole  410,  opposite  station  building 617. 144 

Catoosa,  3  miles  south  of;  spike  in  mile  pole  413 738. 043 

Tulsa,  6  miles  north  of;  square  hole  cut  in  first  capstone  on  south  end  of 

east  abutment,  bridge  over  Mingo  Creek 601. 568 

Tulsa;  copper  bolt  sunk  into  sandstone  post  8  by  8  by  22  inches,  18.6  feet 

west  of  track  and  12.7  feet  from  southeast  comer  of  station  building  and 

buried  flush  with  surfac^e 695. 127 

Tulsa;  bronze  tablet  set  into  southwest  comer  stone  of  second  course  above 

sidewalk  of  stone  building  known  as  the  Lynch  Building 708. 038 

Tulsa,  i  mile  south  of;  copper  bolt  sunk  into  west  side  of  tjfojrtjj  bP@OOQlc 

bridge  over  Arkansas  River 6^.95 
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ALONG  TOWNBHIP  LINES. 

Peet 

Corner  Ts.  22  and  23  N.,  Rg.  16  and  17  E.,  iron  post 738.19 

ComerT8.22and23N.,R8. 15and  16  E. , iron  post 617.23 

Comer  Ts.  22  and  23  N. ,  Rs.  14  and  15  E. ,  iron  post 663. 665 

Comer  Ts.  22  and  23  N. ,  Rs.  13  and  14  E. ,  iron  post 626.  2S5 

Comer  Ts.  22  and  23  N. ,  Rs.  12  and  13  E. ,  iron  post 662.  745 

Oklahoma-Cherokee  boundary  line,  closing  comer  Ts.  22  and  23  N.,  R.  12 

E.,  iron  poet 644.305 

Comer  Ts.  21  and  22  N.,  Rs.  16  and  17  E.,  iron  poet 659.  (Mo 

Comer  Ts.  21  and  22  N.,Rs.  15  and  16  E.,  iron  post 622.6 

Comer  Ts.  21  and  22  N.,Rs.l4and  15  E.,iron  post 717.3 

Comer  Ts.  21  and  22  N. ,  Rs.  1 3  and  14  E. ,  iron  post 687. 3*5 

Comer  Ts.  21  and  22  N. ,  Rs.  1 2  and  13  E. ,  iron  post 627. 51 

Oklahoma-Cherokee  boundary  line,  closing  comer  Ts.  21  and  22  N.,  R.  12 

E.,  iron  poet 618. 175 

OklahomarCherokee  boundary  line,  closing  comer  Ts.  20  and  21  N.,  R 12 

E.,  iron  post 746. 34 

Closing  comer  T.  20  N.,Rs.  12  and  13  E.,  iron  poet 627.185 

Standard  comer  T.21  N., Re.  12  and  13  E.,iron  poet 624.61 

CloeingcomerT.20N.,Rs.l3and  14  E.,  iron  post 579.08 

Standard  comer  T.  21  N.,R8. 13and  14  E.,  iron  post 577.995 

ClosingcomerT.  20N.,Rs.  14and  15  E.,  iron  post 785.005 

Standard  comer  T.  21  N.,R8. 14  and  15  E.,  iron  poet 794.135 

Closing  comer  T. 20  N.,Rs.  15  and  16  E.,iron  poet 594.316 

Standard  comer  T.  21  N. ,  Rs.  15  and  16  E. ,  iron  post 596. 516 

Closing  comer  T.  20  N.,Rs.  16  and  17  E.,iron  post 603.427 

Standard  corner  T.  21  N. ,  Rs.  16  and  17  E. ,  iron  post 612. 905 

Comer  Ts.  19  and  20  N. ,  Rs.  16  and  1 7  E. ,  iron  post 618. 1 61 

Comer  Ts.  19  and  20  N. ,  Rs.  15  and  16  E. ,  iron  post 644. 1 1 1 

Comer  Ts.  19  and  20  N. ,  Rs.  14  and  15  E. ,  iron  post 629. 821 

Comer  Ts.  19  and  20  N.,  Rs.  13  and  14  E.,  iron  post 614, 821 

Witness  corner  Ts.  19  and  20  N. ,  Rs.  12  and  13  E.,  iron  poet 714. 821 

Comer  Ts.  18  and  19  N.,Rs.  12  and  13  E.,ironpo6t 627.679 

Comer  Ts,  18  and  19  N. ,  Rs.  13  and  14  E. ,  iron  post 693. 349 

ComerTs.  18andl9N.,Rs,  14and  15  E.,  iron  post 698.139 

ComerTs.  18andl9N.,Rs.  15andl6E.,ironpoet ! 749.849 

Corner  Ts.  18  and  19  N.,  Rs.  16  and  17  E., iron  post 539.579 

PRYOR  QUADRANGLE. 

The  railroad  levels  were  run  by  Messrs.  C.  B.  Odell,  A.  F.  Hassan, 
and  R.  Coe.  Mr.  W.  S.  D.  Moore  had  charge  of  an  independent  level 
party.  iVIessrs.  A.  F.  Hassan,  E.  W.  Hill,  J.  P.  Phelan,  W.  E.  Earle, 
and  H.  L.  Muldrow,  jr.,  were  attached  to  the  subdivision  and  topo- 
graphic party  of  Mr.  R.  H.  McKee. 

ON   ST.  LOUIS  AND   SAN   FRANCISCX)  RAILBOAD. 

Feet 

Chelsea,  4  miles  south  of;  spike  in  mile  pole  385 749, 466 

FROM   LELIAETTA,    ALONG    THE    MISSOURI,    KANSAS   AND    TEXAS 
RAILWAY,  TO  BIG  CABIN. 

I^liaetta,  2  miles  north  of;  square  hole  cut  in  a  limestone  post,  the  exposed 
surface  of  which  is  1.1  feet  by  0.45  feet,  buried  flush  with  ground  between 
'xth  and  seventh  telegraph  poles  north  of  mile  pole  ^^^g^e^^'^^^RSKyol^ 

h  telegraph  pole,  and  27  feet  left  of  track ^«0.0e4 
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Feet. 

Mazie;  spike  in  telegraph  mile  pole  478 608.  725 

Choteau;  square  hole  cut  in  sandstone  post  6  by  10  by  18  inches,  buried 

flush  with  ground  10  feet  west  of  track  and  10.5  feet  south  of  station 

building 625.236 

Choteau,  1  mile  north  of;  square  hole  cut  into  coping  stone  west  side  of 

south  pier,  bridge  over  Choteau  Creek 586. 294 

Pryor  Creek,  2  miles  south  of;  square  hole  cut  into  coping  stone,  northwest 

comer  of  north  abutment  bridge  244,  over  Pryor  Creek 595. 632 

U.S. 
Pryor  Creek;     -f     cut  in  sandstone  post  2  by  4  by  24  inches,  which  is 
B.  M. 

buried  flush  with  ground  near  southeast  comer  of  station  building 625. 236 

Pryor  Creek;  bronze  tablet  set  into  third  course  of  stone  above  sidewalk 

of  south  end  of  general  merchandise  store  occupied  by  J.  L.  Baugh 630. 976 

Perry,  2  miles  south  of;  square  hole  cut  into  second  coping  stone  of  east 

end  of  the  south  abutment  bridge  237,  near  mile  pole  460 614. 849 

Perry,  1  mile  north  of;  copper  bolt  sunk  into  east  coping  stone  of  south 

abutment  bridge  235,  2,000  feet  north  of  mile  pole  457 649. 499 

Adair,  3  miles  north  of;  copper  bolt  sunk  into  top  stone  of  ballast  wall  on 

east  side  of  south  abutment  bridge  over  Rock  Creek,  about  one-fourth 

mile  north  of  mile  pole  451 661. 277 

Big  Cabin,  3  miles  south  of;  square  hole  cut  into  top  stone  at  east  end  of 

south  abutment  bridge  230,  near  mile  pole  460 659. 925 

ALONG  TOWNSHIP  LINES. 

Comer  Ts.  22  and  23  N.,  Rs.  17  and  18  E.,  iron  post 803.656 

Comer  Ts.  22  and  23  N.,  Rs.  18  and  19  E.,  iron  post 633.496 

Comer  Ts.  22  and  23  N.,  Rs.  19  and  20  E.,  iron  post 657.896 

Comer  Ts.  22  and  23  N.,  Rs.  20  and  21  E.,  iron  post 689.656 

Comer  Ts.  22  and  23  N.,  Rs.  21  and  22  E.,  iron  post 854.443 

Comer  Ts.  21  and  22  N.,  Rs.  21  and  22  E.,  iron  post 1,013.253 

Comer  Ts.  21  and  22  N.,  Rs.  20  and  21  E.,  iron  post 942.151 

Comer  Ts.  21  and  22  N.,  Rs.  19  and  20  E.,  iron  post 670.751 

Witness  comer  Ts.  21  and  22  N.,  Rs.  18  and  19  E.,  iron  poet 606.36 

CoraerTs.  21  and  22  N.,  Rs.  17  and  18  E.,  iron  post 797.892 

Closing  corner  T.  20  N.,  Rs.  17  and  18  E.,  iron  post 626.954 

Standard  comer  T.  21  N.,  Rs.  17  and  18  E.,  iron  poet 628.744 

Closing  comer  T.  20N.,R8.  18  and  19  E.,  iron  post 618.974 

Standard  comer  T.  21  N.,  Rs.  18  and  19  E.,  iron  post 620.204 

Closing  comer  T.  20  N.,  Rs.  19  and  20  E.,  iron  post 656.533 

Standard  comer  T.  21  N.,  Rs.  19  and  20  E.,  iron  post 660.595 

Closing  comer  T.  20  N.,  Rs.  20  and  21  E.,  iron  poet 891.033 

Witness  comer  to  standard  comer  T.  21  N.,  Rs.  20  and  21  E.,  iron  post. .  785. 613 

Closing  comer  T.  20  N.,  Rs.  21  and  22  E.,  iron  post 960.913 

Standard  comer  T.  21  N.,  Re.  21  and  22  E.,  iron  post 998.423 

Corner  Ts.  l.)and  20N.,  Rs.  21  and  22  E.,  iron  post 1,124.823 

Corner  Ts.  19  and  20  N.,  Rs.  20  and  21  E.,  iron  post 900.015 

Corner  Ts.  19  and  20  N.,  Rs.  19  and  20  E.,  iron  poet 642.685 

Corner  Ts.  19  and  20  N.,  Rs.  18  and  19  E.,  iron  post 653. 165 

Corner  Ts.  19  and  20  N.,  Re.  17  and  18  E.,  iron  post 626.855 

Comer  Ts.  18  and  19  N.,  Rs.  17  and  18  E.,  iron  post 608.054 

Comer  Ts.  18  and  19  N.,  Rs.  18  and  19  E.,  iron  post 9'9???^.  ?y  >r^^     626. 16 
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Feet. 

Corner  Ts.  18  and  19  N.,  Re.  19  and  20  E.,  iron  poet 883.755 

Corner  Ts.  18and  19  N.,  Re.  20and21  E.,  iron  poet 918.786 

Comer  Ts.  18  and  19  N.,  Rs.  21  and  22  E.,  iron  poet 963.046 

SILOAM  QUADRANGLE   (INDIAN  TERRITORY^ARKANSAS) . 

The  railroad  levels  were  run  by  Messrs.  R.  Coe  and  W.  S.  D.  Moore. 
Messi-s.  W.  E.  Earle,  G.  Nick,  E.  W.  Hill,  S.  C.  Pitts,  and  H.  L. 
Muldrow,  jr.,  were  attached  to  the  subdivision  and  topographic  pai-tv 
of  Mr.  R.  H.  McKee. 

ALONG    THE     KANSAS    CITY,    PriTSBUBG    AND     GULF    RAILROAD 
TO   SILOAM   SPRINGS,   ARKANSAS. 

Feet 
Comer  Ts.  18  and  19  N.,  Rs.  25  and  26  E.,  iron  post  12  chainB  west  from 

railroad 1,012.878 

Intersection  of  railroad  with  Arkansas-Cherokee  boundary  line,  iron  poet.      970. 83 
Siloam  Springs;  iron  post  at  southwest  comer  of  platform,  60  feet  south 
of  station  building  and  15  feet  west  of  track 1,148.604 

ALONG  TOWNSHIP  LINES. 

Comer  Ts.  22  and  23  N.,  Rs.  22  and  23  E.,  iron  post 1,022.786 

ComerTs.  22  and  23  N.,  Rs.  23  and  24  E.,  iron  post 1,058.716 

Comer  Ts.  22  and  23  N.,  Rs.  24  and  25  E.,  iron  post 1,130.963 

Arkansas-Cherokee  boundary  line,  closing  comer  Ts.  22  and  23  N.,  R.  25 

E., iron  post 1,064.453 

Arkansas-Cherokee  boundary  line;  witness  to  closing  comer  Ts.  21  and 

22N.,R.  25E.,ironpo8t 982.812 

ComerTs.  21  and  22  N.,  Rs.  24  and  25  E.,  m)n  post 976.663 

ComerTs.  21  and  22  N.,  Rs.  23  and  24  R,  iron  post 1,029.203 

ComerTs.  21  and  22  N.,  Rs.  22  and  23  E.,  iron  post 964.553 

Closing  comer  T.  20  N.,  Rs.  22  and  23  E.,  iron  post 1,(^.473 

Standard  comer  T.  21  N.,  Rs.  22  and  23  E.,  iron  post 998.103 

Closing  corner  T.  20  N.,  Rs.  23  and  24  E.,  iron  post 1,095.003 

Standard  comer  T.  21  N.,  Rs.  23  and  24  E.,  iron  poet 1,086,423 

Closing  comer  T.  20  N.,  Rs.  24  and  25  E.,  iron  post 1,139.403 

Standard  comer  T.  21  N.,  Rs.  24  and  25  E.,  iron  post 1,158.543 

Closing  comer  T.  20  N.,  Rs.  25  and  26  E.,  iron  post 1,158.085 

Arkansas-Cherokee  boundary  line,  closing  comer  Th.  20  and  21  N.,  R.  25 

E.,  iron  post 1,137.313 

Arkansas-Cherokee  boundary  line,  closing  comer  Ts.  19  and  20  N.,  R.  26 

E.,  iron  post 1,147.027 

Corner  Ts.  19  and  20  N.,  Rs.  25  and  26  E.,  iron  post 1,124.022 

Comer  Ts.  19  and  20  N.,  Rs.  24  and  25  E.,  iron  post 973. 993 

ComerTs.  19  and  20  N.,  Rs.  23  and  24  E.,  iron  post 1,106.623 

Comer  Ts.  19  and  20  N.,  Rs.  22  and  23  E. ,  iron  poet 1, 105. 753 

ComerTs.  18  and  19N.,Rs.  22  and  23  E.,  iron  post 1,002.273 

ComerTs.  18  and  19  N.,Rs.  23  and  24  E. ,  iron  post 1,045.231 

ComerTs.  18  and  19N.,Rs.  24  and  25  E.,  iron  post...' 1,074.378 

Arkansas-Cherokee  boundary  line,  closing  comer  Ts.  18  and  19  N.,  R.  26 

E.,  iron  post 2 9ll^Al^iyT',)r!y ^096.^62 
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WINSLOW  QUADRANGLE  (INDIAN  TERRITORY-ARKANSAS). 

Levels  for  this  small  fractional  quadrangle  were  run  by  Mr.  J.  H. 
Carlock,  of  Mr.  C.  W.  Goodlove's  party,  and  Mr.  H.  M.  Tidwell,  of 
Mr.  R.  H.  McKee's  party. 

ALONQ   TOWNSHIP  LINES. 

Feet. 
Arkansas-Choctaw  boundary  line,  closing  comer  Ts.  17  and  16  N.,  R.  26 

E.,  iron  post 1,062.238 

Comer  of  Ts.  14  and  15  N.,  Ra.  26  and  27  E.,  iron  poet 1,574.13 

Arkansas-Choctaw  boundary  line,  closing  comer  Ts.  14  and  15  N.,  R.  27 

E.,  iron  post i 1,681.43 

Arkansas-Choctaw  boundary  line,  closing  comer  Ts.  13  and  14  N.,  R.  27 

E.,  iron  post 1,017.74 

Comer  Ts.  13  and  14  N.,  Rs.  26  and  27  E.,  iron  post 956 

Closing  comer  T.  12  N.,  Rs.  26  and  27  E.,  iron  post 590.308 

Standard  comer  T.  13  N.,  Rs.  26  and  27  E.,  iron  post 657. 058 

Arkansas-Choctaw  boundary  line,  closing  comer  Ts.  12  and  13  N.,  R.  27 

E.,  iron  post 700.888 

TAHLEQUAH  QUADRANGLE. 

The  railroad  levels  were  run  by  Messrs.  E.  L.  Faison,  W.  S.  D. 
Moore,  and  R.  Coe.  Mr.  W.  S.  D.  Moore  had  an  independent  level 
party.  Mr.  J,  H.  Carlock  was  attached  to  the  subdivision  and  topo- 
graphic party  of  Mr.  C.  W.  Goodlove;  Mr.  J.  P.  Walker  to  Mr.  J. 
Ahern's  party;  and  Messrs.  H.  L.  Muldrow,  W.  S.  D.  Moore,  H.  M. 
Tidwell,  H.  H.  Hellen,  and  D.  Hannegan  ran  levels  for  Mr.  R.  H. 
McKee's  party. 


FROM    MARBLE,     ALONG    THE    KANSAS    CITY,     PITTSBURG    AND 

Feet. 


GULP  RAILROAD,   TO  WE8TVILLE. 


Marble,  2  miles  south  of;  intersection  of  railroad  with  third  standard 
parallel  fiorth,  R.  23  E.,  near  railroad  mile  pole  283,  iron  post 635. 527 

Marble,  1  mile  north  of;  intersection  of  railroad  with  township  line, 
T.  13  N.,. Rs.  23  and  24  E.,  near  railroad  mile  pole  280,  iron  post 639. 991 

Bunch,  1^  miles  south  of;  on  northwest  comer  of  south  abutment,  bridge 
over  Sallisaw  Creek 734. 515 

Kenedy's  siding,  2  miles  north  of;  intersection  of  railroad  with  township 
line,  Ts.  14  and  15  N.,  R.  24  E.,  1,000  feet  south  of  railroad  mile  pole 
268,  iron  post 838.17 

Stilwell;  square  hole  cut  in  northeast  comer  of  foundation  stone  of  coal 
schute 1,106.048 

Barren,  2  mil^  south  of;  intersection  of  railroad  with  fourth  standard 
parallel,  45  feet  west  of  quarter  comer  of  sec.  34,  T.  17  N.,  R.  25  E,,  660 
feet  north  of  mile  pole  252,  iron  post 924. 316 

Barren,  J  mile  south  of;  northwest  anchor  bolt,  on  last  coping  stone  o! 
north  abutment,  bridge  over  Barren  Fork 876.073 

Westville;  intersection  of  railroad  and  township  line,  Ts.  17  and  1%  "^., 
R.  26  E.,  1,480  feet  north  of  mile  pole  245,  and  1,790  feet  soutH  ol^NeB\r 
ville  station,  iron  post --- \  A^-  ^^ 

Digitized  by  KJKJKJW  IK., 
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ALONG   TOWNSHIP   LINES. 

Comer  Ts.  17  and  18  N.,  Rs.  22  and  23  E.,  iron  post 7'J9."/ 

Corner  Ts.  17  and  18  N.,  Rs.  23  and  24  E.,  iron  post 1,030, tV 

Comer  Ts.  17  and  18  N.,  Rs.  24  and  25  E.,  iron  post 1,107.:; 

Comer  Ts.  17  and  18  N.,  Rs.  25  and  26  E.,  iron  poet l,12^^> 

Arkansas-Choctaw  boundary  line,  closing  comer  T&.  17  and  18  N.,  R.  26  £., 

iron  post 1,  ird>4: 

Arkansas-Choctaw  boundary  line,  closing  comer  fourth  standard  parallel, 

R.  26  K,  iron  post 1,119.2*^ 

Standard  comer  T.  17  N.,  Rs.  25  and  26  E.,  iron  post l,078,va, 

Closing  comer  T.  16  N.,  Rg.  25  and  26  E.,  iron  post 1,130.7" 

Standard  comer  T.  17  N.,  Rs.  24  and  25  E.,  iron  post 1,156144? 

Closing  comer  T.  16  N.,  Rs.  24  and  25  E.,  iron  post l,074.Viy5 

Standard  comer  T.  17  N.,  Rs.  23  and  24  E.,  iron  post 1,085.?:' 

aosing  comer  T.  16  N.,  Rs.  23  and  24  E.,  iron  post 1,060.M^. 

Standard  comer  T.  17  N.,  Rs.  22  and  23  E.,  iron  post 892.77^ 

Closing  comer  T.  16  N.,  Rs.  22  and  23  E.,  iron  poet 921.  :JS 

Witness  comer  to  Ts.  15  and  16  N.,  Rs.  22  and  23  E.,  iron  poet 623.  T^^ 

Comer  Ts.  15  and  16  N.,  Rs.  23  and  24  E.,  iron  post 982.496 

Comer  Ts.  15  and  16  N.,  Rs.  24  and  25  E.,  iron  poet 1,019.:=^ 

Comer  Ts.  15  and  16  N.,  Rs.  25  and  26  E.,  iron  poet 1,  in.l*S^ 

Comer  Ts.  14  and  15  N.,  Rs.  25  and  26  E.,  iron  post 1,226.8^ 

Comer  Ts.  14  and  15  N.,  Ra  24  and  25  E.,  iron  poet 1,353.:*) 

Comer  Ts.  14  and  15  N.,  Rs.  23  and  24  E.,  iron  post 1,015.(^ 

Comer  Ts.  14  and  15  N.,  Rs.  22  and  23  E.,  iron  post SOt.T'C 

Corner  Ts.  13  and  14  N.,  Rs.  22  and  23  E.,  iron  post 1,283.271 

Comer  Ts.  13  and  14  N.,  Re.  23  and  24  E.,  iron  poet 766.501 

Comer  Ts.  13  and  14  N.,  Rs.  24  and  25  E.,  iron  post l,174.5n 

Corner  Ts.  13  and  14  N.,  Rs.  25  and  26  E.,  iron  poet 802.851 

Standard  corner  T.  13  N.,  Rs.  25  and  26  E.,  iron  post 760.62S 

Closing  corner  T.  12  N.,  Rs.  25  and  26  E.,  iron  post 6W.12& 

Standard  comer  T.  13  N.,  Rs.  24  and  25  E.,  iron  poet 887.  m 

Closing  comer  T.  12  N.,  Rs.  24  and  25  E.,  iron  post 798. a» 

Standard  comer  T.  13  N.,  Rs.  23  and  24  E.,  iron  post 721.787 

Closing  comer  T.  12  N.,  Rs.  23  and  24  E.,  iron  poet 639.786 

Standard  corner  T.  13  N.,  Rs.  22  and  23  E.,  iron  post 564.67S 

Closing  corner  T.  12  N.,  Rs.  22  and  23  E.,  iron  poet 711.48? 

MUSCOGEE  QUADRANGLE. 

The  railroad  levels  were  run  by  Messrs.  R.  Coe,  G.  A.  Purington, 
A.  F.  Hassan,  J.  Phelan,  and  C.  B.  Odell.  Messrs.  W.  S.  D.  Moore, 
C.  B.  Odell,  A.  F.  Hassan,  E.  M.  Fry,  and  E.  L.  Faison  had  charge  of 
independent  parties.  Messrs.  George  Nick  and  J.  P.  Walker  were 
attached  to  the  subdivision  and  topographic  party  of  Mr.  Jeremiah 
Ahern,  while  Messrs.  H.  L.  Muldrow,  H.  H.  Hellen,  and  W.  S.  D. 
Moore  were  attached  to  that  of  Mr.  R.  H.  McKee. 

FROM    CHECOTAH,    ALONG    THE    MISSOURI,    KANSAS  AND    TEXAS 

RAILWAY,    TO   WAGONER. 

Feet. 

Checotah,  i  mue  north  of;  cottonwood  tree  60  feet  left  of  line  and  100  feet 

north  of  mile  i>ole  525 orgrtizsdby^irioogii.^-^^^ 
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Feet. 
Oktaha,  2  miles  south  of ;  copper  bolt  in  natural  ledge  of  stone  84.5  feet 

west  of  track  and  1,815  feet  south  of  mile  pole  519;  opposite  old  water 

tank  foundation 551 .  745 

Oktaha,  spike  in  first  telegraph  pole  south  of  mile  pole  517 591. 278 

Summit,  IJ  miles  south  of;  copper  bolt  set  8  inches  from  east  edge  of  the 

east  coping  stone  of  south  pier,  bridge  273 570. 745 

Summit,  spike  in  mile  pole  510 601.786 

Muscogee,  iron  post  at  southeast  comer  of  Hotel  Adams  lawn,  24.3  feet 

from  railroad  and  19.7  feet  from  hotel 599. 829 

Muscogee,  bronze  tablet  in  second  course  of  stone  above  sidewalk  of  First 

National  Bank  building,  left  of  entrance 608.618 

Wybark,  1  mile  south  of ;  square  hole  cut  into  top  stone  on  east  side  of 

ballast  wall,  south  abutment  Missouri,  Kansas  and  Texas  Railway  bridge 

over  Arkansas  River 527. 559 

Blackstone,  }  mile  north  of ;  copper  bolt  sunk  into  coping  stone  of  east 

side  of  south  abutment  of  bridge  over  Verdigris  River 518. 941 

Gibson  station,  }  mile  south  of ;  square  hole  cut  into  west  coping  stone  of 

north  abutment  of  bridge  south  of  mile  pole  493 535. 302 

Wagoner,  copper  bolt  sunk  into  stone,  54  feet  north  of  the  intersection  of 

the  Missouri,  Kansas  and  Texas  and  St.  Louis,  Iron  Mountain  and 

Southern  railroads 578. 472 

FROM    IIXINOIS    ALONG    THE    ST.    LOUIS,   IRON    MOUNTAIN   AND 
SOUTHERN    RAILWAY  TO  WAGONER. 

Illinois,  2  miles  south  of;  copper  bolt  set  into  coping  stone  of  north  side 

of  west  pier  of  bridge  over  Illinois  River 477. 282 

Illinois,  2}  miles  nort^  of;  at  the  intersection  of  railroad  and  third  stand- 
ard parallel  north;  a  sandstone  post  18  by  18  by  15  inches,  set  between 
two  small  elm  trees,  which  are  55.8  feet  right  of  railroad 500. 203 

Braggs,  3  miles  south  of;  nail  in  post  oak  tree  24  inches,  45  feet  right  of 

railroad 494. 454 

Braggs,  3  miles  north  of;  copper  bolt  set  into  third  coping  stone  of  north 

end  of  east  pier  of  bridge  104,  which  is  700  feet  west  of  mile  pole  567. . .      502. 315 

Fort  Gibson,  2}  miles  south  of;  square  hole  cut  into  second  coping  stone 

of  east  pier  of  bridge  106  over  Bayou  Manard 510. 732 

Fort  Gibson,  1  mile  north  of;  copper  bolt  set  into  third  coping  stone  of 

east  pier  of  bridge  over  Grand  River 515. 515 

Correta,  1  mile  south  of;  nail  in  post  oak  12  inches  in  diameter,  75  feet 

right  of  track,  300  feet  east  of  mile  pole  579 550.334 

CJorreta,  1  mile  north  of;  red  oak  20  inches  in  diameter,  75  feet  right  of 

track,  90  feet  north  of  mile  pole  581 515.528 

Wagoner,  bronze  tablet  set  into  first  course  of  stone,  2i  feet  above  side- 
walk, and  8  inches  from  south  comer  of  First  National  Bank  Building  .      5S8. 436 

ALONG  TOWNSHIP  LINES. 

ComerTs.l7andl8N.,R8. 17and  18  E.,  iron  post 565.162 

Comer  Ts.  17  and  18  N.,Rs.  18  and  19  E.,  iron  post 545.261 

Comer  Ts.  17  and  18  N.,Rs.  19  and  20  E.,  iron  post 691.926 

Comer  Ts.  17  and  18  N. ,  Rs.  20  and  21  E. ,  iron  post 676. 141 

Comer  Ts.  17  and  18  N.,  Rs.  21  and  22  E.,  iron  post 928. 561 

Standard  comer  T.  17  N. ,  Rs.  21  and  22  E. ,  iron  post 798. 569 

Closing  comer  T.  16  N. ,  Rs.  21  and  22  E. ,  iron  post o4g^t+3ed-by-v=i\  814. 089 

Standard  comer  T.  1 7  N. ,  Rs.  20  and  21  E. ,  iron  post i 81 1 .  423 
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Feet 

Cloeing  comer  T.  16  N. ,  Rs.  20  and  21  E. ,  iron  poet 756. 873 

Standard  comer  T.  17  N.,Rfl.  19  and  20  E.,  iron  poet 679.989 

Standard  comer  T.  17  N. ,  Rs.  18  and  19  E. ,  iron  post 565. 106 

Standard  comer  T.  17  N.,  17  and  18  E.,  iron  poet 613.175 

Comer  Xb.  16  and  16  N.,  Rs.  17  and  18  E.,  iron  poet 608.222 

Comer  Ts.  15  and  16  N.,  Rs.  18  and  19  E.,  iron  poet 515.2 

Comer  Ts.  15  and  16  N.,  Rs.  19  and  20  E.,  iron  poet 60L499 

Comer  Ts.  15  and  16  N.,  Rs.  20  and  21  E.,  iron  poet 666.965 

Comer  Ts.  15  and  16  N.,  Rs.  21  and  22  E.,  iron  poet 832.446 

Comer  Ts.  Hand  16  N.,  Rs.  21  and  22  E.,  iron  poet 768.502 

Corner  Ts.  14  and  15  N.,  Rs.  20  and  21  E.,  iron  poet 660.562 

Comer  Ts.  14  and  15  N.,  Rs.  18  and  19  E.,  iron  poet 560.153 

Comer  Ts.  14  and  15  N.,  Rs.  17  and  18  K,  iron  poet 626.221 

Comer  Ts.  13  and  14  N.,  Rs.  17  and  18  E.,  iron  poet 612.197 

Comer  Ts.  13andl4N.,  Rs.  18  and  19  E.,  iron  poet 57ai97 

Comer  Ts.  13  and  14  N.,  Rs.  20  and  21  E.,  iron  poet 776.775 

Comer  Ts.  13  and  14  N.,  Rs.  21  and  22  E.,  iron  poet 527.225 

Standard  comer  T.  13  N.,  Rs.  21  and  22  E.,  iron  post 828.097 

Closing  comer  T.  12  N.,  Rs.  21  and  22  E.,  iron  poet 799.963 

Standard  corner  T.  13  N.,  Rs.  20  and  21  E.,  iron  post 613.945 

Closing  corner  T.  12  N.,  Rs.  20  and  21  E.,  iron  post 504.063 

Standard  comer  T.  13  N.,  Rs.  19  and  20  E.,  iron  poet 533.015 

Cloeing  comer  T.  12  N.,  Rs.  19  and  20  E.,  iron  poet 544.099 

Standard  comer  T.  13  N.,  Rs.  18  and  19  E.,  iron  poet 510.016 

Closing  corner  T.  12  N.,  Rs.  18  and  19  K,  iron  poet 512.755 

Standard  comer  T.  13  N.,  Rs.  17  and  18  E.,  iron  poet 708.645 

Closing  comer  T.  12  N.,  Rs.  17  and  18  E.,  iron  poet 733.745 

OKMULGEE  QUADRANGLE. 

No  milroad  levels  were  nin  in  this  quadrangle.  Messrs.  W.  S.  D. 
Moore,  C.  B.  Odell,  A.  F.  Hassan,  E.  M.  Fry,  E.  H.  Lonsdale,  and 
E.  L.  Faison  had  charge  of  independent  level  parties. 

ALONG   TOWNSHIP  LINES. 

Feet 

Comer  Ts.  17  and  18  N.,  Rs.  12  and  13  E.,  iron  post 720.067 

Comer  Ts.  17  and  18  N.,  Rs.  13  and  14  E.,  iron  post 618.257 

Comer  Ts.  17  and  18  N.,  Ra.  14andl5E.,  iron  poet 629.297 

Comer  Ts.  17  and  18  N.,  Rs.  15  and  16  K,  iron  post 723.357 

Comer  Ts.  17  and  18  N.,  Rs.  16and  17  E.,  iron  post 524.007 

Standard  comer  T.  17  N.,  Rs.  16  and  17  E.,  iron  poet 601496 

Standard  comer  T.  17  N.,  Rs.  15  and  16  E.,  iron  poet 565.459 

Standard  comer  T.  17  N.,  Rs.  14  and  15  E.,  iron  poet 704. 2 

Standard  comer  T.  17  N.,  Rs.  13  and  14  E.,  iron  poet 597.175 

Standard  comer  T.  17  N.,  Ra.  12  and  13  E.,  iron  poet 711.175 

CoraerTs.  15  and  16  N.,  Rs.  12  and  13  E.,  iron  poet 716.168 

Comer  Ts.  15  and  16  N.,  Rs.  13  and  14  E.,  iron  poet 654.172 

Corner  Ts.  15  and  16  N.,  Rs.  14  and  15  E.,  iron  poet 670.174 

Comer  Ts.  15  and  16  N.,  Rs.  15  and  16  E.,  iron  poet 562.187 

Comer  Ts.  15  and  16  N.,  Re.  16  and  17  E.,  iron  poet 567.268 

Comer  Ts.  14  and  15  N.,  B».  16  and  17  E.,  iron  poet 650.174 

Corner  Ts.  14  and  15  N.,  Re.  15  and  16  E.,  iron  post 607.19 

Corner  Ts.  14  and  15  N.,  Rm.  14  and  15  E.,  iron  poet D\m2^d:\5^GoOQ  ^^*  ^""^ 

ComerTs.  14  and  15  N.,  Rs.  13  and  14  E„  iron  poet .V  768.188 
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Feet 

Comer  Th.  14  and  15  N.,  Rs.  12  and  13  E.,  iron  poet 885.166 

Comer  Ts.  13  and  14  N.,  Rs.  12  and  13  E.,  iron  poet 678.227 

Comer  Ts.  13  and  14  N.,  Ra.  13  and  14  E.,  iron  post 698.195 

Comer  Ts.  13  and  14  N.,  Rs.  14  and  15  E.,  iron  port 658.198 

Comer  Ts.  13  and  14  N.,  Rs.  15  and  16  E.,  iron  poet 635.197 

Corner  Ts.  13  and  14  N.,  Rs.  16  and  17  E.,  iron  port 680.856 

Standard  corner  T.  13  N.,  Rs.  16  and  17  E.,  iron  port 611.863 

Closing  comer  T.  12  N.,  Rs.  16  and  17  E.,  iron  port 616.846 

Standanl  comer  T.  13  N.,  Rs.  15  and  16  E.,  iron  port 644.858 

Closing  comer  T.  12  N.,  Rs.  15  and  16  E.,  iron  port 639.823 

Standard  corner  T.  13  N.,  Rs.  14  and  15  E.,  iron  port 805.861 

Closing  comer  T.  12  N.,  Rs.  14  and  15  E.,  iron  port 742.85 

Standard  corner  T.  13  N.,  Rs.  13  and  14  E.,  iron  post 660.86 

Closing  comer  T.  12  N.,  Rs.  13  and  14  E.,  iron  poet 648.866 

Standard  corner  T.  13  N.,  R.««.  12  and  13  E.,  iron  post 789.952 

Closing  comer  T.  12  N.,  Rs.  12  and  13  E.,  iron  poet 807.215 

NUYAKA   QUADRANGLE. 

The  levels  in  this  quadrangle  were  run  by  several  independent  par- 
ties under  Messrs.  W.  S.  D.  Moore,  W.  R.  Manning,  A.  F.  Hassan, 
E.  M.  Fry,  E.  L.  Faison,  C.  B.  OdeU,  and  E.  H.  Lonsdale. 

ALONG  TOWNSHIP  LINES. 

Feet. 

Comer  Ts.  17  and  18  N.,  Rs.  8  and  9  E.,  iron  poet 831.885 

Corner  Ta.  17  and  18  N.,  Ra.  11  and  12  K,  iron  poet 649.175 

Standanl  corner  T.  17  N.,  Rs.  11  and  12  E.,  iron  poet 881.175 

Closing  comer  T.  16  N.,  Rs.  11  and  12  E.,  iron  poet 843.027 

Standard  corner  T.  17  N.,  Rs.  10  and  11  E.,  iron  poet 767.137 

Closing  corner  T.  16  N.,  Rs.  lOand  11  E.,  iron  poet 699.286 

Closing  comer  T.  16  N.,  Rs.  9  and  10  E.,  iron  poet 758.305 

Standard  corner  T.  17  N.,  Rs.  8and9E.,  iron  poet 923.309 

Comer  Ts.  15  and  16  N.,  Rs.  8  and  9  E.,  iron  poet 780.763 

Corner  Ts.  15  and  16  N.,  Rs.  9  and  10  E.,  iron  poet 757.385 

Comer  Ts.  15  and  16  N.,  Rs.  10  and  11  E.,  iron  poet 969.152 

Corner  Ts.  15  and  16  N.,  Rs.  11  and  12  E.,  iron  poet 792.165 

Comer  Ts.  14  and  15  N.,  Rs.  11  and  12  E.,  iron  poet 831.169 

Comer  Ts.  14  and  15  N.,  Rs.  10  and  11  E.,  iron  poet 726.351 

Comer  Ts.  14  and  15  N.,  Rs.  9  and  10  E.,  iron  post 798.297 

Comer  Ts.  14  and  15  N.,  Rs.  8  and  9  E,,  iron  poet 846.11 

Corner  Ts.  13  and  14  N.,  Rs.  8  and  9  E.,  iron  post 717.728 

Corner  Ts.  13  and  14  N.,  Rs.  9  and  10  E.,  iron  poet 756.488 

Corner  Ts.  13  and  14  N.,  Rs.  10  and  11  E.,  iron  poet 673. 398 

Comer  Ts.  13  and  14  N.,  Ra.  11  and  12  E.,  iron  poet 869.598 

Standard  corner  T.  13  N.,  Rs.  11  and  12  E.,  iron  poet 84L561 

Standard  corner  T.  13  N.,  Rs.  10  and  11  E.,  iron  poet 748.85 

Standard  corner  T.  13  N.,  Rs. -9  and  10  E.,  iron  poet 782.842 

Standard  comer  T.  13  N.,  Rs.  8  and  9  E.,  iron  poet 876.842 

WEWOKA   QUADRANGLE. 

The  i-ailroad  levels  were  run  by  Mr.  E.  L.  Faison.  Messrs.  W.  S.  D. 
Moore,  W.  R.  Manning,  and  E.   L.  Faison   had  independent  level 

parties^^^^  175 7  ^g  -^ ^v GoOgk 
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FROM    HOLDENVILLE,  ALONG     THE    CHOCTAW,    OKLAHOMA  AN1> 

GULF  RAILROAD,  TO   WEWOKA. 

F««t 
Holdenville,  3  miles  east  of;  square  hole  cut  in  large  stone  30  feet  south  of 

track  and  35  feet  east  of  trestle  No.  154 813. 6J* 

Holdenville;  iron  post  at  northwest  corner  of  platform,  75  feet  west  of  sta- 
tion building  and  15  feet  north  of  track 8flBL  744 

Wewoka;  iron  post  south  of  track,  5  feet  east  of  mile  pole  No,  99  and  2,400 
feet  west  of  station  building * 786. 277 

ALONG   TOWNSHIP   LINES. 

Comer  Ts.  11  and  12  N.,  Rs.  8  and  9  E.,  iron  post ^6.074 

Comer  Ts.  11  and  12  N.,  Rs.  9  and  10  E.,  iron  poet «)3.553 

Comer  Ts.  11  and  12  N.,  Rs.  10  and  11  E.,  iron  post 889.942 

Comer  Ts.  11  and  12  N.,  Rs.  11  and  12  K,  iron  post 716.135 

Comer  Ts.  10  and  11  N.,  Rs.  Hand  12  E.,  iron  post 726.32 

ComerTs.  10  and  11  N.,  Rs.  lOand  11  E.,  iron  post 893.3S8 

Comer  Ts.  10  and  11  N.,  Rs.  9  and  10  E.,  iron  post 855.062 

ComerTs.  10  and  11  N.,  Rs.  8  and  9  E.,  iron  post 826.052 

ComerTs.  9  and  ION.,  Rs.  8  and  9  E.,  iron  post 846. 83& 

ComerTs.  9  and  ION.,  Rs.  9  and  10  K,  iron  post 855.908 

ComerTs.  9 and  ION.,  Rs.  10 and  11  K,  iron  post 748.966 

ComerTs.  9  and  ION.,  Rs.  11  and  12  E.,  iron  post 733.106 

Standard  comer,  T.  9  N.,  Rs.  11  and  12  E.,  iron  post 832.S55 

Standard  comer,  T.  9  N.,  Rs.  10  and  11  E.,  iron  post 787. 2S3 

Standard  comer,  T.  9  N.,  Rs.  9  and  10  E.,  iron  post 734. 165 

Standard  comer,  T.  9  N.,  Rs.  8  and  9  E.,  iron  post 847. 189 

ComerTs.  7  and  8  N.,  Rs  8  and  9  E.,  iron  post 798.729 

ComerTs.  7  and  8  N.,  Rs.  9  and  10  E.,  iron  post 866.892 

ComerTs.  7  and  8  N.,  Rs.  10  and  11  E.,  iron  post 921.165 

ComerTs.  7  and  8  N.,  Rs.  11  and  12  E.,  iron  post 811.812 

ComerTs.  6  and  7  N.,  Rs.  11  and  12  E.,  iron  post 8W.791 

ComerTs.  6  and  7  N.,  Rs.  10  and  11  E.,  iron  post 827.7*^7 

ComerTs.  6and7N.,  Rs.  9  and  10  E.,  iron  post 800.811 

ComerTs.  6  and  7  N.,  Rs.  8  and  9  E.,  iron  post 752.823 

CANADIAN  QUADRANGLE. 

The  railroad  levels  were  run  by  Mr.  G.  A.  Purington.  Messrs.  K 
L.  Faison,  W.  R.  Manning,  and  W.  S.  D.  Moore  had  independent  level 
parties.  Messrs.  George  Nick  and  J.  P.  Walker  were  attached  to  the 
topographic  and  subdivision  party  of  Mr.  Jeremiah  Ahern,  while 
Messrs.  Moore  and  Purington  were  attached  for  a  short  time  to  that 
of  Mr.  W.  B.  Cbrse. 

FROM    m'aLESTER,    ALONG    THE    BUS80URI,    KANSAS    AND    TEXAS 
RAILWAY,    TO   CHECOTAH. 

FwrU 

McAlester,  3  miles  north  of;  nail  in  post  oak  36  inches  in  diameter,  50  feet 
right  of  track  and  1,100  feet  south  of  mile  pole  661 623.  .=v>7 

Reams,  J  mile  south  of;  copper  bolt  sunk  into  first  coping  stone  of  north- 
east abutment  of  trestle  317,  3,000  feet  north  of  mile  pole  566 612. 067 

Reams;  on  "head  block*'  of  north  end  of  siding ./r> |  595. 3 

Digitized  by  VjOOQ i\^ 
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Feet. 
Reams,  5  miles  north  of;  copper  bolt  set  into  stone  on  northeast  abutment, 

north  end  of  trestle  310,  which  is  the  first  trestle  south  of  mile  pole  550. .  609. 022 
South  Canadian,  i  mile  north  of;  nail  in  root  of  black  jack  oak,  24  inches 

in  diameter,  60  feet  left  of  track  and  60  feet  north  of  mile  pole  547 664. 873 

South  Canadian,  3|  miles  north  of;  copper  bolt  set  into  first  coping  stone  of 

northwest  abutment  bridge  304,  which  spans  the  South  Canadian  River.  556. 558 
Eufaula;  1,000  feet  north  of  station  building,  red  oak,  12  inches  in  diameter, 

50  feet  left  of  track  and  140  feet  north  of  mile  pole  538 617. 219 

Eufaula,  2  miles  north  of;  copper  bolt  set  into  first  coping  stone  on  north- 
west abutment  of  bridge  298,  which  spans  the  North  Canadian  River  . .  549. 439 
Bond;  copper  bolt  set  into  stdne  on  northwest  side  of  stone  culvert,  north 

of  section  house  75  and  90  feet  north  of  switch 661 .  031 

Checotah,  J  mile  south  of;  nail  in  cottonwood  tree  60  feet  left  of  track  and 

100  feet  north  of  mile  pole  525 637.201 

ALONG   TOWNSHIP  LINES. 

Comer  Ts.  11  and  12  N.,  Rs.  12  and  13  E.,  iron  post 872. 8J5 

Comer  Ts.  11  and  12  N.,  Rs.  13  and  14  E.,  iron  post 593.88 

Corner  Ts.  11  and  12  N.,  Rs.  14  and  15  E.,  iron  post 757.826 

Corner  Ts.  Hand  12  N.,  Rs.  15  and  16  E.,  iron  post 659.538 

Corner  Ts.  11  and  12  N.,  Rs.  16  and  17  E.,  iron  post 640.989 

Comer  Ts.  10  and  11  N.,  Rs.  16  and  17  E.,  iron  post 629.512 

Corner  Ts.  10  and  11  N.,  Rs.  15  and  16  E.,  iron  post 608.978 

Comer  Ts.  10  and  UN.,  Rs.  14and  15  E.,  iron  post 631.342 

Corner  Ts.  10 and  11  N.,  Rs.  13  and  14E.,  iron  post 663.469 

Corner  Ts.  lOandllN.,  Rs.  12  and  13 E.,  iron  post 735.478 

Comer  Ts,  9  and  10  N.,  Rs.  12  and  13 E.,  iron  post 803.885 

Comer  Ts.  9  and  ION.,  Rs.  13  and  14  E.,  iron  post 715.269 

Comer  Ts.  9  and  ION.,  Rs,  14  and  15  E.,  iron  post 672.545 

Comer  Ts.  9. and  ION.,  Rs.  15  and  16  K,  iron  post 630.256 

CJomerTs.  9  and  ION,  Rs.  16  and  17  E.,  iron  post 565.803 

Standard  comer  T.  9  N.,  Rs.  16  and  17  E.,  iron  post 562.048 

Standard  comer  T.  9  N.,  Rs.  15  and  16  E.,  iron  post 604,909 

Standard  comer  T.  9  N.,  Rs.  14  and  15  E.,  iron  post 675.827 

Standard  comer  T.  9  N.,  Rs.  13  and  14  E.,  iron  post 694,866 

Standard  comer  T.  9  N,  Rs.  12  and  13  E.,  iron  post 720.91 

Comer  Ts.  7  and  8  N.,  Rs.  12  and  13  E.,  iron  post 838.844 

Corner  Ts.  7  and  8  N,  Rs.  13  and  14  E.,  iron  post 702.795 

Comer  Ts.  7  and  8  N.,  Rs.  14  and  15  E.,  iron  post 651. 81 

Comer  Ts.  7  and  8  N.,  Rs.  15  and  16  E.,  iron  post 717. 276 

Comer  T.S.  7  and  8  N,,  Rs.  16  and  17  E.,  iron  post 760.818 

Comer  Ts.  6  and  7  N.,  Rs.  16and  17  K,  iron  post 761.818 

Corner  Ts.  6  and  7  N.,  Rs.  15  and  16  E.,  iron  post 557. 947 

Comer  Ts.  6  and  7  N,  Rs.  14  and  15  E.,  iron  post 880.861 

Corner  Ts.  6  and  7  N.,  Rs.  13  and  14  E.,  iron  post 657.959 

Comer  Ts.  6  and  7  N.,  Rs.  12  and  13  E.,  iron  post 766.841 

SANSBOIS  QUADRANGLE. 

No  levels  were  run  by  railroad  or  independent  parties.  Messra.  G. 
A.  Purington  and  W.  S.  D.  Moore  were  attached  to  the  subdivision 
and  topographic  party  of  Mr.  W.  B.  Corse  (relieved  by  Mr.  Farmer), 

and  Messi-s.  George  Nick  and  J.  P.  Walker  to  Mr.  J.  Ahern's  party. 
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ALONG  TOWNSHIP  LINES. 

Corner  Ts.  11  and  12  N.,  Rs.  17  and  18  E.,  iron  post 656^^^ 

Comer  Ts.  11  and  12  N.,  Rs.  18  and  19  E,,  iron  post 588-4*^ 

Comer  Ts.  11  and  12  N.,  Rs.  19  and  20  E.,  iron  post boI.tyS 

Comer  Ts.  11  and  12  K,  Rs.  20  and  21  E.,  iron  post 47a  ^^ 

Comer  Ts.  11  and  12  N.,  Rs.  21  and  22  E.,  iron  post 51S.M4 

Corner  Ts.  10  and  11  N.,  Rs,  21  and  22  K,  iron  poet 560..=! 

Corner  Ts.  10  and  11  N.,  Rs.  20  and  21  E.,  iron  post 468. '541 

Comer  Ts.  10  and  UN.,  Rs.  19  and  20  E.,  iron  poet 560.  oi4 

Comer  Ts.  10  and  11  N.,  Rs.  18  and  19  E.,  iron  post 872.  :>< 

Comer  Ts.  10  and  UN.,  Rs.  17  and  18  E.,  iron  post 586.11 

Comer  Ts.  9  and  10  N.,  Re.  17  and  18  E.,  iron  poet 871.  .Vt- 

Corner  Ts.  9  and  ION.,  Rs.  18  and  19  E.,  iron  post 815.  <l>^ 

Comer  Ts.  9  and  10  N.,  Rs.  19  and  20  E.,  iron  post 516. -Vi" 

Corner  Ts.  9  and  ION.,  Rs.  20  and  21  E.,  iron  poet 541.  7*^1 

Comer  Ts.  9  and  10  N.,  Ra.  21  and  22  E.,  iron  poet 605. 4i^ 

Standard  comer  T.  9  N.,  Rs.  21  and  22  E.,  iron  poet 473.  7o4 

Closing  comer  T.  8  N.,  Rs.  21  and  22  K,  iron  post 477.  S-M 

Standard  comer  T.  9  N.,  Rs.  20  and  21  E.,  iron  post 682.  ?74 

Closing  comer  T.  8  N.,  Rs.  20  and  21  E.,  iron  post 706.724 

Standard  corner  T.  9  N.,  ^Bs.  19  and  20  E.,  iron  post 627. 1(M 

Closing  corner  T.  8N.,  Rs.  19  and  20  E.,  iron  post 655.4^ 

Standard  comer  T.  9  N.,  Rs.  18  and  19  E.,  iron  poet 901. 9S7 

Closing  comer  T.  8  N.,  Rs.  18  and  19  E.,  iron  post 937.2S9 

Standard  comer  T.  9  N.,  Rs.  17  and  18  E.,  iron  post 8a4.5'ir 

Closing  comer  T.  8  N.,  Rs.  17  and  18  E.,  iron  post 340.344 

Corner  Ts.  7  and  8  N.,  Rs.  17  and  18  E.,  iron  poet 915.597 

Comer  Ts.  7  and  8  N.,  Rs.  18  and  19  E.,  iron  post 616.317 

Comer  Ts.  7  and  8  N.,  Rs.  19  and  20  E.,  iron  post 532.857 

Corner  Ts.  7  and  8  N.,  Rs.  20  and  21  E.,  iron  post.., 620.677 

Comer  Ts.  7  and  8  N.,  Rs.  21  and  22  K,  iron  post 602.797 

Comer  Ts.  6  and  7  N.,  Rs.  21  and  22  E.,  iron  post 801.  IOh 

Corner  Ts.  6  and  7  N.,  Rs.  20  and  21  E.,  iron  post 831.526 

Corner  Ts.  6  and  7  N.,  Rs.  19  and  20  E.,  iron  post 948.666 

Comer  Ts.  6  and  7  N.,  Rs.  18  and  19  E.,  iron  poet 1,293.066 

Corner  Ts.  Band  7  N.,  Rs.  17  and  18  E.,  iron  post 900.81 

SALLISAW   QUADRANGLE. 

The  railroad  levels  were  run  by  Messrs.  R.  Coe,  G.  A.  Purington,  E.  L. 

Faison,  E.  M.  Fry,  C.  H.  Hickman,  and  J.  W.  Phelan.     Mr.  J,  H.  Car- 

lock  was  attached  to  the  subdivision  and  topographic  party  of  Mr. 

C.  W,  Goodlove;  Messrs.  J.  P.  Walker  and  D.  Voorhees  to  that  of 
Mr.  J.  Ahern,  and  Messrs.  E.  M.  Fry  and  G.  A.  Purington  to  that  of 
Mr.  B.  A.  Fanner. 

FROM     SALLISAW,    ALONG    THE    KANSAS    CITT,    PITTSBLTIG    AND 

GULF  RAILROAD,  TO  POTEAU. 

FwL 

Sallisaw;  iron  post  set  at  south  end  of  platform,  east  of  track,  at  Kansas 

City,  Pittsburg  and  Gulf  Railroad  station 524.251 

Sallisaw,  4  miles  south  of;  intersection  of  railroad  with  sixth  guide  merid- 
ian east;  iron  post  set  in  line  of  telegraph  poles,  3,000  feet  north  of 
mile  pole  295 Qigiiisociiiy-^.a.viVJ' v  d67, 108 


nTCH.l  IN   IKDIAN   TERBITOBY.  101 

Feet. 

Gans,  i  mile  south  of;  the  intersectioii  of  raihx>ad  with  township  line,  Ts. 
10  and  11  N.,  R.  25  E.;  iron  post  set  in  line  of  telegraph  poles,  35  feet 
west  of  track 481.56 

Kedland,  i  mile  south  of;  intersection  of  railroad  with  township  line,  Ts. 
9  and  ION.,  R.  25  E.,  iron  post  15  feet  west  of  track 430.633 

Oak  Lodge,  2|  miles  south  of;  intersection  of  railroad  with  second  stand- 
ard parallel  north,  R.  25  E.,  spike  in  white  oak  (blazed  and  marked), 
50  feet  west  of  track 474.  72 

Hhady  Point,  J  mile  south  of;  intersection  of  township  line,  Ts.  7  and  8  N. , 
R.  25  £.,  100  feet  south  of  mile  pole  321,  and  60  feet  west  of  track;  iron 
post 427.565 

Poteau;  iron  post  set  at  south  end  of  station  platform,  36  feet  west  of  main 
track 457.005 

Poteau,  IJ  miles  south  of;  intersection  of  railroad  with  township  line,  Ts. 
Gand  7  N.,  R.  25  E.;  water  oak,  60 feet  west  of  track 441.805 

FROM   CAMERON,    ALONG   THE  ST.    LOUIS    AND    SAN    FRANCISCO 
RAILROAD,    TO   POTEAU. 

Cameron;  copper  bolt  in  stone  monument  57  feet  east  of  track  and  60  feet 
north  of  station  building.  Monument  is  referenced  by  a  stone  12  feet 
north  and  one  12  feet  east 487.591 

Cameron;  bronze  tablet  set  into  fifth  stone  above  foundation  course  at 
southeast  comer  of  building  owned  by  Mrs.  F.  H.  Carr,  and  used  as  a 
general  store  and  po8t-offi(!e  building,  is  170  feet  west  of  the  St.  Louis 
and  San  Francisco  track,  and  27  feet  south  of  a  prolonged  line  of  the 
south  end  of  the  station  building 487. 518 

Cameron,  5  miles  south  of;  hickory  tree  12  inches  in  diameter,  60  feet  left 

of  track  and  260  feet  north  of  mile  pole  441 445. 479 

Poteau,  2  miles  south  of;  "  twin"  post  oak,  70  feet  right  of  track  and  800 

feet  south  of  mile  pole  447 505.496 

FROM   CHEROKEE,  ALONG  THE   ST.   LOUIS,  IRON   MOUNTAIN   AND 
SOUTHERN   RAILWAY,  TO   VIAN. 

Cherokee,  5  miles  west  of;  at  bridge  26,  spike  in  black  oak,  15  inches  in 

diameter,  70  feet  left  of  track 480.746 

Muldrow;  sandstone  post,  2  by  6  by  6  inches,  marked  B  -f  M,  buried  6 
inches  below  surface,  71.3  feet  from  northeast  comer  of  station  building 
and  30  feet  from  *'mailgrab'' 510.846 

Hanson;  spike  in  red  oak  4  inches  in  diameter,  100  feet  left  of  track 568.  741 

Sallisaw;  sandstone  post,  2  by  8  by  5  inches,  marked    u*^  \   iyf  >  buried 

south  of  station  building,  40.6  feet  from  southeast  and  44.8  feet  from 

southwest  corners  of  same 530. 188 

McKey,  spike  in  red  oak  8  inches  in  diameter,  60  feet  right  of  track 536. 086 

Vian;  Kandstone  post,  28  by  8  by  4  inches,  marked    ^  ',   '^  ,  buried  6 

inches  beneath  the  surface,  south  of  station  building,  31  7  feet  from 
southwest  and  36. 7  feet  from  southeast  comers  of  same 545. 598 

ALONG  TOWNSHIP  LINES. 

Corner  Ts.  11  and  12  N.,  Rs.  22  and  23  E.,  iron  post m  ,^^478. 108 

Comer  Ts.  11  and  12  N.,  Rs.  23  and  24  E.,  iron  post ?'.^^^f?.^y.^:^r     550.394 

ComerTs.  11  and  12  N.,  Rs.  24  and  25  E.,  iron  post 532.658 
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Teet 

Comer  Ts.  11  and  12  N.,  Rs.  25  and  26  E.,  iron  poet 684.9» 

Comer  Ts.  10  and  UN.,  Rs.  26  and  26  E.,  iron  poet 477. 67> 

ComerTB.  lOandllN.,  Rs.  24  and  25  E.,  iron  post 5^.*^ 

Comer  Ts.  10  and  11  N.,  Rs.  23  and  24  E.,  iron  post 4W.*i3 

ComerTs.  lOandllN.,  Rs.  22  and  23  E.,  iron  poet 445.hl> 

Comer  Ts.  9andlON.,  Rs.  22  and  23  E.,  iron  poet 45a.>4: 

ComerTs.  9  and  ION.,  Rs.  23and24E.,  iron  post 603.»^ 

ComerTs.  9  and  ION.,  Rs.  24and25E.,  iron  poet 440.ce:^ 

ComerTs.  9andlON.,  Rs.  25  and  26  E.,  iron  poet 423.723 

Closing  comer  T.  8  N.,  Rs.  26  and  27  E.,  iron  poet «22.37 

Standard  comer  T.  9  N.,  Rs.  25  and  26  E.,  iron  poet 437.53 

Cloeing  corner  T.  8N.,  Re.  25  and  26  E.,  iron  poet 440.51 

Standard  comer  T.  9N.,  Rs.  24  and  25  E.,  iron  poet 570.324 

Closing  comer  T.  8  N.,  Rs.  24  and  25  K,  iron  poet 662.334 

Standard  comer  T.  9  N.,  Rs.  23  and  24  E.,  iron  post 553.614 

Closing  corner  T.  8  N.,  Rs.  23  and  24  E.,  iron  post "-.  540.374 

Standard  comer  T.  9N.,  Ra.  22  and  23  E.,  iron  poet 093. 4.M 

Closing  comer  T.  8  N.,  Rs.  22  and  23  E.,  iron  post 633.544 

ComerTs.  7  and  8  N.,  Rs.  22  and  23  E.,  iron  post 655.747 

ComerTs.  7and8N.,  Ra.  23  and  24  E.,  iron  post 466.00? 

ComerTs.  7and8N.,  Rs.  24  and  25  E.,  iron  poet 519.767 

ComerTs.  7and8N.,  Rs.  26  and  26  E.,  iron  post 424.187 

ComerTs.  7  and  8  N.,  Rs.  26  and  27  E.,  iron  poet 521.032 

ComerTs.  6  and  7  N.,  Rs.  26  and  27  E.,  iron  poet 683.406 

ComerTs.  6  and  7  N.,  Rs.  25  and  26  E.,  iron  post 443.266 

ComerTs.  6  and  7N.,  Ra.  24  and  25  E.,  iron  post 711.136 

ComerTs.  6and7N.,  Rs.  23  and  24  E.,  iron  poet I,287.a56 

ComerTs.  6and7N.,  Rs.  22  and  23  E.,  iron  poet 511.336 

FORT  SMITH  QUADRANGLE  (INDIAN  TERRITORY-ARKANSAS). 

The  railroad  levels  were  run  by  Messrs.  R.  Coe,  C.  H.  Hickman. 
J.  Phelan,  and  G.  A.  Purington.  Mr.  J.  H.  Carlock  was  attached  to 
the  subdivision  and  topographic  party  of  Mr.  C.  W.  Goodlove,  and 
Mr.  E.  M.  Fry  to  that  of  Mr.  R.  A.  Fanner. 

FROM   FOET  SMITH,  ARKANSAS,  ALONG  THE  ST.    LOUIS  AND  8AN 

FRANCISCO   RAILROAD,   TO  JENSON,  ARKANSAS. 

Feet. 

Fort  Smith,  Arkansas  (bench  mark  established  by  United  States  Coast 
and  Geodetic  Survey);  a  copper  bolt  leaded  in  the  west  wall  of  United 
States  jail  (brick).  The  bolt  is  in  the  first  course  above  the  lunestone 
base  stone  and  about  1  meter  above  the  ground.  It  is  in  the  fifth  brick 
from  the  panel  formed  by  the  side  of  the  building  and  the  brick  venti- 
lator. The  jail  is  a  new  pressed-brick  addition  to  the  old  United  States 
building.  A  cross  was  cut  in  the  end  of  the  bolt,  and  the  intersection 
of  the  lines  forming  the  cross  is  the  bench  mark.    The  letters  U.  S.  B.  M. 

were  in  the  base  stone  immediately  below  the  bolt 44e.  29 

Fort  Smith,  Arkansas,  5  miles  south  of;  black  oak  65  feet  to  the  right  of 

track  and  190  feet  north  of  milepole  420 478. 696 

Cedars,  Indian  Territory;  elm  12  inches  in  diameter  45  feet  left  and  75 

feet  south  of  milepole  424 448.  (H4 

Jenson,  Arkansas;  square  hole  drilled  into  the  north  veranda  post  stone 

of  stone  building  just  back  of  station,  which  has  been  destroyed  by  fire.  545. 11 

''enson,  4  miles  south  of;  water  oak  60  feet  left  of  track  and  nearly  oppo- 
site milepole  433  452.629 
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ALONO   TOWNSHIP  LINES. 

Feet 

Comer  Ts.  11  and  12  N.,R8. 26  and  27  E.,  iron  poet 723.718 

Arkansas-Choctaw  boundary  line,  closing  comer  Ts.  11  and  12  N.,  R,  27  E., 

iron  post 764. 098 

Arkansas-Choctaw  boundary  line,  closing  comer  Ts.  10  and  11  N.,  R.  27  E., 

1  ron  poet 435 .  875 

Comer  Ts.  10  and  11  N.,Rs.  26  and  27  E.,  iron  post 418.425 

Comer  Ts.  9  and  10  N.,R8.26and  27  E.,iron  poet 421.073 

Arkansas-Choctaw  boundary  line,  closing  comer  Ts.  9  and  10  N.,  R.  27  E., 

iron  poet 513. 2 

Arkansas  boundary  line,  closing  comer  second  standard  parallel  north,  R. 

27  E.,  iron  poet 555.16 

Standard  comer  T.  9  N. ,  Ra.  26  and  27  E. ,  iron  poet 620. 01 

Arkansas-Choctaw  boundary  line,  closing  comer  Ts.  7  and  8  N.,  R.  27  E., 

iron  poet 611.302 

Arkansas-Choctaw  boundary  line,  closing  comer  Ts.  6  and  7  N.,  R.  27  E., 

iron  poet 1,388.956 

POTEAU    MOUNTAIN    QUADRANGLE    (ARKANSAS-INDIAN     TERRI- 
TORY). 

Mr.  E.  M.  Fry  ran  the  railroad  levels.  Mr.  W.  P.  Halliday  was 
attached  to  the  subdivision  and  topographic  party  of  Mr.  W.  S.  Post, 
and  Mr.  E.  M.  Fry  to  Mr.  R.  A.  Farmer's  party. 

ON   KANSAS  CITY,  PITTSBURG  AND  GULF  RAILROAD. 

Feet. 
Page,  5  milee  south  of;  intersection  of  railroad  with  Arkansas-Choctaw 
boundary  line,  iron  poet 1, 223. 405 

ALONG  TOWNSHIP  LINES. 

Arkansas-Choctaw  boundary  line,  closing  comer  Ts.  6  and  6  N.,  R.  27  E., 

iron  post 1, 616. 97 

A  rkansafrChoctaw  boundary  line,  closing  comer  Ts.  4  and  5  N.,  R.  27  £., 
comer  stone 690. 164 

Arkansas-Choctaw  boundary  line,  closing  corner  Ts.  1  N.  and  1  S.,  R.  27 

E.,  cornerstone 948.219 

WINDING  STAIR  QUADRANGLE. 

Messrs.  R.  Coe,  G.  A.  Purington,  H.  C.  McCluer,  and  E.  M.  Fry 
ran  the  railroad  levels.  Mr.  F.  E.  Fellows  had  an  independent  level 
p»rty.  Messrs.  G.  A.  Purington  and  E.  M.  Fry  were  attached  to  ^ne 
topographic  and  subdivision  party  of  Mr.  R.  A.  Fanner,  and  Messrs. 
W,  P.  Halliday  and  G.  H.  Bartlett  to  that  of  Mr.  W.  S.  Post. 

AIX)N6  THE  CHOCTAW,  OKLAHOMA  AND  GULF   RAILROAD,  FROM 

WISTER  TO  FAN8HAWE. 

Feet. 
Wister;  post  oak,  24  inches  in  diameter,  in  the  northeast  angle  of  the 

Choctaw,  Oklahoma  and  Gulf,  and  the  St.  Louis  and  San  Francisco    ^^T/> 

railroads,  150  feet  from  the  Choctaw,  Oklahoma  and  Gulf,  and  350  feet 

from  the  St.  Louis  and  San  Francisco  track 474. 072 
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Wister,  i  mile  west  of;  square  hole  in  south  coping  stone  of  east  abutment 
of  bridge  No.  1 48iX*^- 

Wister,  1  i  miles  west  of;  square  hole  in  north  coping  stone  of  east  abut- 
ment of  bridge  No.  7,  500  feet  west  of  milepost  214 497.  _•• 

Faushawe,  2  miles  east  of;  square  hole  in  north  coping  stone  of  ea£»t  abut- 
ment of  bridge  near  milepost  207 '. 5S3.  *v' . 

Fanshawe,  §  mile  west  of;  red  oak,  16  inches  in  diameter,  120  feet  right  t>f 
track  and  100  feet  west  of  milepost  205 554.4-^ 

Fanshawe,  3  miles  west  of;  elm,  18  inches  in  diameter,  130  feet  right  an<l 
200  feet  west  of  milepost  202 543.  ^M4 

ALONG    THE    ST.    LOUIS  AND    SAN    FRANCISCO    RAILROAD    FROM 
CAVANAL  TO   LEFLORE. 

Cavanal;  post  oak,  24  inches  in  diameter,  180  feet  left  of  track,  nearly  opjj<>- 
site  milepost  451 4Ss,  \^z\ 

Wister,  J  mile  west  of;  square  hole  cut  into  south  coping  stone  of  ea.st  i>ier 
of  bridge  237  T 47i>.  jI 

Wister,  1  mile  southwest  of;  black  oak,  8  inches  in  diameter,  150  feet  ^outh 
and  75  feet  east  of  milepost  454 47S.  l:W 

Caston;  white  oak,  30  inches  in  diameter,  60  feet  right  of  track,  opposite 
milepost  456 4tH.  •^v* 

Pocahontas;  red  oak,  20  inches  in  diameter,  120  feet  north  and  100  west  of 
milepost  458 oOlMf-JS 

Folsom;  white  oak  16  inches  in  diameter,  100  feet  south  of  track,  opposite 
milepost  463 490.  k;! 

Leflore;  elm  10  inches  in  diameter,  90  feet  south  and  100  feet  east  of  sta- 
tion building 532. 477 

ALONG  THE  KANSAS  CITY,  PITTSBURG  AND  GULF  RAILROAD  FROM 
HEAVENER  TO   PAGE. 

Heavener,  2  miles  north  of;  at  the  intersection  of  the  railroad  with  the 

north  boundary  of  T.  5  N.,  R.  25  E.,  iron  post 512.224 

Heavener,  1  mile  north  of;  copper  bolt  set  into  east  coping  fltone  of  nr^rth 

abutment  bridge  over  drain .V55.  27^ 

Heavener,  1  mile  south  of;  650  feet  south  of  milepost  338,  iron  post 553,  ±?i> 

Houston,  3  miles  north  of;  at  the  intersection  of  the  railroad  with  the 

first  standard  parallel  north,  near  milepost  342,  iron  post 504.  :»;5S 

Houston,  i  mile  south  of;  copper  bolt  set  into  east  coping  stone  of  nortli 

abutment  bridge  over  drain 540.  :U\ 

Thomasville,  }  mile  south  of;  copper  bolt  set  into  west  coping  stone  of 

north  abutment  bridge  over  creek (556.  V^ 

Page,  i  mile  south  of;  root  of  a  basswood  16  inches  in  diameter  and  60 

feet  west  of  track  and  35  feet  south  of  mile-pole  355 927.  :i5?) 

ALONG   TOWNSHIP  LINES. 

Corner  Ts.  5  and  6  N.,  Rs.  26  and  27  E.,  iron  post .'.  980. 967 

Corner  Ts.  5  and  6  N.,  Rs.  25  and  26  E.,  iron  post 499.297 

Comer  Ts.  5  and  6  N. ,  Rs.  24  and  25  E. ,  iron  post 456. 937 

Comer  Ts.  5  and  6  N.,  Rs.  23  and  24  E.,  iron  post 521.117 

Comer  Ts.  5  and  6  N.,  Rs.  22  and  23  K,  iron  post 551.271 

Closing  corner  T.  4  N.,  Rs.  22  and  23  E.,  on  stone 913.544 

Standard  comer  T.  5  N.,  Rs.  22  and  23  K,  iron  post {^rvrwi  ^22.694 

nng  comer  T.  4  N.,  Rs.  23  and  24  E.,  iron  post Pl9J^".^?.^y.S^.95?8  586.036 
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Standard  comer T.  5  N.,  Rs.  23  and  24  E.,  on  stone 040.234 

aosring  corner  T.  4  N.,  Rs.  24  and  26  E.,  on  stone 576.924 

Standard  comer  T.  5N.,  Rs.  24  and  26  E.,  iron  poet 541.044 

Closing  comer  T.  4  N.,  Re.  25  and  26  E.,  iron  post 507.544 

Standard  comer  T.  5  N.,  Rs.  25  and  26  E.,  iron  post 503.334 

aoeing  comer  T.  4  N.,  Rs.  26  and  27  E.,  iron  post 666.264 

Standard  comer  T.  6  N.,  Ra.  26  and  27  E.,  iron  post 577.884 

Comer  Ts.  3  and  4  N.,  R**.  26  and  27  E.,  iron  post 703.372 

Comer  Ts.  3  and  4  N.,  Rs.  25  and  26  E.,  iron  post 598.842 

Comer  Ts.  3and4N.,  Rs.  24 and  25  E.,  iron  post 951.786 

Comer  Tb.  3and4N.,  Rs.  23  and  24  E.,  iron  post 1,172.571 

Comer  Ts.  3and4N.,  Rs.  22  and  23  E.,  iron  post 1,023.669 

Comer  Ts.  2  and  3  N.,  Rs.  22  and  23  E.,  iron  poet 641.008 

Comer  Ts.  2  and  3  N.,  Rs,  23  and  24  E.,  iron  poet 686.451 

Comer  Ts.  2and3N.,  Rs.  24  and  25  E.,  iron  post 910.872 

Comer  Ts.  2and3N.,  Rs.  26  and  26  E.,  iron  post 2,471.012 

Comer  Ts.  2  and  3  N.,  Rs.  26  and  27  E.,  iron  post 1,271.821 

Comer  Ts.  1  and  2  N.,  Rs.  26  and  27  E.,  iron  poet 1,977.796 

Corner  Ts.  1  and  2  N.,  Rs.  26  and  26  E.,  iron  post 1, 922. 366 

Corner  Ts.  1  and  2  N.,  Re.  24  and  26  E.,  iron  post 1,478.568 

Corner  Ts.  1  and  2  N.,  Rs.  23  and  24  E.,  iron  post 1, 279. 457 

Corner  Ts.  1  and  2  N.,  Rs.  22  and  23  E.,  iron  post 1,344.108 

Closing  comer  T.  1  S.,  Rs.  22  and  23  E.,  iron  post 1,394.063 

Standard  comer  T.  IN.,  Rs.  22  and  23  E.,  iron  post 1,382.122 

Closing  comer  T.  1  S.,  Rs.  23  and  24  E.,  iron  post 1,635.612 

Standard  comer  T.  1  N.,  Rs.  23  and  24  E.,  iron  post 1, 756. 266 

Triangulation  station,  base  line,  sec.  31,  T.  1  N.,  R.  24  E.,  near  south we*<t 
comer  of  the  SW.  J,  white  oak  10  inches  diameter,  same  having  l)een 

used  as  signal  tree 1,989.063 

Closing  comer  T.  1  S.,  Rs.  24  and  25  E.,  iron  post 888. 039 

Standard  comer  T.  1  N.,  Rs.  24  and  26  E.,  iron  post 874.773 

Closing  corner  T.  IS.,  Rs.  26  and  26  E.,  iron  post 866.809 

Standard  comer  T.  1  N.,  Rs.  26  and  26  E.,  on  stone 896.989 

Closing  comer  T.  1  S.,  ^.  26  and  27  E.,  iron  post 940.459 

Standard  comer  T.  1  N.,  Rs.  26  and  27  E.,  on  stone 904.129 

TUSKAHOMA  QUADRANGLE. 

Messrs.  R.  Coe,  H.  C.  McCluer,  and  G.  A.  Purington  ran  the  rai  - 
road  levels.  Messrs.  E.  L.  Faison  and  F.  E.  Fellows  had  independent 
level  parties.  Messrs.  W.  P.  Halliday  and  G.  H.  Bartlett  were 
attached  to  the  topographic  and  subdivision  party  of  Mr.  W.  S. 
Post,  and  Messrs.  W.  A.  Correil,  C.  Doster,W.  S.  D.  Moore,  G.  A. 
Purington,  and  E.  M.  Fry  to  the  party  of  Mr.  G.  S.  Smith,  who  was 
relieved  by  Mr.  W.  B.  Corse,  and  he  by  Mr.  R.  A.  Farmer. 

ALONG    THE    ST.    LOUIS    AND    SAN    FRANCI8CX)   RAILROAD    FROM 

BENGAL  TO  STANLEY. 

Feet 
Bengal,  J  mile  northeast  of;  red  oak  15  inches  diameter,  60  feet  left  of 

track  and  210  feet  south  of  milepost  475 ^T^r^M^'J^^ 

Compton,  §  mile  southwest  of;  near  top  of  west  end  of  north  abutment  of 

bridge  286,  copper  bolt 906.631 
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Feet- 

Talihina;  black  gum  10  inches  diameter,  60  feet  left  of  track  and  100  feet 

south  of  milepost  484 673.  ^r 

Albion;  post  oak  20  inches  diameter,  60  feet  left  of  track  and  400  feet  south 

of  milepost  490 Cb^.^T^ 

Kiamichi,  f  mile  noitheast  of;  post  oak  15  inches  diameter,  40  feet  ri^ht 

of  track  and  50  feet  north  of  milepost  405 eCS-iU-i 

Tuskahoma;  in  northeast  comer  of  foundation  of  water  tank,  copper  bolt.       568. 614 
Clayton,  J  mile  northeast  of;  post  oak  10  inches  diameter,  60  feet  right  of 

track  and  80  feet  northwest  of  milei>06t  506,  near  intersection  with  the 

north  boundary  of  T.  1  N.,  R.  19  E 574. SH4 

Elzey,  i  mile  northeast  of;  red  oak  24  inches  diameter,  50  feet  right  of 

track  and  400  feet  north  of  milepost  510 535.  'M 

Stanley;  hickory  10  inches  diameter,  60  feet  left  of  track  and  440  feet 

southwest  of  milepost  514 516.  :N» 

ALONG   THE   CHOCTAW,    OKLAHOMA  AND  GULF  RAILROAD   FROM 
REDOAK  TO  GAINES  CREEK. 

Redoak,  }  mile  west  of;  post  oak,  105  feet  right  of  track  and  165  feet  west 

of  milepost  195 5^.25 

Panola,  5  miles  west  of;  post  oak  22  inches  diameter,  110  feet  right  of  track 

and  165  feet  west  of  milepost  191 614.  .Viy 

Panola,  }  mile  east  of;  first  coping  stone  of  northwest  pier  of  bridge  61, 

copper  bolt 623w  :fti^ 

Bridge  65;  square  hole  cut  into  first  coping  stone  of  north  end  of  west 

abutment 591.  tvJr» 

Wilburton;  water  elm  9  inches  diameter,  285  feet  east  and  125  feet  north 

of  milepost  182,  near  bridge  73 647.  OW 

Wilburton,  2  miles  west  of;  coping  stone  of  north  end  west  abutment  of 

bridge  77,  copper  bolt 677.  ^27 

Wilburton,  4  miles  west  of;  square  hole  cut  into  stone  at  northeast  comer 

of  north  end  of  culvert,  30  feet  east  of  milepost  178 675.  SJ2 

Wilburton,  7  miles  west  of;   south  end  of  east  abutment  of  bridge  80, 

near  milepost  175,  copper  bolt  set  in  stone 632. 635 

Bridge  90  (over  Gaines  Creek) ;  square  hole  cut  into  north  end  of  west 

abutment 639. 747 

ALONG  TOWNSHIP  LINES. 

Comer  Ts.  5  and  6  N.,  Rs.  21  and  22  E.,  iron  post 549.351 

Comer  Ts.  5  and  6  N.,  Rs.  20  and  21  E.,  iron  post 699.621 

Comer  Ts.  5  and  6  N.,  Rs.  19  and  20  E.,  iron  post 884.762 

Comer  Ts.  5  and  6  N.,  Rs.  18  and  19  E.,  iron  post 624.472 

Comer  Ts.  5  and  6  N.,  Rs.  17  and  18  E.,  iron  post 702.602 

Closing  comer  T.  4  N.,  Rs.  17  and  18  E.,  iron  post 628.038 

Standard  comer  T.  5  N.,  Rs.  17  and  18  E.,  iron  post 622.89 

aosing  comer  T.  4N.,  Rs.  18  and  19  E.,  iron  post 1,342.745 

Standard  corner  T.  5  N.,  Rs.  18  and  19  E.,  iron  post 1,228.141 

Closing  comer  T.  4  N.,  Rs.  19  and  20  E.,  iron  post 839.385 

Standard  comer  T.  5  N.,  Rs.  19  and  20  E.,  iron  post 806.075 

Closing  comer  T.  4  N.,  Rs.  20  and  21  E.,  iron  post 750.274 

Standard  comer  T.  5  N.,  Rs.  20  and  21  E.,  iron  post 740.274 

Closing  corner  T.  4  N. ,  Rs.  21  and  22  E. ,  iron  post ^. 841. 214 

*=^*Andard  comer  T.  5  N.,  Rs.  21  and  22  E.,  iron  post W^l^I^^l  by  S^OOg  797^  724 
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Comer  Tb.  3  and  4  N.,Rs.  21  and  22  E.,  iron  post 715.576 

Comer  Ts.  3  and  4  N.,  Rs.  20  and  21  E.,  iron  post 1, 802. 133 

ComerT8.3and4N.,Rfl.  19and20E.,ironpo8t 1,058.955 

Comer  Ts.  3  and  4  N. ,  Rs.  18  and  19  E. ,  iron  post 902. 585 

Corner  Ts.  3  and  4  N.,  Re.  17  and  18  E.,  iron  post 839. 716 

Comer  Ts.  2  and  3  N.,R8. 17  and  18  E.,  iron  post 1,043.945 

Comer  Ts.  2  and  3  N.,  E«.  18  and  19  E.,  iron  post 598. 525 

Comer  Ts.  2  and  3  N.,  Rs.  19  and  20  E.,  iron  post 893. 805 

Comer  Ts.  2  and  3  N.,  Rs.  20  and  21  E.,  iron  post 1, 094. 81 

Comer  Ts.  2  and  3  N.,Rs.  21  and  22  E.,  iron  post 657.34 

Comer  Ts.  1  and  2  N. ,  Rs.  21  and  22  E. ,  iron  post 1, 534. 624 

Comer  TS.  1  and  2  N. ,  Rs.  20  and  21  E. ,  iron  post 1, 501 .  784 

Comer  Ts.  1  and  2  N. ,  R«.  19  and  20  E. ,  iron  post 1 ,  334. 355 

Comer  Ts.  1  and  2  N.,  Rs.  18  and  19  E.,  iron  post 622. 3 

Comer  Ts.  1  and  2  N.,  Rs.  17  and  18  E.,  iron  post 1, 344. 5 

Closing  comer  T.  1  S.,  Rs.  17  and  18  E.,  iron  post 722. 605 

Standard  comer  T.  1  N. ,  Rs.  1 7  and  18  E. ,  iron  post 680. 64 

Closing  comer  T.  1  S.,  Rs.  18  and  19  E.,  iron  post 1, 064. 64 

Standard  comer  T.  1  N.,  Ra.  18  and  19  E.,  iron  post 1, 090. 69 

Closing  comer  T.  1  S.,  Rs.  19  and  20  E.,  iron  post 1, 081. 985 

Standard  comer  T.  1  N. ,  Rs.  19  and  20  E. ,  iron  post 978. 41 

Closing  comer  T.  1  S.,  Rs.  20  and  21  E.,  iron  post 1, 167. 597 

Standard  comer  T.  1  N. ,  Rs.  20  and  21 E. ,  iron  post 960. 317 

Closing  comer  T.  1  S.,  Rs.  21  and  22  E.,  iron  post 754.033 

Standard  comer  T.  1  N. ,  Rs.  21  and  22  E. ,  iron  post 803. 332 

McALESTER   QUADRANGLE. 

Messrs.  E.  L.  Faison,  G.  A.  Purington,  and  H.  C.  McCluer  ran  the 
railroad  levels.  Messrs.  T.  C.  Catehings,  H.  L.  Muldrow,  F.  E.  Fellows, 
E.  Li.  Faison,  and  W.  S.  D.  Moore  had  independent  level  parties.  Messrs. 
W.  A.  Correll  and  Chase  Doster  were  attached  to  the  topographic  and 
subdivision  party  of  Mr.  G.  S.  Smith,  and  Messrs.  G.  A.  Purington  and 
W.  S.  D.  Moore  were  with  that  of  Mr.  W.  B.  Corse  for  a  time. 

FROM   m'aLJESTER,    ALONG    THE    MISSOURI,    KANSAS  AND    TEXAS 

RAILWAY,  TO  LIMESTONE   GAP. 

Feet. 
McAlester,  i  mile  north  of;  copper  bolt  set  into  stone  culvert,  250  feet  north 

of  mile  pole  564 677.606 

South  McAlester;  iron  poet  in  northwest  angle  of  the  Choctaw,  Oklahoma 

and  Gulf  and  Missouri,  Kansas  and  Texas  railroads,  49.42  feet  west  from 

the  southwest  comer  of  the  Union  Station 716. 034 

South  McAlester;  bronze  tablet  set  into  second  base  stone,  9.7  feet  from 

southwest  comer  of  the  Kali-Inla  Building,  on  side  of  Front  street  facing 

south,  which  building  is  owned  by  the  Choctaw,  Oklahoma  and  Gulf 

Kailroad  Company 722. 36 

Frink;  nail  in  hickory  14  inches  diameter,  60  feet  right  of  track  and  50 

feet  south  of  mile  pole  569 753. 303 

Savanna,  }  mile  south  of;  spike  in  telegraph  pole  at  mile  board  575 701. 289 

Kiowa;  nail  in  post  oak,  30  inches  diameter,  50  feet  left  of  track  and  200 

feet  north  of  mile  pole  583 738. 612 

Limestone  Gap;  nail  in  elm  18  inches  diameter,  225  feet  right  of  traclf'^^^'^^ 

and  directly  behind  mile  pole  591 641 .  127 
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FROM    HABT8HORNE,    ALONG    THE     CHOCTAW,    OKLAHOMA    AND 
GULF   RAILROAD,   TO  BARNETT. 

Fe*et- 

Bridge  93;  square  hole  cut  into  stone  on  south  end  of  west  abutment 645.  (kii* 

Hartshorne;  bronze  tablet  set  into  fourth  stone  above  the  foundation 
course,  at  the  northeast  comer  of  stone  building  owned  by  F.  M.  Sav- 
age, situated  on  Pennsylvania  avenue,  125  feet  west  of  west  line  of  Fifth 
street,  670  feet  south  of  main  line  of  railroad,  and  2,500  feet  east  of  post- 
office  building 703.*«:{9 

Hartshorne,  13  miles  west  of;  copper  }x)lt  in  north  end  of  culvert,  650  feet 

west  of  mine  No.  1 676.  2:15 

Hartshorne,  2  miles  west  of;  copi)er  bolt  set  into  stone  on  north  end  of 

parapet  wall  of  bridge  106 606.  7(^ 

Alderson;  copper  bolt  set  into  north  end  of  west  abutment  of  bridge  112..  tvSO.  Jvi3 

Alderson,  1  mile  west  of;  square  hole  cut  int^)  stone  on  south  end  of  west 

abutment  of  bridge  117,  75*feet  east  of  mile  |K)le  156 648.  Kfi 

Krebs,  J  mile  west  of;  square  hole  cut  into  st*)ne  on  southeast  comer  of 

eaat  abutment  of  bridge  124 718. 168 

McAlester,  6  miles  west  of;  cross  (+)  mark  on  t*»p  stone  of  west  pier  of 

bridge  206,  150  feet  west  of  mile  pole  145 &50.  S52 

Bamett,  J  mile  east  of;  bronze  tablet  set  into  southwest  comer  of  to}) 
stone  of  west  pier  of  bridge  198,  550  feet  west  of  mile  pole  141,  10  miles 

west  of  McAlester 701 . 1 42 

ON   ST.  LOUIS   AND  SAN   FRANCISCO   RAILROAD. 

Butler,  4  miles  north  of;  nail  in  red  oak,  8  inches  diameter,  40  feet  left  of 
track  and  60  feet  north  of  mile  pole  518,  near  the  intersection  <»f  the 

railroad  witht  he  base  line 513. 5S9 

ALONG  TOWNSHIP  LINES. 

Comer  Ts.  5  and  6  N.,  Rs.  12  and  13  E.,  iron  post 764. 15 

Corner  Ts.  5  and  6  N.,  Rs.  13  and  14  E.,  iron  post 623.978 

Comer  Ts.  5  and  6  N.,  Rs.  14  and  15  E.,  iron  post 719.  724 

Comer  Ts.  5  and  6  N.,  Rs.  15  and  16  K,  iron  post 602.946 

Corner  Ts.  5  and  6  N.,  Rs.  16  and  17  E.,  iron  post 678.867 

Standard  corner  T.  5  N.,  Rs.  16  and  17  E.,  iron  ix)st 668.363 

Closing  corner  T.  4  N.,  Rs.  16  and  17  E.,  iron  post 668. 615 

Standard  comer  T.  5  N,,  Rs.  15  and  16  E.,  iron  post 623.839 

Closing  comer  T.  4  N.,  Rs.  15  and  16  E.,  iron  poet 622.  725 

Standani  corner  T.  5  N.,  Rs.  14  and  15  E.,  iron  jwst 794. 655 

Closing  corner  T.  4  N.,  Rs.  14  and  15  E.,  iron  post 810.525 

Standard  corner  T.  5  N.,  Rs.  13  and  14  E.,  iron  post 782.853 

Closing  comer  T.  4  N.,  Rs.  13  and  14  E.,  iron  post 79S.279 

Standani  comer  T.  5  N.,  Rs.  12and  13  E.,  iron  post 7a5.382 

Closing  corner  T.  4  N.,  Rs.  12andl3E.,  iron  poet 699.261 

Corner  Ts.  3  and  4  N.,  Rs.  12  and  13  E.,  iron  poet 781.088 

Corner  Ts.  3  and  4  N.,  Rs.  13  and  14  E.,  iron  poet 73L686 

Corner  Ts.  3and4N.,  Rs.  14  and  15  E.,  iron  poet 787.461 

Corner  Ts.  3  and  4  N.,  Rs.  15  and  16  E.,  iron  poet 759,212 

Corner  Ts.  3  and  4  N.,  Rs.  16  and  17  E.,  iron  poet 925.96 

Comer  Ts.  2and3N.,  Rs.  16and  17  E.,  iron  post ^ 704.692 

Corner  Ts.  2  and  3  N. ,  Rs.  15  and  16  E. ,  iron  poet -3js  tj  ,fi^ J^^.W.QQg    888. 43 

Comer  Ts.  2  and  3  N.,  R^.  14  and  15  E.,  iron  poet 1,068.734 
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Nm.      rnerTs.  2  and  3  N.,  Rs.  13  and  14  E.,  iron  poet 773.199 

.merTs.  2and3N.,  Rs.  12  and  13  E.,  iron  post 718.35 

:    i^    )merT8.  1  and  2  N.,  Rs.  12  and  13  E.,  iron  poet 824.747 

.      >rnerT8.  land2N.,  Rs.  13andl4E.,  ironpost 789.86 

:   >    3mer  Ts.  1  and  2  N.,  Rs.  14  and  15  E.,  iron  post 996. 

^     ,  amerTs.  1  and  2  N.,  Rs.  15  and  16  E.,  ironpost 1,025. 

... ,    ornerTs.  1  and  2  N.,  Rs.  16  and  17  E.,  ironpost 703. 

tandard  comer  T.  IN.,  Rs.  16  and  17  E.,  ironpost 1,016,865 

.  losing  comer  T.  1  S.,  Rs.  16  and  17  E.,  iron  post 976. 854 

tandard  comer  T.  1  N.,  Rs.  15  and  16  E.,  ironpost 1,081.443 

,        'losing  corner  T.  IS.,  Rs.  15  and  16  E.,  iron  post 1, 038. 518 

standard  comer  T.  IN.,  Rs.  14  and  15  E.,  iron  post 969. 031 

7     losing  comer  T.  18.,  Rs.  14  and  15  E.,  iron  post 964. 431 

standard  comer  T.  1  N.,  Rs.  13  and  14  E.,  iron  post 748. 611 

ZJlosing  comer  T.  1  S.,  Rs.  13  and  14  E. ,  iron  post 755. 499 

Standard  corner  T.  1  N.,  Rs.  12  and  13  E.,  iron  post 660.  205 

'  Closing  comer  T.  1  S.,  Rs.  12  and  13  E.,  iron  post 657.105 

COALGATE   QUADRANGLE. 

The  mlroad  levels  were  ran  by  Messrs.  G.  A.  Purington,  W.  R. 
Manning,  and  K.  L.  Faison.  Messrs.  R.  Coe,  T.  C.  Catchings,  F.  E. 
Fellows,  and  W.  S.  D.  Moore  had  independent  level  parties,  while  Mr. 
J.  P.  Walker  was  attached  to  the  topographic  and  subdivision  party  of 
Mr.  Jeremiah  Ahern,  and  Mr.  H.  L.  Muldrow,  jr.,  to  that  of  Mr.  R.  H. 
McKee. 

FROM    STUART,    ALONG    THE    CHOCTAW,    OKLAHOMA    AND    GULF 
RAILROAD,   TO   CALVIN. 

Feet, 
Stuart,  3  miles  east  of;  square  hole  cut  in  northwest  comer  of  top  stone  on 

the  south  side  of  west  pier  of  bridge  No.  187 692.  225 

Stiiart,  1  mile  east  of;  square  hole  cut  in  large  stone  300  feet  west  of  bridge 

No.  186,  and  40  feet  north  of  track  near  entrance  to  * '  cut  '* 708. 088 

Stuart;  iron  post  60  feet  north  of  track,  100  feet  east  of  station,  and  south 

Ix>st-office 721.885 

Calvin,  2  miles  east  of;  iron  spike  in  mile  pole  No.  123 706.  711 

Calvin;  iron  post  south  of  track,  in  line  of  telegraph  poles,  210  feet  west  of 

(Calvin  station  ticket-office  window 714. 693 

Calvin,  4  miles  west  of;  iron  spike  in  mile  pole  No.  117 710. 564 

ON   THE   MISSOURI,  KANSAS   AND   TEXAS   RAILWAY. 

( -hill;  post  oak  30  inches  in  diameter,  60  feet  left  of  track  and  450  feet 

south  of  mile  pole  No.  596 66:^.  655 

Chili,  3  miles  south  of;  elm  10  inches  in  diameter,  100  feet  right  of  track, 

and  700  feet  north  of  mile  pole  No.  599 617.53 

ON   COALGATE  BRANCH  OF   MISSOURI,  KANSAS  AND   TEXAS   RAIL- 


WAY. 


Coalgate;  iron  post  flush  with  ground  at  the  southeast  comer  of  station 

building,  50  feet  east  of  track 614. 637 

Coalgate;  bronze  tablet  set  into  layer  of  foundation  stone,  8  inches  above 

the  ground  at  the  northwest  comer  of  building  owned  by  Cooperative^  t 

Ck>mpany,  situated  on  Broadway  street,  about  400  feet  southwest  of  raltjOOglC 
way  station  building 614. 714 


110  TBIANGULATION    AND   8PIBIT   LEVEX-rNO  ^ 

ALONG   TOWNSHIP  LINES. 

r- 

CornerTs.  5  and  6  N.,  Rs.  8  and  9  E.,  iron  poet 

Comer  Ts.  5  and  6  N.,  Bs.  9  and  10  E.,  iron  post > 

Comer  Ts.  5  and  6  N.,  Bs.  10  and  11  E.,  iron  post _ ^> 

Corner  Ts.  5  and  6  N.,  Rs.  11  and  12  E.,  iron  post ^'^ 

Standard  comer  T.  5  N.,  Rs.  11  and  12  E.,  iron  post r>T 

Closing  comer  T.  4  N.,  Rs.  11  and  12  E.,  iron  post ''* 

Standard  comer  T.  5  N.,  Rs.  10  and  11  E.,  iron  post Si^^ 

Closing  comer  T.  4  N.,  Rs.  10  and  11  E.,  iron  post j^'^'  • 

Standard  comer  T.  5  N.,  Rs.  9  and  10  E.,  iron  post ^'^    - 

Closing  comer  T.  4  N.,  Rs.  9  and  10  E.,  iron  post _ S^'4. 

Standard  comer  T.  5  N.,  Rs.  8  and  9  E.,  iron  post «^v- " 

Choctaw-Chickasaw  boundary  line,  closing  comer  Ts.  4  and  5  N.,  R.  8  E., 

iron  post TS'  ' 

Choctaw-Chickasaw  boundary  line,  closing  corner  Ts.  3  and  4  N.,  R.  8  E., 

iron  post _ 7^^'  ~ 

Comer  Ts.  3  and  4  N.,  Rs.  8  and  9  E.,  iron  post «^-  " 

Comer  Ts.  3  and  4  N.,  Rs.  9  and  10  E.,  iron  post TJi   '•. 

Comer  Ts.  3  and  4  N.,  Rs.  10  and  11  E.,  iron  post 77'»  ^ 

Comer  Ts.  3  and  4  N.,  Rs.  11  and  12  E.,  iron  post ^*  " 

Comer  Ts.  2  and  3  N.,  Rs.  11  and  12  E.,  iron  post ^^I."^ 

Comer  Ts.  2  and  3  N.,  Rs.  10  and  11  E.,  iron  post 6^    ■ 

Comer  Ts.  2  and  3  N.,  Rs.  9  and  10  E.,  iron  poet fM-f-  "- 

Comer  Ts.  2  and  3  N.,  Rs.  8  and  9  E.,  iron  poet 697  7- 

Choctaw-Chickasaw  boundary  line,  closing  comer  Ts.  2  and  3  N.,  R.  8  E., 

iron  post 727. '  * 

Choctaw-Chickasaw  boundary  line,  closing  comer  Ts.  1  and  2  N.,  R.  8  E., 

iron  post 62S.  T. 

Comer  Ts.  1  and  2  N.,  Rs.  8  and  9  E.,  iron  post 674. 74 

Comer  Ts.  1  and  2  N.,  Rs.  9  and  10  E.,  iron  post 6S*.  7Tr 

Comer  Ts.  1  and  2  N.,  Rs.  10  and  11  E.,  iron  post 626  7'- 

ComerTs.  1  and  2  N.,  Rs.  11  and  12  E.,  iron  poet 640.  T-- 

Standard  comer  T.  IN.,  Rs.  11  and  12  E.,  iron  poet 679.  '>i^ 

Standard  comerT.  1  N.,  Rs.  10  and  11  E.,  iron  poet 563.V' 

Standard  co.-ner  T.  1  N.,  Rs.  9  and  10  E.,  iron  post 657, i*^ 

Standard  comer  T.  1  N.,  Rs.  8  and  9  E.,  iron  poet 64P.iV 

•  Choctaw-Chickasaw  boundary  line,  closing  comer  Ts.  1  N.  and  1  S.,  R.  8 

E.,  iron  poet 732.  ^1 

ALONG  THE   CHICKASAW-CHOCTAW  BOUNDARY  LINE. 

Closing  comer  of  Chickasaw  Survey,  on  Chickasaw-Choctaw  boundar>% 

between  Ts.  1  and  2  N.,  R,  8  E.,  iron  post 629. 3^^ 

Closing  corner  of  Chickasaw  Survey,  on  Chickasaw-Choctaw  boundary, 

between  Ts.  2  and  3  N.,  R.  8  E.,  iron  post 728.^05 

Closing  comer  of  Chickasaw  Survey,  on  Chickasaw-Choctaw  boundar\% 

between  Ts.  3  and  4  N.,  R.  8  E.,  iron  post 760.  .>47 

Closing  corner  of  Chickasaw  Survey,  on  Chickasaw-Choctaw  boundar>*, 

between  Ts.  4  and  5  N.,  R.  8  E.,  iron  poet 777.  !^{6 

STONEWALL  QUADRANGLE  (INDIAN  TERRITORY-OKLAHOMA). 

Messrs.  W.  K.  Manning  and  W.  S.  D.  Moore  had  charge  of  inde- 
pendent level  parties.  Mr.  J.  P.  Walker  was  attached  to  the  sub- 
division and  topogmphic  party  of  Mr.  Jeremiah  Ahem,  while  Mr. 
E.  M.  Fry  was  with  Mr.  R.  A.  Farmer's  party,  and  Mr.  H.  L.  Mul- 
drow,  jr.,  with  Mr.  R.  H.  McKee's  party.         Digitized  by  vjvjvjvi^ 
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ALONG  TOWNSHIP  AND  SECTION   LINES. 

Feet 
Canadian  River,  meander  comer  on;  between  T.  5  N.,  R.  3  E.,  sec.  2,  and 

T.  6N.,  R.  3E.,  sec.  36,  iron  poet 916.66 

Canadian  River,  meander  comer  on;  between  T.  6  N.,  R.  3  E.,  sec.  25, 

andT.  6  N.,  R.  4  E.,  sec.  30,  iron  post 905.28 

Comer  Ts.  5  and  6  N.,  Rs.  3  and  4  E.,  iron  post 1,025.43 

Canadian  River,  meander  comer  on;  between  T.  5  N.,  R.  4  E.,  sec.  5,  and 

T.  6N.,  R.  4E.,  sec.  32,  iron  poet 896.86 

Canadian  River,  meander  comer  on;  between  T.  5  N.,  R.  4  E.,  sec.  1,  and 

T.  5N.,  R.5  E.,  sec.  6,  iron  poet 878.794 

Seminole-Oklahoma  boundary,  closing  comer  on;  between  fractional  Ts. 

5  and  6  N. ,  R.  5  E. ,  i  ron  post 1 ,  054. 696 

Corner  Ts.  5  and  6  N.,  Rs.  5  and  6  E.,  iron  poet 929.989 

Comer  Ts.  5  and  6  N.,  Rs.  6  and  7  E.,  iron  poet 889. 552 

Comer  Ts.  5  and  6  N.,  Rs.  7  and  8  E.,  iron  post 850.683 

Standard  comer  T.  5  N.,  Rs.  7  and  8  E.,  iron  poet 918.331 

Closing  comer  T.  4  N.,  Rs.  7  and  8  E.,  iron  poet 947.576 

Standard  corner  T.  5  N.,  Rs.  6  and  7  E.,  iron  post 955. 867 

Closing  comer  T.  4  N.,  Rs.  6  and  7  E.,  iron  poet 946.223 

Standard  comer  T.  5  N.,  Rs.  6  and  6  E.,  iron  poet 896. 745 

Closing  comer  T.  4  N.,  Rs.  5  and  6  E.,  iron  post 884. 069 

Standard  comer  T.  5  N.,  Rs.  4  and  6  E.,  iron  poet 999. 868 

Closing  comer  T,  4  N.,  Rs.  4  and  6  E.,  iron  poet 1, 006. 824 

Standard  corner  T.  5  N.,  Rs.  3  and  4  E.,  iron  post 1, 094. 94 

Closing  comer  T.  4  N.,  Rs.  3  and  4  E.,  iron  post 1, 081. 925 

Comer  Ts.  3and4N.,  Rs.  3and4E.,  iron  post 1,083.302 

Corner  Ts.  3  and  4  N.,  Rs.  4  and  5  E.,  iron  poet 974.885 

Corner  Ts.  3  and  4  N.,  Rs.  5  and  6  E.,  iron  poet 932.219 

Comer  Ts.  3  and  4  N.,  Rs.  6  and  7  E.,  iron  post 966.648 

Comer  Ts.  3and4N.,  Rs.  7  and  8  E.,  iron  poet 843.572 

Comer  Ts.  2and3N.,  Rs.  7  and  8  E.,  iron  poet 751.493 

Comer  Ts.  2  and  3  N.,  Rs.  6  and  7  E.,  iron  post 760.477 

Corner  Ts.  2  and  3  N.,  Rs.  5  and  6  E.,  iron  poet 1,049.052 

Comer  Ts.  2  and  3  N.,  Rs.  4  and  5  E.,  iron  post 1,169.605 

Comer  Ts.  2  and  3  N.,  Rs.  3  and  4  E.,  iron  post    1,168.524 

Comer  Ts.  1  and  2  N.,  Rs.  3  and  4  E.,  iron  post 1,078.938 

Comer  Ts.  1  and  2  N.,  Rs.  4  and  6  E.,  iron  poet 1,253.431 

Corner  Ts.  1  and  2  N.,  Rs.  5  and  6  E.,  iron  post 1,139.508 

Comer  Ts.  1  and  2  N.,  Rs.  6  and  7  E.,  iron  post 822.716 

Comer  Ts.  land  2  N.,  Rs.  7  and  8  E.,  iron  post 746.122 

Standard  comer  T.  1  N.,  Rs.  7  and  8  E.,  iron  post 793.223 

Standard  comer  T.  1  N.,  Rs.  6and  7  K,  iron  post 1,061.668 

Standard  corner  T.  1  N.,  Rs.  5  and  6  E.,  iron  post 1, 098. 691 

Standard  corner  T.  1  N.,  Rs.  4  and  5  E.,  iron  post 1, 159. 841 

Closing  corner  T.  1  S.,  Rs.  4  and  5  E.,  iron  post 1, 155. 909 

Standard  comer  T.  1  N.,  Rs.  3  and  4  E.,  iron  post 1,198.234 

Cloeing  comer  T.  1  S.,  Rs.  3  and  4  E.,  iron  post 1,194.88 

PAULS  VALLEY  QUADRANGLE  (INDIAN  TERRITORY-OKLAHOMA). 

Messrs.  R.  Coe  and  A.  F.  Hassan  ran  the  railroad  levels.  Mr.  W. 
R.  Manning  had  an  independent  level  party.  Messrs.  W.  S.  D.  Moore, 
G.  Given,  and  E.  M.  Fry  were  attached  to  the  subdivision  and  topo- 
g^raphic  party  of  Mr.  R.  A.  Fanner,  and  Mr.  J.  H.  Carlock  to  that  of 
Mr.  C.  W.  Goodlove. 


112  TRIANGULATION   AND   8PUUT  LEVKLING  [boll.  1*5. 

FROM  DAVIS,    NORTH    ALONG   GULF,    COLORADO  AND    SANTA    FE 

RAILWAY,  TO  WAYNE. 

Feel, 

Davis,  i  mile  north  of;  iron  poet  set  at  intersection  of  Indian  base  line 
with  the  line  of  telegraph  poles  adjacent  to  railway,  and  about  28  feet 
west  of  center  of  track,  and  48  feet  north  of  tenth  telegraph  pole  north 
of  mile  pole  478 838.434 

Wynnewood,  3 J  miles  south  of;  iron  post  at  intersection  of  the  railway 
with  the  north  boundary  T.  1  N.,  R.  1  E.,  and  24  feet  west  of  center  of 
track,  and  in  line  with  telegraph  poles 820. 317 

Wynnewood;  bronze  tablet  set  in  foundation  stone  of  Citizen's  Bank 
building,  12  feet  south  of  northeast  comer  of  building,  which  is  situated 
on  Cherokee  street  and  Guy  avenue 862. 616 

Wynnewood,  2}  miles  north  of;  iron  post  set  at  intersection  of  railway 
with  north  boundary  T.  2  N.,  R.  1  E.,  and  33  feet  west  of  center  of  track 
and  in  line  with  telegraph  poles,  and  about  3  poles  south  of  mile 
pole  491 843,292 

Pauls  Valley;  bronze  tablet  in  center  of  east  face  of  second  stone  above 
foundation  at  northeast  comer  of  stone  building  owned  by  C.  J.  Grant, 
situated  at  comer  of  Paul  and  Santa  Fe  avenues 871. 182 

Pauls  Valley,  2^  miles  northwest  of;  iron  post,  set  12  inches  out  of  ground, 
at  the  comer  of  Ts.  3  and  4  N.,  Rs.  1  E.  and  1  W,,  about  900  feet  west 
of  railway 882.772 

Paoli,  2  miles  north  of;  iron  post,  9  inches  out  of  ground,  at  witness  comer 
to  i  section  comer  of  sec.  36,  T.  5  N.,  R.  1  W.,  and  300  feet  east  of  in- 
tersection of  railway  with  first  standard  parallel  north 933. 1 89 

Wayne;  railroad  spike  in  fifth  telegraph  pole  south  of  station  building  and 
second  pole  north  of  mile  pole  510 1,097,466 

ALONG   TOWNSHIP  AND  SECTION  LINES. 

Comer  Ts.  5  and  6  N.,  Rs.  2  and  3  W.,  iron  post 1,075.851 

Comer  Ts.  5  and  6  N.,  Rs.  1  and  2  W.,  iron  post 1,119.411 

Comer  Ts.  5  and  6  N.,  Rs.  1  E.  and  1  W.,  iron  post 997.561 

Canadian  River;  meander  comer  on  T.  6  N.,  Rs.  1  E.  and  1  W.,  sees.  31 

and  36,  iron  post 988,041 

Canadian  River,  meander  comer  on;  between  T.  5  N.,  R.  1  E.,  sec.  1,  and 

T.  5N.,  R.  2E.,  sec.  6,  iron  post 967,577 

Canadian  River,  meander  comer  on;  between  T.  5  N.,  R.  2  E.,  sec.  13, 

andT.5N.,  R.  3  E.,  sec.  18,  iron  post 937.053 

Standard  comer  T.  5N.,  Rs.  2  and  3  E.,  iron  jKwt 1,021.873 

Closing  comer  T.  4  N.,  Rs.  2and3E.,  iron  post 1,013.892 

Standard  comer  T.  5  N.,  Rs.  1  and  2  E.,  iron  post 1,063.907 

Closing  corner  T.  4  N.,  Rs.  1  and  2  E.,  iron  post 1,052.255 

Indian  meridian,  standard  corner  Ts.  4  and  5  N.,  Rs.  1  E.  and  1  W.,  at 

intersection  of  the  first  standard  parallel  north  with  the,  iron  post 947. 571 

ClosinK  comer  T.  4  N.,  Rs.  1  and  2  W.,  iron  post 1,023.479 

Standard  comer  T.  5  N.,  Re.  1  and  2  W. ,  iron  post 1,011.619 

Closing  corner  T.  4  N.,  Rs.  2and3  W.,  iron  post 980.159 

Standard  comer  T.  5  N.,  Rs.  2  and  3  W.,  iron  post 966.349 

Corner  Ts.  3and4N.,  Rs.  2  and  3  W^,  iron  post 988.152 

Corner  Ts.  3  and  4  N.,  Rs.  1  and  2  W.,  iron  post 977.882 

Corner  Ts.  3  and  4  N.,  Rs.  1  and  2  E.,  iron  iwst ^ 920.582 

Digitized  by  V^jOOQIv^ 
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Comer  Ts.  3  and  4  N.,  Rs.  2  and  3  E.,  iron  post 1,040.562 

Comer  Ts.  2  and  3  N.,  Rs.  2  and  3  E.,  iron  poet 1,104.464 

Comer  Ts.  2  and  3  N.,  Rs.  1  and  2  E.,  iron  post 870.954 

Comer  Ts.  2and3N.,  Rs.  1  E.  and  1  W.,  iron  post 890.792 

Comer  Ts.  2  and  3  N.,  Rs.  land2W.,  iron  post 1,051.402 

Comer  Th.  2  and  3  N.,  Rs.  2  and  3  W.,  iron  poet 1,091.122 

Comer  Th.  1  and  2  N.,  Rs.  2  and  3  W.,  iron  post 983.612 

Comer  Ts.  1  and  2  N.,  Rs.  1  and  2  W.,  iron  post 939.652 

Comer  Ts.  1  and  2  N.,  Rs.  1  E.  and  1  W.,  iron  post 875.342 

Comer  Ts.  1  and  2  N.,  Rs.  1  and2E.,  iron  post 839.468 

Comer  Ts.  1  and  2  N.,  Rs.  2  and  3  E.,  iron  poet 1,047.678 

Standard  comer  T.  1  N.,  Rs.  2  and  3  E.,  iron  post 944.134 

Closing  comer  T.  1  S.,  Rs.  2and  3  E.,  iron  post 936.402 

Standard  comer  T.  1  N.,  Rs.  1  and  2  E.,  iron  post 786.783 

Closing  comer  T.  1  S.,  Rs.  1  and  2  E.,  iron  post 788.531 

Indian  meridian  and  Indian  base,  comer  Ts.  1  N.  and  1  S.,  Rs.  1  E.  and  I 
W. ;  a  copper  bolt  set  in  rock  in  place,  4  feet  south  of  initial  point,  at 

the  intersection  of  the -. 1,040.137 

Standard  comer  T.  1  N.,  Rs.  1  and  2  W.,  iron  post 967.267 

Closing  comer  T.  IS.,  Rs.  2  and  3  W.,  iron  post ..-. 930.617 

Standard  comer  T.  1  N.,  Rs.  2  and  3  W.,  iron  post 925.147 

RUSH  SPRINGS  QUADRANGLE. 

The  railroad  levels  were  run  by  Mr.  B.  Coe.  Messrs.  E.  M.  Fry 
and  W.  S.  D.  Moore  were  attached  to  the  subdivision  and  topographic 
party  of  Mr.  R.  A.  Farmer,  and  Messi^s.  J.  P.  Thayer  and  J.  P. 
Walker  and  H.  L.  Baker  were  with  Mr.  A.  D.  Morton's  party.  Mr. 
W.  R.  Manning  had  charge  of  an  independent  party  and  ran  a  few 
miles  on  the  base  line. 

FROM   NmXEKAH,   SOUTH  ALONO  CHICAGO,    ROCK    ISLAND    AND 

PACIFIC   RAILWAY,  TO   DUNCAN. 

Feet 

Ninnekah,  }  mile  south  of;  railroad  spike  in  telegraph  mile  pole  444, 

which  is  200  feet  south  of  north  boundary  T.  5  N.,  R.  7  W 1,100.368 

Rush  Springs,  6  miles  north  of;  iron  poet,  10  inches  out  of  ground,  on 
first  standard  parallel  north,  between  T.  4  N.,  R.  7  W.,  sec.  4,  and  T. 
6  N,,  R.  7  W.,  sec.  33,  and  is  37.9  feet  west  of  track  and  15.3  feet  south 
of  20th  telegraph  pole  north  of  mile  pole  461 1, 291.(576 

Rush  Springs;  bronze  tablet  in  middle  of  northeast  face  of  second  stone 
above  sidewalk  and  on  left  side  of  main  entrance  to  the  Masonic  build- 
ing.   This  bench  mark  is  1  mile  north  of  township  line 1, 349. 054 

Marlow,  2|  miles  north  of;  iron  post,  12  inches  out  of  ground,  at  section 
comer  between  T.  2  N.,  R.  7  W.,  sees.  5  and  4,  and  T.  3  N.,  R.  7  W., 
sees.  32  and  33,  and  50  feet  west  of  track 1,331.237 

Marlow,  3f  miles  south  of;  iron  post,  12  inches  out  of  ground,  at  section 
comer  between  T.  1  N.,  R.  7  W.,  sees.  4  and  5,  and  T.  2  N.,  R.  7  W., 
sees.  32  and  33,  and  730  feet  east  of  track 1,304.429 

Duncan,  J  mile  north  of;  iron  post,  8  inches  out  of  ground  on  Indian  base 
line,  at  quarter  section  comer  between  T.  1  N.,  R.  7  W.,  sec.  32,  and  T. 

1  S.,  R.  7  W.,  sec.  5,  and  1,000  feet  west  of  track mm^<5r>^\::J^h^lK}^'^ 

Bull  175 8  ^ 
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ALONG  TOWNSHIP  LINES. 

Chickasaw  Nation,  closing  comer  Ts,  5  and  6  N.,  R.  7  W.,  on  the  wert 

boondary  of;  iron  post 1, 09o.  •*-" 

Corner  Ts.  5  and  6  N.,  Rs.  6  and  7  W.,  iron  poet l,162,i*"* 

Comer  Ts.  5and6N.,  Rs.5and6W.,  iron  post 1.01J^>* 

Comer  Ts.  5  and  6  N,,  Rs.  4  and  5  W.,  iron  post 1,139.1^: 

Comer  Ts.  5and6N.,R8.  Sand  4W.,  iron  post 1,010.  rn 

Closing  comer  T.  4  N.,  Rs.  3  and  4  W.,  iron  post 963^  t/' 

Standard  comer  T.  5N.,  Rs.  3and4  W.,  iron  post 962.  **l^ 

Closing  comer  T.  4  N.,  Rs.  4  and  5  W.,  iron  post 994.  7' 

Standard  comer  T.  6  N.,  Rs.  4  and  5  W.,  iron  post 994.?* 

Closing  comer  T.  4  N.,  Rs.  6and6  W.,  iron  post : 1,09:J.J^7 

Standard  comer  T.  5  N.,  Rs.  5  and  6  W.,  iron  post 1,124.±.*^ 

Closing  comer  T.  4  N.,  Rs.  6  and  7  W.,  iron  post 1,233-.*<U 

Standard  comer  T.  5  N.,  Rs.  6  and  7  W.,  iron  poet 1,280.4H 

Chickasaw  Nation,  closing  comer  Ts.  4  and  5  N.,  R.  7  W.,  on  the  west 

boundary,  iron  post 1, 285.  .'^<; 

Chickasaw  Nation,  closing  comer  Ts.  3  and  4  N.,  R.  7  W.,  on  west  boun  '- 

ary,  iron  post 1, 389. 47'* 

Comer  Ts.  3and4N.,  Rs.  6and  7  W.,  iron  post 1,280.,W 

ComerTs.  3and4N.,  Rs.  5  and  6  W.,  iron  post 1,266.04^ 

Comer  Ts.  3  and  4  N.,  Rs.  4  and  5  W.,  iron  post 1,07S.2C 

ComerTs.  3  and  4  N.,  Rs.  3  and  4  W.,  iron  post 1,154..<'? 

ComerTs.  2and3N.,Rs.  3  and  4  W.,  iron  post 1,188.  VJ:! 

ComerTs.  2  and  3  N.,  Rs.  4  and  5  W.,  iron  post 1,158.1^4-^ 

ComerTs.  2  and  3  N.,  Rs.  5and6W.,  iron  poet l,303.iVi4 

ComerTs.  2  and  3  N.,  Rs.  6  and  7  W.,  iron  post l,368.Sft? 

Chickasaw  Nation,  closing  comer  Ts.  2  and  3  N.,  R.  7  W.,  on  west  bound- 
ary ,  iron  post 1 ,  272.  tX'^ 

Chickasaw  Nation,  closing  comer  Ts.  1  and  2  N.,  R.  8W.,  on  west  bound- 
ary, iron  post 1, 207. 26h 

ComerTs.  land2N.,  Rs.  7  and  8  W.,  iron  post 1,223.689 

ComerTs.  1  and  2  N.,  Rs.  6  and  7  W.,  iron  post 1,209.996 

ComerTs.  1  and  2  N.,  Rs.  5  and  6  W.,  iron  post 1,152.  LM 

ComerTs.  1  and2N.,  Rs.  4  and  5  W.,  iron  post l,111.91n 

ComerTs.  1  and  2  N.,  Rs.  Sand  4  W.,  iron  post : I,116.0e52 

Closing  comer  T.  1  S.,  Rs.  3  and  4  W.,  iron  poet 1,006.949 

Standard  comerT.  1  N.,  Rs.  3and4W.,  iron  poet 1,016.101 

Closing  comer  T.  1  8.,  Rs,  4  and  5  W.,  iron  post 1,101.581 

Standard  comer  T.  1  N.,  Rs.  4  and  6  W.,  iron  poet 1,101.837 

Closing  comer  T.  1  S.,  Rs.  5  and  6  W.,  iron  post 1,105.384 

Standard  comer  T.  IN.,  Re.  5  and  6  W.,  iron  post 1,093.654 

Standard  comer  T.  1  N.,  Rs.  6  and  7  W.,  iron  post 1,224.758 

Closing  comer  T.  1  S.,  Rs.  7  and  8  W.,  iron  post 1,119.069 

Standard  corner  T.  1  N.,  Rs.  7and  8  W.,  iron  post 1,123.645 

Closing  comer  Ts.  1  N.  and  1  8.,  R.  8  W.,  which  is  intersection  of  base 
line  and  west  boundary  Chickasaw  Nation ;  iron  poet 1, 123. 614 

CHICKASHA  QUADRANGLE  (INDIAN  TBRRITORY^KLAHOMA) . 

Mr.  R.  Coe  ran  the  railroad  levels.     Mr.  E.  M.  Fry  was  attached  to 

the  subdivision  and  topographic  party  of  Mr.  Bgtileiiii^i^a^Fgi'c 
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FROM  MINCX),  SOUTH  ALONG  CHICAGO,  ROCK  ISLAND  AND  PACIFIC 

RAILWAY,  TO   CHICKASHA. 

Feet 
Minco,  1}  miles  south  of;  iron  post,  12  inches  out  of  ground,  at  |  section 

comer  between  T.  9  N.,  R.  7  W.,  sec.  4,  and  T.  10  N.,  R.  7  W.,  sec.  33, 

and  about  150  feet  east  of  track 1,283.774 

Minco,  7i  miles  south  of;  iron  post,  15  inches  out  of  ground,  at  comer  to  sees. 
32  and  33,  of  T.  9  N.,  R.  7  W.,  on  the  second  standard  parallel  north, 
and  about  600  feet  west  of  track 1,201.295 

Chickasha,  4}  miles  north  of;  iron  post,  12  inches  out  of  ground,  at  i  sec- 
tion comer  between  T.  7  N.,  R.  7  W.,  sec.  4,  and  T.  8  N.,  R.  7  W.,  sec. 

33,  about  600  feet  east  of  track 1,101.79 

Chickasha;  bronze  tablet  set  in  middle  of  east  face  of  foundation  stone  at 

northeast  comer  of  brick  building  owned  by  J.  C.  Griggers  and  situated 

at  the  comer  of  Chickasha  avenue  and  Second  street 1, 090  967 

Chickasha,  1}  miles  south  of;  iron  post,  8  inches  out  of  ground,  at  \  sec- 
tion comer  between  T.  6  N.,  R.  7  W.,  sec.  3,  and  T.  7  N.,  R.  7  W.,  sec. 

34,  about  180  feet  west  of  track 1,084.071 

ALONG  TOWNSHIP  AND  SECTION  LINES. 

Chickasaw  Nation,  closing  comer  of  Ts.  9  and  10  N.,  R.  7  W.,  on  the  west 

boundary  of;  iron  post 1, 287. 534 

Comer  Ts.  9  and  ION.,  Rs.  6  and  7  W.,  iron  post 1,332.564 

Comer  Ts.  9  and  ION.,  Rs.  5  and  6  W.,  iron  post 1,306.784 

Comer  Ts.  9  and  ION.,  Rs.  4  and  5  W.,  iron  post 1,282.664 

Canadian  River,  meander  corner  on,  between  T.  9  N.,  R.  4  W.,  sec.  1,  and 

T.  10  N.,  R.  4  W.,  sec.  36;  iron  poet 1,144.084 

Canadian  River,  meander  comer  on,  between  T.  8  N.,  R.  3  W.,  sec.  5,  and 

T.  9N.,R.  3W.,8ec.  32;  iron  post 1,110.827 

Closing  comer  T.  8  N.,  Rs.  3  and  4  W.,  iron  post 1,177.227 

Standard  comer  T.  9  N.,  Rs.  3  and  4  W.,  iron  post .* 1,180.967 

Closing  comer  T.  8  N.,  Rs.  4and5  W.,  iron  post 1,283.967 

Standard  comer T.  9N.,  Rfl.4and5  W.,  iron  post 1,290.657 

Closing  comer  T.  8  N.,  Rs.  5  and  6  W.,  iron  post 1,288.605 

Standard  comer  T.  9  N.,  Rs.5and6W.,  iron  post 1,300.125 

Closing  comer  T.  8  N.,  Rs.  6  and  7  W.,  iron  poet 1,222.395 

Standard  corner  T.  9  N.,  Rs.  6and  7  W.,  iron  post 1,206.805 

Chickasaw  Nation,  closing  comer  Ts.  8  and  9  N.,  R.  7  W.,  on  the  west 

boundary  of;  iron  post 1, 184. 225 

Chickasaw  Nation,  closing  comer  Ts,  7  and  8  N.,  R.  7  W.,  on  the  west 

boundary  of;  iron  post 1, 165. 22 

Corner  Ts.  7  and  8  N.,  Rs.  6  and  7  W.,  iron  post 1,218.47 

Corner  Ts.  7  and  8  N.,  Rs.  5  and  6  W.,  iron  post 1, 213. 46 

Corner  Ts.  7  and  8  N.,  Rs.  4and5  W.,  iron  post 1,260.247 

Corner  Ts.  7  and  8  N.,  Rs.  3  and  4  W.,  iron  post 1,111.047 

Corner  Ts.  6  and  7  N.,  Rs.  3  and  4  W.,  iron  post 1,219.167 

Comer  Ts.  6and7N.,  Rs.  4and5  W.,  iron  post 1,168.727 

Comer  Ts.  6  and  7  N. ,  Rs.  5  and  6  W. ,  iron  post 1 ,  152. 061 

Comer  Ts.  6and7N.,  Ra.  6  and  7  W.,  iron  poet 1,078,351 

Chickasaw  Nation,  closing  corner  Ts.  6  and  7  N.,  R.  7  W.,  on  the  west 

boundary;  iron  post ; 1, 155. 551 

Digitized  by  VJV^VJV  IC 
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PURCELL  QUADRANGLE  (INDIAN   TERRITORY-OKLAHOMA). 

Railroad  levels  were  run  by  Mr.  R.  Coe.  Messrs.  W.  S.  D.  Moore 
and  E.  M.  Fiy  were  attached  to  the  subdivision  and  top(^raphic  party 
of  Mr.  R.  A.  Farmer. 

ON  THE   GULF,  COLORADO  AND  SANTA  FE  RAILWAY. 

F€el 

Purcell;  bronze  tablet  set  in  middle  of  south  face  of  second  stone  from 
southwest  comer  in  the  first  course  of  stone  above  basement,  in  building 
used  as  U.  S.  court-house 1, 091.  t^\ 

Purcell,  4|  miles  north  of;  on  the  northeast  rivet  on  bridge  plate  on  east 
side  of  south  pier  of  bridge  over  Canadian  River 1, 057.  <f!Si 

ALONG  TOWNSHIP  AND  SECTION   LINES. 

Comer  Ts.  7  and  8  N.,  Rs.  2  and  3  W.,  iron  post 1,138.707 

Canadian  River,  meander  comer  on,  between  T.  7  N.,  R.  2  W.,  sec.  4, 

andT.  8  N.,  R.  2  W.,  sec.  33;  iron  post l,9frl.(H7 

Canadian  River,  meander  comer  on,  between  T.  6  N.,  R.  2  W.,  sec.  1,  and 

T.  7N.,  R.  2  W.,  sec.  36;  iron  post l,029.1i^7 

Comer  Ts.  6  and  7  N.,  Rs.  2  and  3  W.,  m)n  poet 1,124.<)77 

SEMINOLE  QUADRANGLE  (INDIAN  TERRITORY-OKLAHOMA K 

The  railroad  levels  were  run  by  Mr.  E.  L.  Faison.  Messrs.  W.  S.  D. 
Moore,  W.  R.  Manning,  and  E,  L.  Faison  had  independent  level  parties, 

FROM  WEWOKA,    INDIAN    TERRITORY.    ALONG  CHOCTAW,   OKLA- 
HOMA AND  GULF  RAILROAD,  TO  SHAWNEE,  OKLAHOMA. 

FV*L 

Wewoka,  6  miles  west  of ;  iron  spike  in  mile  pole  93 833.4t>4 

Wewoka,  9  miles  west  of;  iron  poet  5.7  feet  west  of  mile  pole  90 838.  ^' 

Earlsboro,  Oklahoma  Territory,  6  miles  eaat  of;  iron  spike  in  mile  pole  85.      861. 912 
Earlsboro;  iron  post  17  feet  west  of  main  track  and  200  feet  north  of  sta- 
tion building 1, 024. 714 

Tecumseh;  spike  in  telegraph  pole  at  junction  of  the  Choctaw,  Oklahoma 

and  Gulf  Railroad  and  Tecumseh  Railroad 991.38 

Shawnee;  iron  post  15  feet  north  of  track  and  at  east  end  of  station  plat- 
form     1,010. 674 

Shawnee,  4  miles  west  of,  near  Dale;  iron  poet  at  mile  pole  66 1, 018. 1^ 

ALONG  TOWNSHIP  LINES. 

Creek-Oklahoma  boundary,  closing  comer  Ts.  11  and  12  N.,  R.  6  PI,  iron 

poet 979.38 

Cx>merTs.  11  and  12  N.,  Rs.  6  and  7  E.,  iron  poet 921.77:^ 

Comer  Ts.  11  and  12  N.,  Rs.  7  and  8  E.,  iron  poet 937.511 

Corner  Ts.  10  and  UN.,  Re.  7  and  8  E.,  iron  post 989. 1 7t 

Corner  Ts.  lOand  11  N.,  Rs.  6and  7  E.,  iron  post 901. J^T^ 

Corner  Ts.  10  and  11  N.,  Re.  5  and  6  E.,  iron  poet 969.61 

Seminole-Oklahoma  boundary  line,  cloeing  comer  Ts.  10  and  11  N.,  R.  5 

E.,  iron  post 946.1^ 

Seminole-Oklahoma  boundary,  closing  comer  Ts.  9  and  10  N.,  R.  5  E., 
iron  post l3jGyUz££ij3y.VJ-V-'.vj^i^-  993.  ^Q 
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Feet. 

Comer Ts.  9  and  ION.,  Ra.  6  and  6  E.,  iron  post 1,017.957 

Comer  Ts.  9  and  ION.,  Rs.  6  and  7  E.,  iron  post 995.929 

Comer  Ts.  9andlON.,  Rs.  7  and  8  E.,  iron  post 990.638 

Standard  comer  T.  9  N.,  Rs.  7  and  8  E.,  iron  post 818.167 

Standard  comer  T.  9  N.,  Rs.  6and7E.,  iron  post 853.218 

Closing  comer  T.  8  N.,  Rs.  6  and  7  E.,  iron  post 863.918 

Standard  comer  T.  9  N.,  Rs.  5and6E.,  iron  post 844.141 

Closing  comer  T.  8  N.,  Rs.  5and  6  E.,  iron  post 915.692 

Seminole-Oklahoma  boundary,  closing  comer  Ts.  8  and  9  N.,  R.  5  E., 

iron  post 930.24 

Seminole-Oklahoma  boundary,  closing  comer  Ts.  7  and  8  N.,  R.  5  E., 

iron  post 890.788 

Comer  Ts.  7  and  8  N.,  Rs.  5  and  6  E.,  iron  post 901.809 

Comer  Ts.  7  and  8  N.,  Rs.  6  and  7  E.,  iron  post 832.761 

Comer  Ts.  7  and  8  N.,  Rs.  7  and  8  E.,  iron  post 956.785 

Comer  Ts.  6  and  7  N.,  Rs.  7  and  8  E.,  iron  post 884.63 

Comer  Ts.  6  and  7  N.,  Rs.  6  and  7  E.,  iron  post 848.919 

Comer  Ts.  6  and  7  N.,  Rs.  5  and  6  E.,  iron  post 949.752 

Seminole-Oklahoma  boundary,  closing  comer  Ts.  5  and  6  N.,  R.  5  £., 

iron  post 910.974 

SAC  AND  FOX  QUADRANGLE  (INDIAN   TERRITORY-OKLAHOMA). 

The  level  work  of  this  quadrangle  was  done  by  two  independent 
level  parties,  under  Messrs.  W.  R.  Manning  and  E.  L.  Faison,  levelmen. 

ALONG  TOWNSHIP  LINES. 

Feet. 
Creek-Oklahoma  boundary,  closing  comer  Ts.  17  and  18  N.,  R.  6  E.,  iron 

post 829.713 

Comer  Ts.  17  and  18  N.,  Rs.  6  and  7  E.,  bronze  tablet  set  into  sandstone 

post,  48  by  8  by  6  inches,  45  inches  in  the  ground 839. 555 

Comer  Ts.  17  and  18  N.,  Rs.  7  and  8  E.,  iron  post 920.835 

Standard  comer  T.  17  N.,  Rs.  7  and  8  E.,  iron  post 948.707 

Closing  comer  T.  16  N.,  Rs.  7  and  8  E.,  iron  post 956.193 

Closing  comer  T.  16  N.,  Rs.  6  and  7  E.,  iron  post 962.232 

Creek-Oklahoma  boundary,  standard  comer  T.  17  N.,  Rs.  6  and  7  E. 

(which  is  also  closmg  Ts.  16  and  17  N.,  R.  6) ,  iron  post 976. 695 

Creek-Oklahoma  boundary,  closing  comer  Ts.  15  and  16  N.,  R.  6  E.,  iron 

post 834.802 

Comer  Ts.  15  and  16  N.,  Rs.  6  and  7  E.,  iron  post 844.058 

Comer  Ts.  15  and  16  N.,  Rs.  7  and  8  E.,  iron  post 814.55 

Comer  Ts.  14  and  15  N.,  Rs.  7  and  8  E.,  iron  post 765. 315 

Corner  Ts.  14  and  15  N.,  Rs.  6  and  7  E.,  iron  post 877.9 

Creek-Oklahoma  boundary,  closing  corner  Ts.  14  and  15  N.,  R.  6  E.,  iron 

post 860.416 

Creek-Oklahoma  boundary,  closing  comer  Ts.  13  and  14  N.,  R.  6  E.,  iron 

poet 787.97 

Comer  Ts.  13  and  14  N.,  Rs.  6  and  7  E.,  iron  post 783.811 

Comer  Ts.  13  and  14  N.,  Rs.  7  and  8  E.,  iron  post 773.444 

Standard  comer  T.  13  N.,  Rs.  7  and  8  E.,  iron  post 861.855 

Standard  comer  T.  13  N.,  Rs.  6  and  7  E.,  iron  post 867.882 

Creek-Oklahoma  boundary,  closing  corner  Ts.  12  and  13  N.,  R.  igEsedJ^y-vj*  866. 51 
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PAWNEE  QUADRANGLE  (INDIAN  TERRITORY-OKLAHOMA). 

This  bench  mark  was  established  by  Mr.  W.  R.  Manning  on  a  double- 
rodded  line. 

Feet, 
Comer  sees.  13  and  24,  T.  18  N.,  R.  6  E.,  and  sees.  18  and  19,  T.  18  N., 
R.  7  £. ;  a  sandstone  post,  35  by  6  by  6  inches,  with  bronze  tablet  in- 
serted       777.287 

HOMINY  QUADRANGLE  (INDIAN  TERRITORY-OKLAHOMA). 

Mr.  C.  B.  Odell  ran  the  levels  along  the  railroad,  and  he  also  had 
charge  of  an  independent  level  party  on  township  lines. 

ALONG  THE    ST.    LOUIS  AND    SAN    FRANCISCO    RAILROAD    FROM 

RED   FORK  TO   8APULPA. 

Feet. 
Red  Fork,  3  miles  south  of;  square  hole  cut  in  capstone  of  south  pier  of 

bridge  over  Nickle  Creek 728. 201 

Sapulpa,  bronze  tablet  set  into  wall  of  Gladstone  Hotel,  14  feet  from  east 

end  and  3.5  feet  above  porch 722. 862 

Sapulpa,  copper  bolt  in  sandstone  post,  9  by  9  by  20  inches,  buried  flush 
with  surface  of  ground,  11.5  feet  from  northwest  comer  of  station 718. 491 

ALONG  TOWNSHIP  LINES. 

Creek-Oklahoma  boundary,  closing  comer  of  T.  19  N.,  Rs.  11  and  12  E., 

iron  post 737. 081 

Comer  Ts.  18  and  19  N.,  Rs.  11  and  12  E.,  iron  post 746.531 

ADDINOTON  QUADRANGLE. 

The  railroad  levels  were  run  by  Mr.  R.  Coe.  Mr.  Coe  also  had  an 
independent  party  to  run  levels  on  the  first  standard  parallel  south. 
Messrs.  J.  P.  Walker  and  H.  L.  Baker  were  attached  to  the  subdivi- 
sion and  topographic  party  of  Mr.  A.  D.  Morton,  while  Messi-s.  R.  T. 
Carnall  and  B.  Coe  were  with  Mr.  J.  Ahern's  party  and  Mr.  E.  M. 
Fry  with  Mr.  R.  A.  Farmer's  party. 

FROM  COMANCHE,    SOUTH  ALONG  THE    CHICAGO,    ROCK   ISLAND 

AND    PACIFIC  RAILWAY,   TO  RTAN. 

Feet. 

Comanche,  4  miles  north  of;  a  railroad  spike  in  telegraph  mile  pole  481..  1,024. 795 

Comanche,  iron  post  5  inches  out  of  ground  and  on  the  south  side  of  the 
station  building;  the  post  is  set  between  the  platform  and  a  telegraph 
pole 979.723 

Comanche,  2  miles  south  of;  a  railroad  spike  in  telegraph  mile  pole  487..      958.439 

Addington,  a  square  hole  cut  in  the  northwest  comer  of  top  stone  of  north 
foundation  and  in  second  tier  from  front  of  the  water  tank  at 917. 67 

Addington,  4}  miles  south  of;  square  hole  cut  in  coping  stone  on  west  end 
of  south  pier  of  bridge  3202  over  Cow  Creek,  and  about  1,100  feet  north 
of  mile  pole  499 883. 2W 

Sugden,  i  mile  south  of;  an  iron  post  at  the  standard  comer  of  T.  5  8.. 
Rs.  7  and  8  W.,  and  about  1,600  feet  west  of  the  point  of  intersection  of 
the  railroad  with  the  first  standard  parallel  south 843. 965 

Ryan,  1  mile  north  of;  on  outside  anchor  bolt  on  west  side  of  south  pier 
of  bridge  3212  over  Beaver  Creek 827. 204 
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ALONG  TOWNSHIP  LINES. 

Feet 

Chickasaw  Nation,  closing  comer  fractional  Ts.  1  and  2  S.,  K  8  W.,  on 

west  boundary,  iron  poet 1, 095. 955 

Ck)merT8.  1  and  2  S.,  Rs.  7  and  8  W.,  iron  poet 1,123.275 

Comer  Ts.  1  and  2  8.,  Rs.  6  and  7  W.,  iron  post 1,127.5 

Comer  Ts.  1  and  2  S.,  Rs.  5  and  6  W.,  iron  post 1,081.88 

ComerTs.  land2  8.,Rs.4and5  W.,  iron  post 1,218.23 

ComerT8.1and2S.,Rs.3and4  W.,ironpost 1,084.6^9 

Comer  Ts.  2  and  3  8.,  Rs.  3  and  4  W.,  iron  post 1,056.232 

Comer  Ts.  2  and  3  8.,  Rs.  4  and  5  W.,  iron  post 967.009 

Comer  Ts.  2  and  3  8.,  Rs.  5  and  6  W.,  iron  post 931.539 

Comer  Ts.  2  and  3  8.,  Rs.  6  and  7  W.,  iron  post 987.769 

Comer  Ts.  2  and  3  8.,  Rs.  7  and  8  W.,  iron  post 1,062.269 

Chickasaw  Nation,  closing  comer  fractional  Ts.  2  and  3  8.,  R.  8  W.,  on  the 

west  boundary  of  the,  iron  post 1, 005. 399 

Chickasaw  Nation,  closing  comer  fractional  Ts.  3  and  4  8.,  R.  8  W.,  on  the 

west  boundary  of  the,  iron  post 970. 15 

Corner  Ts.  3  and  4  8.,  Rs.  7  and  8  W.,  iron  post 908.29 

Comer  Ts.  3  and  4  8.,  Rs.  6  and  7  W.,  iron  post 969.22 

Comer  Ts.  3  and  4  8.,  Rs.  5  and  6  W.,  iron  post 856.87 

Comer  Ts.  3  and  4  8.,  Rs.  4  and  5  W,,  iron  post 974.97 

Comer  Ts.  3  and  4  8.,  Rs.  3  and  4  W.,  iron  post 1,038.289 

Comer  Ts.  4  and  5  8.,  Rs.  3  and  4  W.,  iron  post 848.247 

Comer  Ts.  4  and  5  8.,  Rs.  4  and  5  W.,  iron  post 820.107 

Comer  Ts.  4  and  5  8.,  Rs.  5  and  6  W.,  iron  post 899.977 

ComerTs.4and'5S.,Ra.6and7  W.,ironpost 894.199 

Comer  Ts.  4  and  5  8.,  Rs.  7  and  8  W.,  iron  post 945.446 

Standard  comer  T.  5  8.,  Rs.  6  and  7  W.,  iron  post 913.225 

Standard  comer  T.  5  8.,  Rs.  5  and  6  W.,  iron  post 846.21 

Standard  comer  T.  5  8.,  Rs.  4  and  5  W.,  iron  post 797.39 

Closing  comer  T.  6  8.,  Rs.  4  and  5  W.,  iron  post 785.24 

Standard  comer  T.  5  8.,  Rs.  3  and  4  W.,  iron  post 847.62 

Closing  comer  T.  6  8. ,  Rs.  3  and  4  W. ,  iron  post 809. 475 

Chickasaw  Nation,  closing  comer  of  fractional  Ts.  4  and  5  8.,  R.  8  W.,  on 

the  west  boundary  of,  iron  post 871. 686 

Chickasaw  Nation,  closing  comer  of  the  First  Standard  Parallel  South,  on 
the  west  boundary  of  the,  and  is  in  R.  8  W.  of  the  Chickasaw  Survey, 
iron  post 904.44 

ARDMORE  QUADRANGLE. 

The  railroad  levels  were  run  by  Mr.  A.  F.  Hassan  and  Mr.  R.  Coe. 
Messrs.  J.  H.  Carlock  and  H.  L.  Baker  were  attached  to  the  subdivi- 
sion and  topographic  party  of  Mr.  C.  W.  Goodlove,  while  Mr.  E.  M. 
Fry  was  with  Mr.  R.  A.  Farmer's  party  and  Mr.  R.  T.  Carnall  with 
Mr.  J.  Ahern's  party.  Mr.  R.  Coe  had  charge  of  an  independent 
level  party. 

FROM  OVEBBKOOK,  NORTH  ALONG  GULF,  COLORADO  AND  SANTA 

FE   RAILWAY,  TO  DOUGHERTT. 

Feet. 
Overbrook,  4|  miles  south  of;  cross  mark  cut  8  inches  from  west  edge  of 

west  coping  of  north  pier  of  bridge  338,  over  Little  Hickory  Creek 667. 978 

Overbrook,  J  mile  northwest  of;  iron  post  at  standard  corner  T.  5  S.,  Rs. 

1  and2E.,  and  1,300  feet  west  of  railway 766.056 
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Fii«e. 

Overbrook,  railroad  spike  in  telegraph  mile  pole  443,  near  station 735. 216 

Ardmore,  1  mile  south  of;  iron  poet  at  intersection  of  railway  with  town- 
ship line,  between Ts.  4  and  5  S.,  R.  2  £.^  near  mile  pole  449,  and  30  feet 

west  of  center  of  track 861.795 

Ardmore;  bronze  tablet  in  sandstone  foundation  of  Noble  Bros.'  hardware 

store  at  southeast  angle  of  railway  crossing  on  Main  street 872. 443 

Ardmore,  6  miles  north  of;  iron  post  at  intersection  of  railway  with  town- 
ship line  between  Ts.  3  and  4  S.,  E.  2  E.,  in  line  with  telegraph  polen 

and  50  feet  south  of  second  pole  west  of  track 708. 829 

Berwyn,  3  miles  north  of;  copper  bolt  set  in  east  side  of  coping  stone  of 

north  pier  of  bridge  No.  402,  over  Cool  Creek,  and  near  mile  pole  464. .  752. 335 

Dougherty,  3,000  feet  south  of;  railroad  spike  in  mile  pole  469 765. 303 

Dougherty,  2  miles  north  of;  iron  post  at  intersection  of  railway  with  town- 
ship line  between  Ts.  1  and  2  S.,  R.  2  E.,  30  feet  left  of  track  and  6  feet 
south  of  telegraph  pole,  300  feet  south  of  bridge  417,  which  in  3,000  feet 

south  of  mile  pole  472 761.509 

ALONG    TOWNSHIP  LINES. 

Comer  Ts.  land  2S.,  Rs.  2and3W.,  iron  post 1,047.699 

Corner  Ts.  1  and  2  S.,  Rs.  1  and  2  W.,  iron  post 1,171.609 

Comer  Ts.  1  and  2  S.,  Rs.  1  E.  and  1  W.,  iron  post 1,304.219 

Comer  Ts.  land2S.,  Rs.  1  and  2  E.,  iron  post 1,090.649 

Comer  Ts.  1  and  2  S.,  Rs.  2  and  3  E.,  iron  post 786.619 

ComerTs.  2and3S.,  Rs.  2and3E.,  iron  post 808.912 

Corner  Ts.  2  and  3  S.,  R«.  1  and  2  E.,  iron  post 909.552 

ComerTs.  2and3S.,  Rs.  1  E.  and  1  W.,  iron  post 912.862 

ComerTs.  2and3S.,  Rs.  1  and2  W.,  iron  post 884.142 

Corner  Ts.  2and3S.,  Rs.  2and3W.,  iron  post 1,034.087 

ComerTs.  3and4S.,  Rs.  2and3  W.,  iron  post 878.159 

ComerTs.  3  and  4  8.,  Rs.  land2W.,  iron  poet 927.469 

ComerTs.  3  and  4  8.,  Rs.  1  E.  and  1  W.,  iron  post 868.809 

ComerTs.  3  and  4  8.,  Rs.  land2E.,  iron  post 748.669 

Witness  comer  Ts.  3  and  4  8.,  Rs.  2  and  3  E.,  iron  post 718. 159 

ComerTs.  4  and  5  8.,  Rs.  2  and  3  E.,  iron  post 890.745 

ComerTs.  4and58.,  Rs.  1  and  2  E.,  iron  post 858.695 

Corner  Ts.  4  and  5  8.,  Rs.  1  E.  and  1  W.,  iron  post 950. 605 

ComerTs.  4  and  5  8.,  Rs.  1  and  2  W.,  iron  post 857.192 

ComerTs.  4  and  5  8.;  Rs.  2and3"W.,  iron  post 991.032 

Standard  corner T.  5  8.,  Rs.  2and3  W.,  iron  poet 927.865 

Closing  comer  T.  6  8.,  Rs.  2  and  3  W.,  iron  post 930.73 

Standard  comer  T.  5  8.,  Rs.  1  and  2  W.,  iron  post 889.575 

Closing  comer  T.  68.,  Rs.  1  and  2  W.,  iron  post 902.27 

Indian  meridian,  intersection  of  first  standard  parallel  south  with;  iron 

post,  Ts.  5and68.,  Rs.  1  E.  and  1  W 818.369 

Standard  comer  T.  5  8.,  Rs.  2  and  3  E.,  iron  post 817.911 

TISHOMINGO  QUADRANGLE. 

Mr.  W.  R.  Manning  had  charge  of  an  independent  level  party.  Mr. 
H.  L.  Muldrow,  jr.,  was  attached  to  the  subdivision  and  topographic 
party  of  Mr.  R.  H.  McKee,  and  Mr.  J.  H.  Carlock  to  that  of  Mr.  C. 
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ALONG   TOWNSHIP  LINES. 

Feet. 

Comer  Ts.  land2S.,  Rs.  3and4E.,  iron  poet 1,052.289 

Comer  Ts.  1  and  2  S.,  Rs.  4and6E.,  iron  poet 1,035.779 

Comer  Ts.  1  and2S.,  Rs.  5  and  6  E.,  iron  poet 1,036.039 

Comer  Ts.  1  and  2  S.,  Rs.  Band  7  E.,  iron  post 967.079 

Comer  Ts.  1  and  2  S.,  Rs.  7  and  8  E.,  iron  post 738.843 

Comer  Ts.  2  and  3  S.,  Re.  7  And  8  E.,  iron  post 782.572 

Comer  Ts.  2  and  3  S.,  Rs.  6  and  7  E.,  iron  post 845.012 

Comer  Ts.  2  and  3  S.,  Rs.  6  and  6  E.,  iron  poet 891.322 

Comer  Ts.  2  and  3  S.,  Rs.  4  and  5  E.;  bronze  tablet  set  into  township 

comer  stone,  which  stone  is  a  stone  in  place 903. 212 

Comer  Ts.  2and3S.,  Rs.  3  and  4  E.,  iron  poet 858.382 

Comer  Ts.  3and4S.,  Rs.  3and4E.,  iron  poet 779.049 

Comer  Ts.  3  and  4  S.,  Rs.  4  and  5  E.,  iron  poet 809.549 

Comer  Ts.  3  and  4  S.,  Rs.  5  and  6  E.,  iron  poet 694.599 

ComerTs.  3and4S.,  Rs.  6  and  7  E.,  iron  poet 718.139 

Comer  Ts.  3and4S.,  Rs.  7  and  8  E.,  iron  poet 726.319 

ComerTs.  4  and  5  S.,  Rs.  7  and  8  E.,  ironi)oet 736.445 

ComerTs.  4  and  5  S.,  Rs.  6 and  7  E.,  iron  post 598.755 

ComerTs.  4  and  5  S.,  Rs.  5  and  6  E.,  iron  poet 785.525 

ComerTs.  4  and  5  S.,  Re.  4  and  5  E.,  iron  post 793.075 

ComerTs.  4and5S.,  Rs.  3and4E.,  iron  post 858.075 

Standard  comer  T.  5  S.,  Re.  3and4E.,  iron  post 730.03 

Closing  comer  T.  6S.,  Re.  4and5E.,  iron  post 871.866 

Standard  comer  T.  5  8.,  Re.  4  and  5  E.,  iron  poet 860.106 

Standard  comer  T.  5  S.,  Re.  5  and  6  E.,  iron  poet 687.477 

Standard  comer  T.  5  8.,  Rs.  6  and  7  E.,  iron  poet 754.815 

Standard  comer  T.  5  8.,  Re.  7  and  8  E.,  iron  post 657.441 

ATOKA   QUADRANGLE. 

The  railroad  levels  were  run  by  Messrs.  G.  A.  Purington  and  W.  R. 
Manning.  Messrs.  R.  Coe  and  W.  R.  Manning  were  in  charge  of 
independent  level  parties.  Mr.  H.  L.  Muldrow,  jr. ,  was  attached  to  the 
subdivision  and  topographic  party  of  Mr.  R.  H.  McKee. 

FBOM  STRINGTOWN,    ALONO  THE  MISSOURI,  KANSAS  AND    TEXAS 

RAILWAY,  TO  ARMSTRONG. 

Feet. 
Stringtown,  i  mile  south  of;  elm,  10  inches  in  diameter,  100  feet  left  of 

track  and  1,000  feet  south  of  mile  pole603 * 594.604 

Atoka,  i  mile  north  of;  copper  bolt  sunk  into  second  coping  stone  from 

east  side  of  north  pier  of  bridge  367,  over  Muddy  Boggy  Creek 540. 376 

Peck;  nail  in  black-jack  oak,  14  inches  diameter,  40  feet  left  of  track  and 

.350  feet  south  of  mile  pole  615. 616.096 

Caney,  }  mile  north  of;  copper  bolt  sunk  into  first  step  of  west  side  of 

south  abutment  of  bridge  388,  500  feet  south  of  mile  pole  621 51 7. 217 

Caddo,  2  miles  north  of;  copper  bolt  sunk  into  second  coping  stone  from 

east  side  of  south  abutment  of  bridge  403,  1,800  feet  north  of  mile 

pole627 591.561 

Amnetrong;  copper  bolt  sunk  into  first  coping  stone  from  north  edge  of 

north  abutment  of  bridge  421,  over  Blue  River,  600  feet  ^fj^^  S^  v&^OqIc 

Armstrong  switch 567. 491 
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ON  COALGATE  BRANCH    OF    THE    MISSOURI,    KANSAS  AND  TEXAS 

RAILWAY. 

Feet, 

Midway;  spike  in  mile  pole  6 59S.2I3 

Lehigh;  bronze  tablet  set  into  stone  of  first  layer  of  foundation  near  north- 
east comer  of  building  owned  by  Joe.  Grillery,  and  situated  at  the 

southwest  comer  of  Main  street  and  "Wild-Cat  Row." 593,319 

ALONG  TOWNSHIP  LINES. 

Chickasaw-Choctaw  boundary  line,  closing  comer  of  Ts.  1  and  2  S.,  R.  8  E., 

of  the  Chickasaw  survey  on  the,  iron  post 666.993 

Chickasaw-Choctaw  boundary  line,  closing  comer  of  Ts.  1  and  2  8.,  R.  8  E., 

of  the  Choctaw  survey  on  the,  iron  post 666.583 

Comer  Ts.  1  and  2  8.,  Rs.  8  and  9  E.,  iron  post 619.730 

Comer  Ts.  1  and  2  8.,  Rs.  9  and  10  E.,  iron  post 595.571 

Comer  Ts.  1  and  2  8.,  Rs.  10  and  11  E.,  iron  poet 591.614 

Comer  Ts.  1  and  2  8.,  Rs.  11  and  12  E.,  iron  post 597.76 

Comer  Ts.  2and38.,  Rs.  11  and  12  E.,  iron  post 598.236 

Comer  Ts.  2  and  3  8.,  Rs.  10  and  11  E.,  iron  post 633.062 

Comer  Ts.  2  and  3  8.,  Rs.  9  and  10  E.,  iron  post 533.652 

Comer  Ts.  2and38.,  Rs.  8and9E.,  iron  post 635.382 

Chickasaw-Choctaw  boundary  line,  closing  comer  of  Ts.  2  and  38.,  R  8  E., 

of  the  Choctaw  Survey  on  the,  iron  post 706. 202 

Chickasaw-Choctaw  boundary  line,  closing  comer  of  Ts.  2  and  3  8.,  R.  8  R, 

of  the  Chickasaw  Survey  on  the,  iron  post 764. 102 

Chickasaw-Choctaw  boundary  line,  closing  comer  of  Ts.  3  and  48.,  R.  8  R, 

of  the  Chickasaw  Survey  on  the,  iron  post 653.499 

Chickasaw-Choctaw  boundary  line,  closing  comer  of  Ts.  3  and  4  8.,  R.  8  R, 

of  the  Choctaw  Survey  on  the,  iron  post 651.659 

Comer  Ts.  3and48.,  Rs.  8and9E.,  iron  post 718.  &42 

Comer  Ts.  3and48.,  Rs.  9andlOE.,  iron  post 688.987 

Comer  Ts.  3  and  4  8.,  Rs.  10  and  11  E.,  iron  post 502.994 

Comer  Ta.  3  and  4  8.,  Rs.  11  and  12  R,  iron  post 557.629 

Standard  comer  T.  4  8.,  Rs.  11  and  12  R,  iron  post 522.542 

Closing  comer  T.  5  8.,  Rs.  11  and  12  R,  iron  post 502.902 

Standard  comer  T.  4  8.,  Rs.  10  and  HE.,  iron  post 642.252 

Closing  comer  T.  58.,  Rs.  10  and  11  R,  iron  post 648.057 

Standard  comer  T.  48.,  Rs.  9and  10  R,  iron  post 632.257 

Closing  comer  T.  5  8.,  Rs.  9andlOE.,  iron  post 630.217 

Standard  comer  Ts.  4  and  5  S.,  Rs.  8  and  9  E.,  intersection  of  1st  standard 

parallel  south  with  the  2d  guide  meridian  east;  iron  post 600.287 

Chickasaw-Choctaw  boundary  line,  closing  comer  Ts.  4  and  5  8.,  R.  8  E., 

of  the  Choctaw  Survey  on  the,  iron  post 668.287 

Chickasaw-Choctaw  boundary  line,  closing  comer  Ts.  4  and  5  8.,  R.  8  E., 

of  the  Chickasaw  Survey  on  the,  iron  post 669.107 

Chickasaw-Choctaw  boundary  line,  closing  comer  Ts.  5  and  6  8.,  R.  8  R, 

of  the  Chickasaw  and  Choctaw  Surveys  on  the,  iron  post 708.  W7 

Comer  Ts.  5and6S.,  Rs.  SandOR,  iron  post 632.16 

Comer  Ts.  5and68.,  Rs.  9andlOR,  iron  post 634.25 

ComerTs.  5and6S.,  Rs.  lOandll  R,  iron  post 604.015 

Comer  Ts.  5  and  6  8.,  Rs.  11  and  12  R.  iron  post n4.355 
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ANTLERS  QUADRANGLE. 

Mr.  H.  C.  McCluer  ran  the  railroad  levek.  Messrs.  Robert  Coe, 
R.  T.  Carnall,  and  F.  E.  Fellows  had  independent  level  parties,  while 
Mr.  W.  P.  Hallida}'^  was  attached  to  the  topographic  and  subdivision 
party  of  Mr.  W.  S.  Post. 

ALONG    THE    ST.    LOUIS  AND    SAN    FRANCISCO    RAILROAD    FROM 

BUTLER  TO  GOODLAND. 

Feet.    * 
Butler;  elm,  14  inches  diameter,  140  feet  left  of  track  and  400  feet  south 

of  mile  pole  522..... 528.466 

Wadena,  J  mile  north  of;  square  hole  cut  into  west  end  of  south  abutment 

of  bridge 491.285 

Wadena;  elm,  10  inches  diameter,  90  feet  left  of  track  and  200  feet  south 

of  milepost  527 485.725 

Kosoma,  }  mile  south  of;   post  oak,  12  inches  diameter,  60  feet  right  of 

track  and  1,700  feet  south  of  mile  pole  531 483.196 

Rodney;  post  oak,  10  inches  diameter,  90  feet  left  and  600  feet  south  of 

mile  pole  537 468.436 

Davenport,  i  mile  south  of;  red  oak,  15  inches  in  diameter,  100  feet  left  of 

track  and  opposite  mile  pole  539 474. 286 

Antlers;  square  hole  cut  into  section  corner  stone,  common  to  sees.  3,  4,  9, 

and  10,  T.4  S.,  R.  16  E.;  28  feet  north  of  the  northwest  comer  of  the 

Antlers  court-house  building 508. 856 

Antlers,  4  miles  south  of;  black-jack,  8  inches  diameter,  100  feet  right  of 

track  and  175  feet  south  of  mile  pole  546 558. 753 

Hamden;  red  oak,  24  inches  diameter,  60  feet  right  of  track  and  50  feet 

east  of  mile  pole  549 464.561 

Goodland,  2  miles  north  of;  red  oak,  20  inches  diameter,  60  feet  right  of 

track  and  275  feet  south  of  mile  pole  554 494. 116 

Goodland,  1,000  feet  north  of  station;  elm  tree,  6  inches  in  diameter,  60 

feet  right  of  track  and  120  feet  north  of  mile  pole  556 491.969 

ALONG  TOWNSHIP    LINES. 

Corner  Ts.  1  and  2  S.,  Ra.  12  and  13  E.,  iron  post 724.63 

Corner  Ts.  1  and  2  S.,  Rs.  13  and  14  E.,  iron  post 842.345 

Corner  Ts.  1  and  2  S.,  Rs.  14  and  15  E.,  iron  post 943.7 

Comer  Ts.  1  and  2  S.,  Rs.  15  aiid  16  E.,  bronze  tablet  set  into  township 

corner  stone,  which  is  a  "stone  in  place  *' 697. 605 

Corner  Ts.  1  and  2  S.,  Rs.  16  and  17  E.,  iron  post 665.505 

Comer  Ts.  2and3S.,  Rs.  16and  17  E.,  iron  post 618.038 

Comer  Ts.  2and3S.,  Rs.  15  and  16  E.,  iron  post 812.5 

Corner  Ts.  2and3S.,  Rs.  14  and  15  E.,  iron  post 663.111 

Comer  Ts.  2  and  3  S.,  Rs.  13  and  14  E.,  iron  post 580.896 

Corner  Ts.  2  and  3  S.,  Rs.  12  and  13  E.,  iron  post 605.221 

Comer  Ts.  3and4S.,  Rs.  12  and  13  E,,  iron  post 568.509 

Corner  Ts.  3  and  4  S.,  Rs.  13  and  14  E.,  iron  post 497.184 

Comer  Ts.  3  and  4  S.,  Rs.  14  and  15  E.,  iron  post 622.234 

Corner  Ts.  3  and  4  S.,  Rs.  15  and  16  E.,  iron  poet 565.504 

Comer  Ts.  3  and  4  S.,  Rs.  16and  17  K,  iron  post 453.518 

Standard  cornerT.  4  S.,  Rs.  16  and  17  E.,  iron  post '    468.94 
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Feet, 

Closing  comer  T.  6  S.,  Re.  16  and  17  E.,  iron  post 503.  77 

Standard  comer  T.  4  8.,  Ks.  15  and  16  E.,  iron  post 629.9 

Closing  comer  T.  5  8.,  Rs.  15  and  16  E.,  iron  poet 620.755 

Standard  comer  T.  4  8.,  Rs.  14  and  15  E.,  iron  post 574.565 

Closing  comer  T.  5  8.,  Re.  14  and  15  E.,  iron  poet 531. 42 

Standard  comer  T.  4  S.,  Re.  13  and  14  E.,  iron  post 544. 27 

Closing  comer  T.  5  8.,  Re.  13  and  14  E.,  iron  poet 531.81 

Standard  comer  T.  4  S.,  Bs.  12  and  13  E.,  iron  post 465.49 

Closing  comer  T.  5  8.,  Rs.  12  and  13  E.,  iron  post 465. 755 

Comer  Ts.  5  and  6  8.,  Re.  12  and  13  E.,  iron  post 729.39 

Comer  Ts.  5and68.,  Re.  13  and  14  E.,  iron  poet 523.99 

Comer  Ts.  5and6S.,  Rs.  Hand  15  E.,  iron  poet 481.75 

Comer  Ts.  5  and  6  8.,  Rs.  15  and  16  E.,  iron  poet 516.25 

Comer  Ts.  5and6S.,  Rs.  16  and  17  K,  iron  poet 532.27 

ALIKCHI  QUADRANGLE. 

Messrs.  F.  E.  Fellows  and  V.  T.  Rhyne  had  charge  of  independent 
level  parties.  Messrs.  F.  E.  Fellows  and  W.  P.  Hallida\'  were 
attached  for  a  time  to  the  topographic  and  subdivision  party  of  Mr. 
Oscar  Jones,  after  which  time  Messrs.  W.  P.  Halliday,  Oscar  Jones, 
and  G.  H.  Baitlett  were  attached  to  the  party  under  charge  of  Mr. 
W.  S.  Post. 

ALONG   TOWNSHIP  LINES. 

Feet. 

Comer  Q's.  1  and  2  8.,  Rs.  17  and  18  E.,  iron  post 567.905 

Comer  Ts.  1  and  2  S.,  Rs.  18  and  19  E.,  iron  post 1,039.672 

ComerTs.  1  and  2  8.,  Rs.  19  and  20  E.,  iron  post 813.882 

Comer  Ts.  1  and  2  8.,  Rs.  20  and  21  K,  iron  post 746.935 

ComerTs.  1  and  2  8.,  Rs.  21  and  22  E.,  iron  post 947.3 

ComerTs.  2and3S.,  Rs.  21  and  22  E.,  iron  post 1,253.769 

ComerTs.  2  and  3  8.,  Rs.  20  and  21  E.,  iron  post 592.811 

ComerTs.  2 and  3  8.,  Rs.  19  and  20  E.,  iron  post 701.59 

Corner  Ts.  2and3S.,  Rs.  18  and  19  E.,  iron  post 973.502 

ComerTs.  2  and  3  S.,  Rs.  17  and  18  E.,  iron  poet 504.559 

ComerTs.  3  and  4  8.,  Rs.  17  and  18  E.,  iron  post 692.986 

ComerTs.  3  and  4  8,,  Rs.  18  and  19  E.,  iron  post 609.242 

ComerTs.  3  and  4  8.,  Rs.  19 and  20  E.,  iron  post 845.637 

ComerTs.  3  and  4  8.,  Rs.  20  and  21  E.,  iron  post 529.173 

ComerTs.  3  and  4  8.,  Rs.  21  and  22  E.,  iron  poet 700.452 

Standard  comer  T.  48.,  Rs.  21  and  22  E.,  iron  post 560.001 

Closing  corner  T.  5  8.,  Rs.  21  and  22  E.,  iron  post 527.005 

Standard  comer  T.  4  S.,  Rs.  20  and  21  E.,  iron  post 533.719 

Closing  comer  T.  5  8.,  Rs.  20  and  21  E.,  iron  poet 546.338 

Standard  comer  T.  4  8.,  Rs.  19  and  20  E.,  iron  post 693.813 

Closing  comer  T.  5  8.,  Rs.  19  and  20  E.,  iron  poet 681.673 

Standard  comer  T.  4  8.,  Rs.  18  and  19  K,  iron  poet 459.434 

Closing  corner  T.  5  8.,  Rs.  18  and  19  E.,  iron  post 466.257 

Standard  comer  T.  4  8.,  Rs.  17  and  18  E.,  iron  poet 412.346 

Closing  comer  T.  5  8.,  Rs.  17  and  18  E.,  iron  post 414.285 

ComerTs.  5  and  6  8.,  Rs.  17  and  18  E.,  iron  post 411.973 

ComerTs.  5  and  6  8.,  Rs.  18andl9E.,  iron  post 434.619 

ComerTs.  5  and  6  8.,  Rs.  19  and  20  E.,  iron  post .^,.  433.3S4 

ComerTs.  5  and  6  8.,  Rs.  20  and  21  E.,  iron  post PigJU^iiJ^y.vj.C  606.513 

ComerTs.  5  and  6  8.,  Rs.  21  and  22  E.,  iron  post 390.505 
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BAGLETOWN   QUADRANGLE. 

Mr.  F.  E.  Fellows  had  charge  of  an  independent  level  party. 
Messi's.  W.  P.  Halliday,  Oscar  Jones,  and  G.  H.  Bartlett  were 
attached  to  the  topographic  and  subdivision  party  of  Mr.  W.  S.  Post. 

AliONO   TOWNSHIP  LINES. 

Feet. 

Comer  Tb.  1  and2S.,  Rri.  22  and  23  E.,  iron  post 779.16 

Comer  Ts.  land2S.,  Ra.  23  and  24  E.,  iron  poet 1,090.1 

Comer  Ts.  iand2S.,  Rs.  24  and  25  E.,  iron  post 960.52 

Comer  Ts.  1  and  2  S.,  Rs.  25  and  26  E.,  iron  post 758.12 

Comer  Ts.  1  and  2  S.,  Rs.  26  and  27  E.,  iron  post 1,020.309 

Comer  Ts.  2  and  3  S.,  Rs.  26  and  27  E.,  iron  post 1,171.796 

Comer  Ts.  2and3S.,  Rs.  25  and  26  E.,  iron  post 1,045.613 

Comer  Ts.  2  and  3  S.,  Rs.  24  and  25  E.,  iron  post 889.602 

Comer  Ts.  2  and  3  S.,  Rs.  23  and  24  E.,  iron  post 944.902 

Comer  Ts.  2and3S.,  Rs.  22  and  23  E.,  iron  post 739.749 

Comer  Ts.  3  and  4  S.,  Rs.  22  and  23  E.,  iron  post 743.173 

Comer  Ts.  3  and  4  S.,  Rs.  23  and  24  E.,  iron  post 818.562 

ComerTs.  3and48.,  Rs.  24  and  25  E.,  iron  post 685.697 

Comer  Ts.  3  and  4  8.,  Rs.  25  and  26  E.,  iron  post 629.396 

ComerTs.  3  and  4  8.,  Rs.  26  and  27  E.,  iron  post 1,086.588 

Standard  comer  T.  4  8.,  Rs.  26  and  27  E.,  iron  post 806.891 

Closing  comer  T.  5  8.,  Rs.  26  and  27  E.,  iron  post 827.648 

Standard  corner  T.  4  8.,  Rs.  25  and  26  E.,  iron  p-jst 644.931 

Closing  comer  T.  5  8.,  Rs.  25  and  26  E.,  iron  post 590.208 

Standard  corner  T.  4  8.,  Rs.  24  and  25  E.,  iron  post 757.441 

Closing  comer  T.  5  8.,  R=i.  24  and  25  E.,  iron  post 681.951 

Standard  comer  T.  4  8.,  Rs.  23  and  24  K,  iron  post 751.146 

Closing  comer  T.  5  8.,  Rs.  23  and  24  E.,  iron  post 738.316 

Standard  comer  T.  4  8.,  Rs.  22  and  23  E.,  iron  post 641.631 

Closing  comer  T.  5  S.,  Rg.  22  and  23  E.,  iron  post 749.346 

ComerTs.  5  and  6  8.,  Rs.  22  and  23  E.,  iron  post 459.675 

ComerTs.  5  and  6  8.,  Rs.  23  and  24  E.,  iron  post 492.322 

ComerTs.  5  and  6  8.,  Rs.  24  and  25  E.,  iron  post 469.285 

ComerTs.  5  and  6  8.,  Rs.  25  and  26  E,,  iron  post 449.933 

ComerTs.  5  and  6  8.,  Rs.  26  and  27  E.,  iron  post 485.451 

The  following  bench  mark  is  situated  just  east  of  the  Eagletown 
quadrangle: 

Feet. 
Arkansas-Choctaw  boundary  line  closing  comer,  first  standard  parallel 

south,  between  Ts.  4  and  5  8.,  R.  27  E.,  on  the  cross  on  stone  comer..-      733. 421 

SHAWNEETOWN   QUADRANGLE    (INDIAN    TERRITORY-TEXAS). 

Levels  were  run  by  G.  H.  Bartlett,  W.  P.  Halliday,  ¥.  E.  Fellows, 
and  O.  Jones,  who  were  attached  to  the  subdivision  and  topographic 
party  of  Mr.  W.  S.  Post,  who  was  relieved  by  Mr.  W.  T.  Turner. 

ALONG   TOWNSHIP  AND  SECTION   LINES. 

Feet. 

Comer  Ts.  6  and  7  S. ,  Rs.  22  and  23  E. ,  iron  post 401 .  319 

Comer  Ts.  6  and  7  8.,  Rs.  23  and  24  E.,  iron  post , .. . .,(,-,-  .^       396. 409 

Comer  Ts.  6  and  7  S. ,  Rs,  24  and  25  E. ,  iron  post flT..  7. /f! .       :^8. 914 

Corner  Ts.  6  and  7  8.,  Rs.  25  and  26  E.,  iron  post 388.382 
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Feet. 

Comer  Tfl.  6  and  7  S.,R8.26and  27  E.,iron  poet 328.0* 

Corner  Ts.  7  and  8  S. ,  Rs.  26  and  27  E. ,  iron  post 396. 312 

Corner  Ts.  7  and  8  S. ,  Es.  25  and  26  E. ,  iron  post 342. 216 

ComerTs.  7and8S.,R8.24and26E.,iron  poet 445.319 

Corner  Ts .  7  an d  8  S . ,  Rs.  23  and  24  K ,  iron  post 503. 7i2 

ComerTs.  7  and  8  S.,Rfl.  22  and  23  E.,  iron  post 417.355 

Red  River,  meander  comer  T.  8  S.,  Rs.  22  and  23  E.,  sees.  19  and  24,  left 

bank  of;  mulberry  12  inches  in  diameter,  which  is  northeast,  bearing; 

tree  to  meander  comer 364. 527 

Closing  corner  T.  9  S.,Rs.  23  and  24  E.,  iron  post 356.274 

Standard  comer  T.  8  S.,R8. 23  and  24  E.,  iron  post. 351.224 

Closing  comer  T.  9  S.,R8. 24  and  25  E.,  iron  post 400.^^ 

Standard  comer  T.  8  a,  Rs.  24  and  25  E.,  iron  post 382.4(17 

Closing  comer  T.  9  S.,Rs.  25  and  26  E.,  iron  pok 411.275 

Standard  comer  T.  8  S. ,  Rs.  25  and  26  E. ,  iron  post 420.  m 

Closing  comer  T.  9  S.,Rs.  26  and  27  E.,  iron  post 400.427 

Standard  comer  T.  8  S.,  Rs.  26  and  27  E.,  iron  post 400. 2o7 

ComerTs. 9  and  10  S.,Rs.26and  27  E.,iron  post 352. 027 

Comer  Ts.  9  and  10  S.,  Rs.  25  and  26  E.,  iron  post 333. 1?2 

Witness  comer  Ts.  9  and  10  S.,  Rs.  24  and  25  E.,  iron  post 337.  (^S 

Red  River,  Harris  Ferry;  850  feet  south  of,  witness  comer  to  Ts.  9  and  10 

S.,Rs.24and  25  E.,on  root  of  bois  d'arc  tree  16  inches  in  diameter, 

left  bank  of »41.933 

Red  River,  meander  comer,  T.  9  S.,  Rs.  23  and  24  E.,  sees.  25  and  30, 

left  bank  of;  iron  post 350. 129 

The  following  bench  marks  are  just  east  of  the  Shawneetown  quad- 
rangle: 

Arkansas-Choctaw  boundary,  closing  comer,  Ts.  7  and  8  S.,  R.  27  E.,  on 
the;  iron  post 400. 4J^ 

Arkansas-Choctaw  boundary,  closing  comer,  second  standard  parallel 
south,  between  Ts.  8  and  9  S.,  R.  27  £.,  on  the,  nail  in  root  of  bearing 
tree 393.<^=> 

CLARKSVILLE  QUADRANGLE  (INDIAN  TERRITORY-TEXAS.) 

Mr.  H.  C.  McCluer  ran  the  railroad  levels.  Mr.  J.  H.  Carlock  had 
an  independent  level  party.  Messrs.  W.  P.  Halliday  and  O.  Jones 
were  attached  to  the  subdivision  and  topographic  party  of  Mr.  W.  S. 
Post. 

ON   THE   ST.  LOUIS  AND  SAN    FRANCISCO   RAILROAD. 

Feet. 
Arthur,  Texas,  j  mile  north  of;  copper  bolt  set  into  east  coping  stone  of 

north  abutment  of  bridge  440 419.993 

ALONG   TOWNSHIP  AND   SECTION  LINES. 

ComerTs.  6  and  7  S.,  Rs.  17  and  18  E.,  iron  poet 513.862 

CornerTs.  6and7S.,  Rs.  18  and  19  E.,  iron  poet 389.509 

ComerTs.  6  and  7  S.,  Rs.  19  and  20  E.,  iron  poet 397.683 

CornerTs.  6  and  7  S.,  Rs.  20  and  21  E.,  iron  post 451.967 

CornerTs.  6  and  7  S.,  Rs.  21  and  22  E.,  iron  post 470.476 

*  Digitized  by  VJ WW Vl\^ 


FITCH.]  IN   INDIAN   TEBEITOBY.  127 

Feet. 
Red  River,  meander  comer  between  sec.  13,  T.  7  S.,  R.  20  E.,  and  sec.  18, 

T.  7S.,  R.  21  K;  iron  post  on  left  bank  of 375.954 

Red  River,  meander  comer  between  sec.  35,  T.  7  S.,  R.  19  E.,  and  sec.  2, 

T.  8S.,  R.  19  E.;  iron  poet  on  left  bank  of 394.841 

Comer  Ts.  7  and  8  S.,  Ra.  18  and  19  E.,  iron  post 483.711 

Comer  Ts.  7  and  8  8.,  Rs.  17  and  18  E.,  iron  poet 414.561 

PARIS  QUADRANGLE  (INDIAN  TERRITORY-TEXAS). 

The  railroad  levels  were  run  by  Mr.  H.  C.  McCluer.     Mr.  J.  H. 
Carlock  had  an  independent  level  party. 

FROM    GRANT,  INDIAN    TERBITOBT,   ALONG    THE    ST.  LOUIS   AND 
SAN  FRANCISCO  RAILROAD,  TO  PARIS,  TEXAS. 

Feet. 
Grant,  i  mile  south  of;  red  oak  8  inches  in  diameter,  50  feet  right  of  track, 

35  feet  south  of  mile  pole  564 463.98 

Lenoir;  post  oak  8  inches  in  diameter,  40  feet  left  of  track  and  350  feet 

south  of  mile  pole  573 526.319 

Paris;  spike  in  telegraph  pole,  90  feet  east  of  St.  Louis  and  San  Francisco 

Railroad,  and  20  feet  south  of  Texas  and  Pacific  Railway 542. 762 

FROM    BROOKSTON,    TEXAS,    ALONG    THE    TEXAS    AND    PACIFIC 
RAILWAY,  TO  HONEY  GROVE,  TEXAS. 

Brookston;  spike  in  mile  pole  100 588. 023 

Petty,  }  mile  west  of;  spike  in  mile  pole  107 636. 57 

Honey  Grove;  copper  bolt  set  into  bottom  step  of  the  approach  to  First 

National  Bank,  comer  of  Fifth  and  Market  streets 675. 221 

ALONG  TOWNSHIP  AND   SECTION   LINES. 

Comer  Ts.  6  and  7S.,  Rs.  12  and  13  E.,  iron  post 594.912 

Corner  Ts.  6  and  7  S.,  Rs.  13  and  14  E.,  iron  post 602.  772 

Corner  Ts.  6  and  7  8.,  Rs.  14  and  15  E.,  iron  post 534.482 

Comer  Ts.  6  and  7  S.,  Rs.  15  and  16  K,  iron  post 484.372 

Comer  Ts.  6  and  7  S.,  Rs.  16  and  17  E.,  iron  post 501.202 

Red  River,  meander  comer  between  sec.  32,  T.  7  S.,  and  sec.  5,  T.  8  S.,  R. 

17  E.;  iron  post  on  left  bank  of 412.291 

BONHAM  QUADRANGLE  (INDIAN  TERRITORY-TEXAS). 

Messrs.  W.  R.  Manning  and  II.  C.  McCluer  ran  the  railroad  levels. 
Messrs.  J.  H,  Carlock  and  W.  R.  Manning  had  charge  of  independent 
level  parties.  Messrs.  H.  L.  Baker  and  J.  H.  Carlock  were  attached 
to  the  subdivision  and  topographic  party  of  Mr.  C.  W.  Goodlove. 


FBOM     DURANT,    ALONG    MISSOURI,    KANSAS    AND     TEXAS    RAIL- 
WAY,  TO  COLBERT. 

Durant,  i  mile  south  of;  copper  bolt  set  in  second  coping  stone  from  the 
west,  1. 7  feet  from  the  north  edge  and  3.3  feet  from  the  west  edge  of 
first  coping  stone  of  the  north  abutment  of  bridge  430,  over  the  Mineral    r\ 
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FkL 

Gale,  about  2,000  feet  north  of  station;  railroad  spike  in  teleg:raph  mile 
pole  646 e&tSTS 

Colbert,  about  1,000  feet  north  of  ntation;  railroad  spike  in  telegraph  mile 
pole  663 661.686 

FROM    WINDOM,    TE35A8,   ALONG  TEXAS  AND    PACIFIC  RAILWAY, 
TO  BELLS,  TEXAS. 

Windom;  railroad  spike  in  mile  pole  117 091.938 

Dodd  City,  about  3,000  feet  east  of  station;  railroad  spike  in  bois  d'arc 
tree,  10  inches  in  diameter,  75  feet  right  of  track  and  540  feet  west  of 

mile  pole  121 645.7?: 

Bonham,  1  mile  east  of;  railroad  spike  in  telegraph  pole  180  feet  west  of 

mile  pole  126 545.606 

Ector,  2,500  feet  east  of  station ;  railroad  spike  in  mile  pole  133 661 .  514 

Savoy,  700  feet  east  of ;  spike  in  mile  pole  139 673.137 

Bells;  railroad  spike  in  mile  pole  142 677.219 

ALONG   TOWNSHIP  LINES. 

Chickasaw-Choctaw  boundary  line,  closing  comer  Ts.  6  and  7  S.,  R.  8  K, 

of  the  Choctaw  sur\''ey  on  the,  iron  post 717. 756 

Comer  Ts.  6  and  7  S.,Rs.8  and  9  E.,iron  post 668.435 

Comer  Ts.  6  and  7  S.,  Rs.9and  10  E.,  iron  post 625.552 

ComerTs.6and7S.,R3.  lOandll  E.,  iron  post 5^.822 

Corner  Ts.  6  and  7  S.,R8.11  and  12  E.,iron  post 584.062 

Chickasaw-Choctaw  boundary  line,  closing  comer  Ts.  7  and  8  S.,  R.  8  E., 
of  Chickasaw  survey,  on  the,  which  is  Island  Bayou  at  this  point;  iron 

post 619.337 

CoraerT8.8and9S.,Rs.8and9E.,ironpost 624.766 

ComerTs.  8and9S.,Rs.9and  10  E.,  iron  post 641. a^ 

ComerT8.8and9S.,Rs.  lOand  11  E., iron  post 4^.096 

DENISON  QUADRANGLE   (INDIAN  TERRITORY-TEXAS). 

The  railroad  levels  were  run  by  Messra.  W.  R.  Manning,  H.  C. 
McClucr,  R.  T.  Carnall,  and  A.  F.  Hassan.  Mr.  J.  H.  Carlock  was 
attached  to  the  subdivision  and  topography  party  of  Mr.  C.  W,  Good- 
love,  which  did  the  Indian  Territory  portion  of  the  quadrangle,  and 
Mr.  A.  F.  Hassan  ran  primary  and  secondary  levels  for  Mr.  J.  Ahem's 
topographic  party,  which  worked  the  Texas  portion. 

ALONG  TOWNSHIP   AND   SECTION  LINES. 

Feet. 

ComerTs.  6  and  7  8.,  Rs.  3  and  4  E.,  iron  post 662, 16s 

Corner  Ts.  6  and  7  S.,  Rs.  4  and  5  E.,  iron  post 761. 047 

ComerTs.  6  and  7  S.,  Rs.  6  and  6  E.,  iron  post 749.797 

ComerTs.  6and  7  S.,  Rs.  Band  7  E.,  iron  post 583.907 

ComerTs.  Band  7  8.,  Rs.  7  and  8  E.,  iron  post 6S4.317 

ComerTs.  7  and  8  8.,  Rs.  7  and  8  E.,  iron  post 668.517 

Red  River,  meander  corner  on,  T.  7  S.,  R.  7  E.,  sec  33,  and  T.  8  S.,  R,  7 

E.,  sec.  4;  on  stone 542.117 

Red  River,  meander  comer  on,  between  T.  7  8.,  R.  BE.,  sec.  33,  and  T.     t 

88.,  R.  BE.,  sec.  4;  on  stone Pigi^L^.^d  by  vjOOg  ^549^^1 
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Feet. 

Comer  Ts.  7  and  8  S.,  Rs.  5  and  6  E.,  iron  poet 725.621 

Corner  Tb.  7  and  8  S.,  Rs.  4  and  5  E.,  iron  post 721.271 

Red  River,  meander  comer  on,  between  T.  7  S.,  R.  4  E.,  sec.  33,  and  T. 

8S.,  R.  4E.,  sec.  4;  on  stone 568.861 

Red  River,  meander  corner  on,  between  T.  7  S.,  R.  4  E.,  sec.  7,  and  T.  7 

S.,  R.  3E.,  sec.  12;  iron  post 692.958 

Red  River,  meander  comer  on,  between  T.  7  S.,  R.  3  E.,  sec.  IW,  and  T. 

88.,  R.  3E.,8ec.3;  on  stone 604.726 

Red  River,  meandei  comer  on,  between  T.  8  S.,  R.  4  E.,  sec.  12,  and  T. 

8  8.,  R.  4E.,sec.  7;  iron  post 576.62 

Red  River,  meander  corner  on,  between  T.  8  8.,  R.  5  E.,  sec.  25,  and  T. 

88.,  R.  6E.,8sec.30;  iron  post 561.021 

Bed  River,  meander  comer  on,  between  T.  8  8.,  R,  8  E.,  sec.  31,  and  T. 

9  8.,R.  8E.,8ec.  6;  iron  post 529.316 

FROM  COLBERT,  INDIAN  TERRITORY,  AliONG  THE  MISSOURI,  KAN- 
SAS AND  TEXAS  RAILWAY,  TO   SHERMAN,  TEXAS. 

Colbert,  Indian  Territory,  2}  miles  south  of;  copper  bolt  set  in  first  step 
of  the  north  abutment  of  bridge  over  Red  River,  No.  451.  The  bolt  is 
1.3  feet  from  the  north  edge,  1  foot  from  the  south  edge,  and  0.9  foot 
from  the  west  edge 550. 105 

Denison,  Texas;  bronze  tablet  set  in  center  of  base  stone  of  granite  foun- 
dation of  the  Ford  Building,  on  left  of  avenue  entrance.  The  building 
is  situated  at  comer  of  Main  street  and  Rusk  avenue,  and  is  occupied  by 
the  National  Bank  of  Denison  and  numerous  offices 735. 831 

Cook  Spring,  Texas,  near  station;  railroad  spike  in  fifth  telegraph  pole 
south  of  mile-pole  666 641.821 

Sherman,  Texas;  bronze  tablet  set  in  first  course  of  stone  foundation,  5.2 
feet  from  south  edge  of  stone,  5.8  feet  from  north  edge  of  stone,  and  on 
the  left  side  of  main  entrange  to  the  Fire  Department.  The  building  is 
situated  on  the  corner  of  Travis  and  Cherry  streets 728.294 

FROM     CHOCTAW,    TEXAS,    WEST    ALONG     TEXAS    AND    PACIFIO 
RAILWAY,   TO  80UTHMAYD,   TEXAS. 

Choctaw,  Grayson  County,  about  1  mile  west  of;  on  anchor  bolt  at  north- 
east comer  of  shoe  of  angle  brace,  on  north  side  of  bridge  72,  over  Choc- 
taw Creek  578.262 

Southmayd,  Grayson  County,  5  miles  east  of;  iron  post  set  20  feet  axld  9 
inches  south  of  mile  pole  160,  and  48  feet  and  3  inches  south  of  center 
of  Texas  and  Pacific  track,  and  249  feet  west  of  road  crossing 835. 166 

8outhmayd,  Grayson  County;  iron  post  set  9  feet  south  of  mile  pole  165, 
which  pole  is  the  fourth  one  west  of  station,  and  is  46  feet  south  of  cen- 
ter of  Texas  and  Pacific  track 742.202 

ALONG  THE  JOINT  LINE  OF  TEXAS  AND  PACIFIC  AND  MISSOURI, 
KANSAS  AND  TEXAS  RAILROADS. 

CoUinsville,  Grayson  County;  iron  post  set  50  feet  south  of  frog  oi  8^\Vi\i, 

and  5  feet  10  inches  east  of  center  of  track 746.504 

Bull  176 9  ^^ooal 
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FBOM   ETHEL,   GRAYSON    COUNTY,   TEXAS,   EAST  ALONG  COUNTY 

ROADS,   TO  HOWE,  GRAYSON   COUNTY,  TEXAS. 

Feet. 

Ethel,  Grayson  County;  iron  post  set  in  the  northeast  corner  of  intereet*- 
tion  of  roads  and  on  inside  of  fence 723. 966 

Ethel,  Grayson  County,  about  6i  miles  east  of;  irrm  post  set  in  northeast 
corner  of  intersection  of  the  Sherman  and  Tioga  road  with  the  Sherman 
and  Howe  road,  on  the  inside  of  fence 713.036 

Howe,  Grayson  County,  about  6 J  miles  west  of;  iron  post  set  inside  of 
fence  at  northeast  comer  of  intersection  of  roads  at  William  Chisholm's 
home S16.682 

Howe,  Grayson  County;  iron  post  set  19  feet  6  inches  west  of  center  of 
Houston  and  Texas  Central  Railroad  and  49  feet  6  inches  north  of 
northeast  corner  of  station  building H41. 2W 

Howe,  Grayson  County,  about  J  mile  south  of;  lead  bolt  in  stone  under- 
neath the  triangulation  signal  at  Howe 877.  olo 

ON  HOUSTON  AND  TEXAS  CENTRAL  RAILROAD. 

Sherman,  Grayson  County,  4  miles  south  of;  copper  bolt  in  low^er  coping 
stone  west  side  of  south  abutment  of  bridge  over  Choctaw  Creek Ho2.  .•>  I  u 

FROM  SHERMAN,  GRAYSON  COUNTY,  TEXAS,  ALONG  COUNTY 
ROAD  NORTH  TO  POTTSBORO,  GRAYSON  COUNTY,  TEXAS; 
THEN  WEST  TO  DEXTER,  COOKE  COUNTY,  TEXAS;  THEN 
SOUTH  TO  WHITESBORO,  GRAYSON  COUNTY,  TEXAS. 

Pottsboro,  Grayson  County,  4}  miles  south  of;  copper  bolt  in  stone  under- 
neath triangulation  signal  "Good"... 881.225 

Pottfiboi-o,  Grayson  County,  6J  miles  west  of;  iron  post  set  in  southeast 
comer  of  Mrs.  Carrie  Nicholas's  front  yard  and  285  feet  north  of  center 
of  the  Pottsboro-Gordonville  road 714. 24o 

Gordon ville,  Gra3r8on  County;  iron  post  south  of  Sanderson's  drug  store, 
east  of  post-office,  and  33  feet  south  of  center  of  road,  on  widow  €ror- 
don's  place,  and  nearly  south  of  old  well  in  roadway 719.  .34-5 

Dexter,  Cooke  County,  f  mile  east  of;  iron  post  set  in  front  garden  of  J. 
F.  Evans,  at  a  distance  of  62.5  feet  south  of  southwest  comer  of  Evans's 
house  and  63  feet  north  of  center  of  main  road,  and  about  200  feet  west 
of  the  county  line  between  Cooke  and  Grayson  counties 835.  l*s.i 

Dexter,  Cooke  County;  cross  mark  cut  in  the  foundation  stone  at  the 
southwest  comer  of  J.  F.  Cochran's  store.  The  building  is  owned  by 
Mrs.  T.  H.  Williams TTO-.^i.^i 

Dexter,  Cooke  County,  }  mile  north  of;  copper  bolt  in  stone  undemeatli 

"Dexter"  triangulation  station 861.  s 

Dexter,  Cooke  County,  5i  miles  south  of;  iron  post  set  at  turn  of  road  east- 
ward around  M.  A.  Goldston's  pasture  and  about  1,165  feet  south  of 
house  which  is  owned  by  the  Carlock  heirs  and  occupied  by  Mr.  Stuckey. 
Bench  mark  on  inside  of  fence 793w  71 

County  line,  Cooke  County,  1}  miles  west  of;  copper  bolt  in  stone  under- 
neath "County  line"  triangulation  signal 882.iV4.=i 

Whitesboro,  Grayson  County,  3j  miles  west  of;  iron  post  at  intersection 
of  the  Dexter  road  with  the  Gainesville-Whitesboro  road,  set  in  the 
corner  of  Dr.  Younger' s  yard  and  across  the  road  fig)iij^|Jipq©J^|f^TO|^ 
school \ T!L1 S       772,215 
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FROM  SOUTHMAYD,  GRAYSON  CX)UNTY,  TEXAS,  SOUTHEAST  ON 
COUNTY  ROAD  TO  MORMON  GROVE,  GRAYSON  COUNTY,  TEXAS, 
THEN  NORTHEAST  TO   SHERMAN,  TEXAS. 

Feet. 

Southmayd,  Grayson  CJounty,  6i  miles  southeast  of;  iron  post  about  1} 
miles  south  of  Valley  Summit  School  and  set  in  Halliday's  field,  across 
the  road  from  Mrs.  Keene's  pasture.  It  is  about  20  feet  east  of  the 
center  of  road  and  2  feet  north  of  division  fence,  while  the  head  of  a 
timbered  drain  flowing  southwest  is  600  feet  north 758. 61 

Mormon  Grove,  Grayson  County,  550  feet  northeast  of;  cross  mark  cut  in 
stone  underneath  "Mormon  Grove"  trianguktion  station.  The  copper 
bolt  in  the  stone  is  about  2  feet  under  the  surface,  and  was  put  there  by 
the  triangulation  party 899. 255 

Sherman,  Grayson  County,  3  miles  southwest  of;  iron  post  set  on.  inside 
of  fence  at  a  turn  of  the  road  to  the  east  and  directly  opposite  a  gate  on 
the  other  side  of  the  lane 799. 985 

ALONG  COUNTY  ROAD  FROM  POTTSBORO,  GRAYSON  COUNTY, 
TEXAS,  TO  MEANDER  CORNER  ON  RED  RIVER  OF  T.  8  S., 
RS.  5  AND  6  E.,  OF  THE  CHICKASAW  SURVEY. 

Fink,  Grayson  County;  iron  post  set  inside  of  fence,  24  feet  north  of  road 

to  Bounds  Ferry  and  just  west  of  the  post-office 708.  71') 

Fink,  Grayson  County,  2  miles  west  of;  copper  bolt  in  stone  underneath 

*  *  Fink  * '  triangulation  station 837. 92 

DENISON,  TEXAS. 

Iron  post  at  headquarters  of  the  United  States  Geological  Survey,  Indian 
Territory  division,  on  the  comer  of  Texas  street  and  Austin  avenue. 
The  post  is  set  in  the  front  yard,  near  the  gate  opening  on  Texas  street, 
the  property  being  known  as  **The  Stuart  place" 765. 355 

ALONG    THE    MISSOURI,    KANSAS    AND    TEXAS    RAILWAY,    FROM 
POTTSBORO,  TEXAS,  WEST  TO   WOODBINE,  TEXAS. 

Pottsboro,  Grayson  County;  bronze  tablet  set  in  foundation  stone  of  south- 
west comer  of  brick  and  stone  building  owned  and  occupied  by  J.  E. 
Reeves ./ 765.919 

Steed  man,  Grayson  County;  iron  post,  1  foot  above  the  surface,  50  feet 
south  of  track  and  100  feet  east  of  the  section  house  at  Steedraan. 
Name  of  railroad  station  is  Deaver 630. 123 

Whitesboro,  Grayson  County;  bronze  tablet,  3.5  feet  above  ground  and 
15  inches  from  southeast  comer  on  east  side  of  brick  school  building  at 
Whitesboro 819.764 

Woodbine,  Grayson  County,  2  miles  east  of;  cross  mark  cut  on  southwest 
end  of  coping  stone  on  south  side  of  east  end  bridge  over  Timber  Creek 
and  about  30  feet  from  mile-pole  691 697. 764 

GAINESVILLE  QUADRANGLE  (TEXAS-INDIAN  TERRITORY). 

The  milroad  levels  were  run  by  Messrs.  R.  T.  Carnal!  and  R.  Coe. 
Mr.  J,  H.  Carlock  was  attached  to  the  topographic^  anc^  ^subdivisida 
pai-ty  of  Mr.  C.  W.  Goodlove,  and  Mr,  R.  T.  Carnal!  was  with  Mr. 
J.  Ahern's  party. 
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GAINESVILLE,  TEXA8. 

Bronze  tablet  set  in  center  of  north  face  of  top  foundation  stone  at  north- 
east comer  of  brick  building  on  California  street,  near  station  building, 
and  used  by  Tyler  &  Simpson  as  a  grocery  store 733.  Io9 

Iron  post,  2  inches  out  of  ground,  45.3  feet  south  of  south  crossing  frog, 
and  in  line  with  north  and  south  crossing  frogs  of  the  Missouri,  Kansas  and 
Texas  Eailway  with  the  Gulf,  Colorado  and  Santa  Fe  Railway.  It  is 
6.4  feet  west  of  west  rail  of  Missouri,  Kansas  and  Texas  and  6.8  feet  east 
of  east  rail  of  Gulf ,  Colorado  and  Santa  Fe 740.188 

FROM     GAINESVILLE,     TEXAS,    ALONG     GULF,     COLORADO     AND 
SANTA  FE  RAILWAY  TO  MARIETTA,  INDIAN  TERRITORY. 

Gainesville,  Texas,  6  miles  north  of;  copper  bolt  set  about  middle  of  coping 
stone  on  east  side  of  north  pier  of  bridge  over  Red  River 6G0. 541 

Thackerville,  Indian  Territory,  1  mile  north  of;  railroad  spike  in  first 
telegraph  pole  north  of  mile  pole  424 880.606 

Borne r,  Indian  Territory,  railroad  spike  in  telegraph  mile  pole  428 826. 4'^ 

Marietta,  Indian  Territory,  bronze  tablet  set  about  the  middle  of  east  face 
of  second  stone  above  foundation  at  northeast  comer  of  two-story  stone 
building  owned  by  S.  S.  Evants  and  used  by  him  as  a  general  store 844.  t^J 

ALONG  TOWNSHIP  AND  SECTION   LINES. 

Comer  Ts.  6and7S.,  Rs.  2and3  W.,  iron  post 921.010 

CoraerTs.  6and7S.,  Rs.  1  and  2  W.,  iron  post 77a24^ 

Comer  Ts.  6 and  7  S.,  Rs.  1  W.  and  1  E.,  iron  post 917.32s 

Corner  Ts.  6  and  7  S.,  Rs.  1  and  2  E.,  iron  post 796. 31H 

Comer  Ts.  6  and  7  S.,  Rs.  2  and  3  E.,  iron  post 662. 4> 

CornerTs.  7and8S.,  Rs.  2and3E.,  iron  post 737.a'>> 

Comer  Ts.  7  and  8  S.,  Rs.  1  and  2  E.,  iron  post 779.9:5H 

Red  River,  meander  comer  on,  between  sec.  34,  T.  7  S.,  R.  1  E.  and  sec. 

3,  T.  8S.,  R.  1  E.,  on  stone 670.fi« 

Red  River,  meander  comer  on,  between  sec.  31,  T.  7  S.,  R.  1  £.,  and  sec 

36,  T.  7S.,  R.  1  W.,  on  stone 675.9t* 

Red  River,  meander  comer  on,  between  sec.  36,  T.  7  S.,  R.  1  W.,and  see. 

1,  T.  8S.,  R.  1  W.,  iron  post 677. 4<> 

Comer  Ts.  7  and  8  S.,  Rs.  1  and  2  W.,  iron  post 827. 2i> 

Red  River,  meander  comer  on,  between  sec.  31,  T.  7  S.,  R.  2  W.,  and  sec. 

6,  T.  8S.,  R.  2  W.,  iron  post 720.7»*> 

Red  River,  meander  corner  on,  between  sec.  31,  T.  7  S.,  R.  2  W.,  and  sec. 

36,  T.  7S.,  R.  3  W.,  iron  post 722.  W 

Red  River,  meander  comer  on,  between  sec,  13,  T.  8  S.,  R.  2  W.,  and  sec. 

18,  T.  8S.,  R.  1  W.,  iron  post 696.Sti» 

Red  River,  meander  corner  on,  between  sec.  34,  T.  8  S.,  R.  1  E.,  and  sec. 

3,  T.  9S.,  R.  1  E.,  on  stone 658.Jv>» 

Comer  Ts.  8  and  9  S.,  Rs.  1  and  2  E.,  iron  post 6W..Vi6 

Red  River,  meander  corner  on,  between  sec.  34,  T.  8  8.,  R.  2  E.,  and  sec, 

3,  T.  9S.,  R.  2E.,  on  stone 627. 5t* 

Red  River,  meander  comer  on,  between  sec.  24,  T.  8  R.,  R.  2  E.,  and  sec. 

19,  T.  8S.,  R.  3E.,  on  stone 612.23* 
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MONTAGUE  QUADRANGLE  (TEXAS-INDIAN  TERRITORY). 

Mr.  R.  Coe  ran  the  railroad  levels.  Mr.  J.  P.  Walker  was  attached 
to  the  subdivision  and  topographic  party  of  Mr.  A.  D.  Morton  and  Mr. 
R.  CJoe  to  that  of  Mr.  J.  Ahern's. 

FROM  RYAN,  ALONG  THE  CHICAGO,   ROCK  ISLAND  AND  PACIFIC 
RAILWAY,  TO  TERRAL. 

Feet 

Ryan,  2i  miles  south  of;  a  railroad  spike  in  mile  pole  513 840. 443 

Terral,  at  north  end  of  siding;  railroad  spike  in  mile  pole  519 844. 706 

Terral,  1  mile  south  of;  a  copper  bolt  in  the  west  end  of  north  pier  of 
bridge  3219  over  Red  River 806.837 

ALONG  TOWNSHIP  AND  SECTION  LINES. 

Red  River,  meander  comer  on,  between  sec.  32,  T.  6  S.,  R.  7  W.,  and  sec. 

5,  T.  7S.,  R.  7  W.,  iron  post 814.696 

Corner  Ts.  6  and  7  8.,  Rs.  6  and  7  W.,  iron  post 928.723 

Corner  Ts.  6  and  7  S.,  Rs.  5  and  6  W.,  iron  post 854.532 

Red  River,  meander  comer  on,  between  sec.  35,  T.  6  S.,  R.  5  W.,  and  sec. 

2,  T.  7S.,  R.  5  W.,  iron  post "    763.381 

Red  River,  meander  comer  on,  between  sec.  33,  T.  6  S.,  R.  4  W.,  and  sec. 

4,  T.  78.,  R.  4  W.,  iron  post 749.0 

CornerTs.  6and78.,  Rs.  3and4W.,  iron  post 809.955 

Red  River,  meander  comer  on,  between  sec.  31,  T.  7  8,,  R.  3  W.,  and  sec. 

36,  T.  78.,  R.  4W.,  iron  post 730.9 

Red  River,  meander  comer  on,  between  sec.  35,  T.  7  8.,  R.  6  W.,  and  sec. 

2,  T.  88.,  R.  6  W.,  iron  post 773.92 

Comer  Ts.  7  and  8  8.,  Rs.  6and  7  W., iron  post 887.629 

Red  River,  meander  comer  on,  between  sec.  31,  T.  7  8.,  R.  7  W.,  and  sec. 

6,  T.  88.,  R.  7  W., iron  post 800.916 

Red  River,  meander  comer  on,  between  sec.  18,  T.  8  8.,  R.  6  W.,  and  sec. 

13,  T.  8  8.,  R.  7  W.,  iron  post 793.836 

ADDINQTON,  RUSH  SPRINGS,  AND  CHICKASHA  QUADRANGLES. 

The  leveling  was  done  by  Mr.  W.  A.  Lindsay,  under  the  general 
direction  of  Mr.  E.  M.  Douglas. 

ALONG    NINETY-EIGHTH   MERIDIAN,   BETWEEN   RED   AND  CANA- 
DIAN RIVERS. 

Feet. 

Initial  point,  concrete  pier,  marked  "854" 854.445 

Milepoet  No.  1,  marked  "913" 913.148 

MilepostNo.  2,  marked  "927" 926.937 

Milepoet  No.  3,  marked  "863" 863.152 

MilepostNo.  4,  marked  "889" 900.306 

MilepostNo.  5,  marked  "933" 933.402 

MilepostNo.  6,  marked  "910" 910.077 

MilepostNo.  7,  marked  "868" 868.095 

MilepostNo.  8,  marked  "882" 881.942 

MilepostNo.  9,  marked  "868" 868.036 

Milepost  No.  10,  marked  "875" Pl'SR^^P^.\^'-^^m 
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Feet 

Milepost  No.  11,  marked  "883" 882.747 

MilepoetNo.  12,  marked  "884" 883.811 

Milepost  No.  13,  marked  "895" 883.^ 

MilepoetNo.  14,  marked  "897" 8^7.435 

MilepoetNo.  15,  marked  "931" »31.3Li7 

MilepoetNo.  16,  marked  "973" 973.5f6 

MilepoetNo.  17,  marked  "979" 979.  Ih6 

MilepoetNo.  18,  marked  "972" 971.S1.> 

MilepoetNo.  19,  marked  "939" 939.450 

Milepost  No.  20,  marked  "945" 945.447 

MilepoetNo.  21,  marked  "1007" 1,007.407 

MilepoetNo.  22,  marked  "1017" 1,017.701 

MilepoetNo.  23,  marked  "1034" 1,084.313 

MilepoetNo.  24,  marked  "1034" 1,083.<I38 

MilepoetNo.  25,  marked  "1054" 1,054.209 

Milepoet  No.  26,  marked  "1075" 1.075.^7 

MilepoetNo.  27,  marked  "1074" 1,074.173 

MilepoetNo.  28,  marked  "1070" 1,070,598 

Milepoel  No.  29,  marked  "1127" 1,127.602 

Milepoet  No.  30,  marked  "1135" 1,135.599 

MilepoetNo.  31,  marked  "1143" 1,143.029 

MilepoetNo.  32,  marked  "1121" 1,121.527 

MilepoetNo.  33,  marked  "1104" 1,108.753 

MilepoetNo.  34,  marked  "1137".... 1,137.531) 

MilepoetNo.  35,  marked  "1144" 1,144.153 

MilepoetNo.  36,  marked  "1147" 1,147.096 

MilepoetNo.  37,  marked  "1170" 1,169.»49 

MilepoetNo.  38,  marked  "1211" 1,211. 0H3 

Milepoet  No. 39,  marked  "1213" 1,212.8^^ 

Milepoet  No. 40,  marked  "1206" 1,20^238 

Milepoet  No.  41,  marked  "1151" 1,151.08 

Milepost  No.  42,  marked  "1196" 1,196.923 

Milepoet  No.  43,  marked  "1204" 1,203.528 

Milepoet  No. 44,  marked  "1237" 1,238.832 

Milepoet  No. 45, marked  "1269" 1,260.383 

Cloeing  comer,  Ts.  2  and  3  N.,  R.  8  W.,  marked  "  1244  " 1, 244. 261 

Milepoet  No.  46,  marked  "1243" 1,243.125 

Milepost  No.  47,  marked  "1235" 1,234.873 

Milepoet  No.  48, marked  "1241" 1,240.775 

Milepoet  No. 49, marked  "1260" 1,259.76 

Milepoet  No. 50, marked  "1297" 1,297.334 

Milepost  No. 51,  marked  "1279" 1,279.132 

Milepost  No.  52,  marked  "1357" 1,358.585 

Closing  corner,  T.  3  N.,R.  8  W.,  marked  "1361" 1,36a  841 

Comer,Ts.3and4N.,Rs.7and8  W.,marked  **1362" 1,362.187 

Milepoet  No.  53,  marked  "1365" 1,385.486 

Milepoet  No.  54,  marked  "1356" 1,358.359 

Milepost  No.  65,  marked  "1335" 1,334.913 

Milepost  No.  56,  marked  "1308" 1,307.751 

Milepost  No. 57, marked  "1256" 1,255.771 

Milepost  No.  58,  marked  "1328" 1,328.028 

Standard  comer,  T.  5  N.,  Re.  7  and  8  W.,  marked  "  i:m " 1, 332. 688 

Closing  comer,  T.4N.,R8.7  and  8  W.,marked  "1307"..^  Qqq^J06w8I» 
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MilepoBt  No. 69, marked  **1267" 1 

Milepost  No.  60.  marked  "1232" 1 

Milepoet  No.  61,  marked  "1127" 1 

Milepoet  No. 62, marked  "1114" 1 

Milepoflt  No.  63,  marked  "1186" 1 

Milepoet  No.  64,  marked  "1174" 1 

Comer,  Ts.  5  and  6  N.,  Rs.  7  and  8  W.,  marked  "  1130"  1 

Milepoet  No.  65,  marked  "1176" 1 

Milepoet  No. 66,  marked  "1245" 1 

Milepoet  No.  67,  marked  "1282" 1 

Milepoet  No.  68,  marked  "1181" 1 

Milepoet  No.  69,  marked  "1217" 1 

Milepoet  No.  70,  marked  "1188" 1 

Milepoet  No.  71, marked  "1207" 1 

Milepoet  No.  72,  marked  "1108" 1 

Milepoet  No.  73,  marked  "1105" 1 

Milepoet  No.  74,  marked  "1098" 1 

Milepoet  No.  75,  marked  "1116" 1 

Milepoet  No.  76,  marked  "1160" 1 

Comer,  Te.  7  and  8  N.,  Re.  7  and  8  W.,  marked  "1158" 1 

Milepoet  No.  77,  marked  "1197" 1 

Milepoet  No.  78,  marked  "1185" 1 

Milepoet  No.  79,  marked  "1177" 1 

Milepoet  No.  80,  marked  "1210" 1 

Milepoet  No.  81,  marked  "1259" 1 

Milepoet  No.  82,  marked  "1290" 1 

Cloeing  comer,  Te.  8  and  9  N.,  R.  8  W.,  fra(!tioual,  on  second  Htandard 

parallel  north,  marked  "1293"  1 

Standard  comer,  T.  9  N.,  Re.  7  and  8  W.,  marked  "1239" 1 

Cloeing  comer,  T.  8  N.,  Re.  7  and  8  W.,  marked  "  1234" 1 

Milepoet  No.  83,  marked  "1293" 1 

Milepoet  No.  84,  marked  "1294" 1 

Milepoet  No.  a%  marked  "1307" 1 

Milepoet  No.  86,  marked  "1357" 1 

Milepoet  No.  87,  marked  "1411" 1 

Milepoet  No.  88,  marked  "1327" 1 

Comer, Te.  9andlON.,Re.  7and8  W.,  marked  "1408" 1 

Milepoet  No.  98,  marked  "1301" 1 

Milepoet  No.  90,  marked  "1366" 1 

Milepoet  No.  91,  marked  "1402" 1 

Milepoet  No.  92,  marked  "1320" 1 

Witneee  comer  to  M.  C,  marked  "1300" 1 

Meander  corner,  on  eouth  bank  of  Canadian  River,  marked  "  1274  " 1 


Feet. 
267.096 
232.503 
126.587 
113.541 
185.222 
173. 947 
130.09 
175. 871 
245.524 
281.734 
181.33 
216. 582 
188.36 
207.293 
107. 991 
1W.619 
098.02 
115.786 
159.  796 
158.19 
197.099 
184.805 
177.117 
209.745 
259.31 
290.089 

293.545 
239.036 
233.829 
292.959 
294.479 
307. 274 
356.956 
410. 591 
327.309 
408.496 
300. 578 
366.462 
402.437 
320.216 
299.942 
273.972 
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AdAir,  eloTation  near 91 

Addlngton,  elevations  at  and  near 118 

Addlngton  quadrangle,  elevations  in  —  118-119 
Addlngton,  Rnsh  Springs,  and  Chlckasha 

quadrangles,      elevations      along 

ninety-eighth  meridian 138-135 

A  f ton,  elevation  near 83 

Ahenn,  Jeremiah,  work  of 16, 98, 94, 

96, 99, 109, 1 10, 118, 1 19, 128,  ISl,  183 

Albla,  elevation  near 85 

Albion,  elevation  at 10 

Alderson,  elevations  at  and  near 108 

Alikchi  quadrangle,  elevations  in 124 

Antlers,  elevations  at  and  near 123 

Antlers  quadrangle,  elevations  In 128-124 

Ard more,  elevations  at  and  near 120 

A rd more  quadrangle,  elevations  in 119-120 

Arkansas- Cherokee  boundary,  elevations 

along 84 

Arkansas -Choctaw  boundary,   elevations 

along 98,94,108,125,126 

Arkansas-Kansas  boundary,  elevations  on .       92 

Arkansas  River,  elevation  on 95 

Armstrong,  elevation  at 121 

Arthur.  Texas,  elevation  near 126 

Artillery  triangulation  station,  description 

of 69-70 

Atoka,  elevation  near 121 

Atoka  quadrangle,  elevations  in 121-122 

Badger  triangulation  station,  description  of      32 

Baker,  H.L.,  work  of 113,118,127 

Bald  triangulation  station,  description  of. .       25 

Baldwin,  H.  L.,  jr.,  work  of 16 

Baptist  triangulation  station,  description  of.  57-58 
Barber  triangulation  station ,  description  of.       57 

Bamett,  elevation  near 108 

Barren,  elevation  at  and  near 93 

BarUett,  a.  H.,  work  of 108,105,124,125 

Base  line  triangulation  station,  description 

of 74-75 

Bean  triangulation  station, description  of..  33-34 

Beaver  Creek,  elevation  on 118 

Bells,  Texas,  elevation  at 128 

Bengal,  elevation  near 105 

Berwyn,  elevation  near 120 

BigCabin,  elevations  near 85,91 

Blackstone,  elevation  near 95 

Blanket  triangulation  station,  description 

of 80 

Blue  Mound  triangulation  station,  descrlp- 

tionof 65 

Blue  River,  elevation  on 121 

Blnejacket,  elevations  at  and  near 85 


Page. 
Bluejacket  triangulation  station,  descrip- 
tion of 64-65 

Bomer,  elevation  at 182 

Bomer  triangulation  station,  description  of.  48^9 

Bond,  elevation  at 99 

Bonham,  elevation  at 128 

Bonham  quadrangle,  elevations  in 127-128 

Bounds  triangulation  station,  description 

of 46-47 

Braggs,  elevations  near 95 

Brookston ,  Texas,  elevation  at 127 

Bruner.  triangulation  station,  description 

of 90 

Buck  triangulation  station,  description  of..  87-88 
Buffalo  triangulation  station,  description 

of 26 

Bunch,  elevation  near 96 

Butler,  elevations  near 106,128 

Caddo,  elevations  near 121 

Caddo  triangulation  station,  description  of.  26-27 

Cale,  elevation  at 128 

Calif omia  triangulation  station,  descrip- 
tion of 66 

Calvin,  elevations  at  and  near 109 

Cameron,  elevations  at  and  near 101 

Canadian  quadrangle,  elevations  in 98-99 

Canadian  River,  elevations  along Ill , 

112,115,116 

Caney,  elevation  near 121 

Caney  triangulation  station,  description  of.       09 

Carlock,J.H.,workof 82, 

93, 100, 102,  111,  119, 120, 126, 127, 128, 131 

Camall,  R.  T.,  work  of 81, 118,  U9, 128, 128, 181 

Caston,  elevation  at 104 

Catching8,T.C.,workof 107,109 

Catoosa,  elevations  at  and  near 89 

Cavanal,  elevation  at 104 

Cavanal  triangulation  station,  description 

of 65 

Cedars,  elevation  at 102 

Center  triangulation  station, description  of.  48-44 

Checotah,  elevations  near 94, 99 

Checotah  triangulation  station,  description 

of 86 

Chelsea,  elevations  at  and  near 85, 90 

Cherokee,  elevation  at 101 

Cherokee-Arkansas  boundary,    elevations 

along 84,92 

Cherokee-Kansas     boundary,     elevations 

along 85,86,87 

Cherokee-Missouri  boundary,  elevation  on .       84 
Cherokee-Oklahoma  boundary,  elevations 

along 90 
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Cherokee-Onge  boandai7,eleyfttlcma  along  87,88 
Cherokee-Seneca  boundAry,  elevations  on . .       84 

Chetopab,  Kanias,  elevation  at 86 

Chicago,  Rock  Island  and  Pacific  Railway, 

elevations  along 113,115,133 

Chickasaw-Choctaw  boundarjr,  elevations 

along 110,122,128 

Chlckasha,  elevations  at  and  near 115 

Chickasha  quadrangle,  elevations  In 114-115 

Chlckasha,  Addlngton,  and  Rush  Springs 
quadrangles,  elevations  along  the 

ninety-eighth  meridian 188, 185 

Chili,  elevadoiis  at  and  near 100 

CMtttiey  trlangulation  station,  descrtpCleti 

of S»«7 

Choate  triangnlation  station,  desertiHlmi <if .  5«M» 

Choctaw,  Texas,  elevation  near Hi 

Oboctaw-Arkanasa    boundary,   eUfftMom 

along flt,M^IIBfai;n8 

Choctaw-ChickMaw  boundnry,  etvnrtloiis 
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LETTER  OF  TRANSMITTAL. 


Department  op  the  Interior, 

United  States  Geological  Survey, 

Washington,  D.  (7.,  July  IS,  1900. 
Sir:  I  herewith  submit,  with  a  request  for  its  publication  as  a  bul- 
letin of  the  United  States  Geological  Survey,  a  manuscript  dealing 
in  very  considerable  detail  with  the  subject  of  silicate  rock  analysis, 
with  special  regard  to  the  practice  in  the  Survey  laboratory.  It  repre- 
sents, in  largely  rewritten  and  much  extended  form,  that  portion  of 
Bulletin  148  which  dealt  with  the  same  subject.  The  present  publica- 
tion seems  fully  justified  by  the  demand  on  the  part  of  mineral  chemists 
for  Bulletin  148,  the  supply  of  which  available  for  sale  has  been 
exhausted. 

Very  respectfully, 

W.  F.  Hillebrand, 

Chemist, 
Hon.  Clarles  D.  Walcott, 

Director  United  States  Geological  Sxirvey. 
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SOME  PRINCIPLES  AND  METHODS  OF  ROCK  ANALYSIS. 


By  W.    F.    HiLLEBRAND. 


PART  I.— INTRODUCTION. 

I.  IMPORTANCE  OF  COMPLETE  AND  THOROUGH  ANALYSES. 

The  composition  of  the  ultimate  ingredients  of  the  earth's  crust — the 
different  mineral  species  which  are  there  found  and  of  many  of  which 
its  rocks  are  made  up — was  the  favorite  theme  of  the  great  workers  in 
chemistry  of  the  earlier  half  of  this  century,  and  for  the  painstaking 
care  and  accuracy  of  Berzelius,Wohler,  and  others,  the  mineralogists 
and  geologists  of  to-day  have  need  to  be  thankful.  Considering  the 
limited  facilities  at  their  disposal  in  the  way  of  laboratory  equipment 
and  quality  of  reagents,  the  general  excellence  of  their  work  is  little 
short  of  marvelous.  As  an  outgrowth  of  and  closely  associated  with 
the  analysis  of  minerals  came  that  of  the  more  or  less  complex  mix- 
tures of  them — the  rocks — to  aid  whose  study  by  the  petrographer  and 
geologist  a  host  of  chemists  have  for  many  decades  annually  turned 
out  hundreds  of  analyses  of  all  grades  of  quality  and  completeness. 
With  the  growth  and  extraordinary  development  of  the  so-called 
organic  chemistry  inorganic  chemistry  gradually  fell  into  a  sort  of 
disfavor.  In  many,  even  the  best,  European  laboratories  the  course 
in  mineral  analysis,  while  maintained  as  a  part  of  the  curriculum  of 
study,  became  but  a  subordinate  prelude  to  the  ever-expanding  study 
of  the  carbon  compounds,  whose  rapid  multiplication,  offering  an  easy 
and  convenient  field  for  original  research  and  possible  profit,  proved 
a  more  tempting  opening  to  young  chemists  than  the  often-worked- 
over  and  apparently  exhausted  inorganic  pasture.  For  one  student 
devoting  his  time  to  higher  research  on  inorganic  lines,  fifty  perhaps 
were  engaged  in  erecting  the  present  enormous  structure  of  carbon 
chemistry.     The  instruction  afforded  the  student  in  mineral  analysis 
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was  confined  to  the  ordinary  separations  of  the  commoner  ingredients 
occurring  in  appreciable  quantities,  with  little  regard  to  supposed 
traces  and  with  still  less  attempt  to  find  out  if  the  tabulated  list  really 
comprised  all  that  the  mineral  or  rock  contained. 

With  the  introduction  of  improved  methods  of  examination  by  the 
petrographer,  especially  as  applied  to  thin  rock  sections,  and  the  use 
of  heavy  solutions,  whereby,  on  the  one  hand,  the  qualitative  niioeral 
composition  of  a  rock  could  be  preliminarily  ascertained  with  consid- 
erable certainty,  and  on  the  other,  chemical  examination  of  the  more 
or  less  perfectly  separated  ingredients  was  rendered  possible,  a  great 
help  and  incentive  was  afforded  to  the  few  chemists  engaged  in  rock 
analj^sis.  The  microscope  often  obviated  in  part  the  necessity  for 
tedious  and  time-wasting  qualitative  tests,  and  the  heavy  solutions, 
by  permitting  the  concentration  and  separation  of  certain  components, 
facilitated  the  detection  of  elements  whose  existence  had  long  been 
overlooked. 

Meanwhile,  in  the  progress  of  chemistry  new  methods  and  reagents 
for  qualitative  detection  and  quantitative  separation  and  estimation 
were  gradually  being  discovered  and  devised.  The  supposed  adequacy 
of  some  well-established  methods  was  shown  to  be  unwarranted;  some 
had  to  be  discarded  altogether;  others  were  still  utilizable  after  modi- 
fication. In  the  light  thus  shed  it  became  possible  to  explain  many 
hitherto  incomprehensible  variations  in  the  composition  of  some  rock 
species  or  types,  as  shown  in  earlier  analyses,  and  in  not  a  few  cases 
it  appeared  that  the  failure  to  report  the  presence  of  one  or  more 
elements  had  obscured  relations  and  differences  which  more  thorou^ 
examination  showed  to  exist  (see  pp.  16-17).  Consequently  there 
arose  a  feeling  of  distrust  of  much  of  the  older  work  in  the  minds  of 
those  chemists  and  petrographers  best  fitted  to  judge  of  its  probable 
qualities.  This,  and  the  incompleteness  of  nearly  all  the  earlier  work 
(and  much  of  that  of  to-day,  unfortunately),  as  shown  by  the  lai'gely 
increased  list  of  those  elements  now  known  to  enter  into  the  normal 
composition  of  rocks,  is  rendering  the  old  material  less  and  less  avail- 
able to  meet  the  increasing  demands  of  the  petrographer. 

And  yet  these  demands  on  his  part  are,  with  few  exceptions,  by  no 
means  so  exacting  as  the}^  should  be.  Often  the  analysis  is  intrusted 
to  the  hands  of  a  student  without  other  experience  than  that  gained 
by  the  analysis  of  two  or  three  artificial  salts  and  as  many  compara- 
tively simple  natural  minerals,  and  with  a  laboratory  instructor  as 
adviser  whose  experience  in  rock  analysis  may  be  little  superior  to  his 
own.  In  other  words,  one  of  the  most  difficult  tasks  in  practical  analy- 
sis is  expected  to  be  solved  by  a  tyro,  and  his  results  are  complacently 
accepted  and  published  broadcast  without  question.  Even  to  those 
thoroughly  familiar  with  the  subject  rock  analysis  is  a  complex  and 
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often  trying  problem.  Although  long  pi-actice  may  have  enabled 
one  to  do  certain  parts  of  it  almost  mechanically,  one  is  still  from  time 
to  time  confronted  with  perplexing  questions  which  require  trained 
judgment  to  properly  meet  and  answer,  and  there  is  still  room  for 
important  work  in  some  of  the  supposedly  simplest  quantitative  deter- 
minations. If  the  results  are  to  have  any  decided  value  for  purposes 
of  scientific  interpretation  and  comparison,  the}'  should  be  the  product 
of  one  competent  to  find  his  way  through  the  intricacies  of  an  analysis 
in  w^hich  from  fifteen  to  twenty-five  diflferent  components  are  to  be 
separated  and  estimated  with  close  approach  to  accuracy,  and  this  a 
beginner  can  not  hope  to  do  in  the  majority  of  cases.  The  conscien- 
tious chemist  should  have  a  live  interest  in  this  matter.  He  should 
work  with  a  two-fold  purpose  in  view — that  of  lightening  the  labors  of 
those  who  come  after  him  b}'  enabling  them  to  use  his  work  with  less 
supplementary  examination  and  of  thereby  enhancing  his  own  reputa- 
tion by  meriting  encomiums  on  work  that  has  stood  the  test  of  time. 

The  petrogi'apher,  again,  should  seek  to  have  his  analyses  made  as 
complete  as  possible,  and  not,  as  is  so  often  the  case,  be  content  with 
determinations  of  silica,  alumina,  tiie  oxides  of  iron,  lime,  magnesia, 
the  alkalies,  and  water.  The  latter,  it  is  true,  are  entirely  justifiable 
at  times,  and  may  serve  the  immediate  purpose  for  which  they  were 
intended,  but  their  incompleteness  maj^  on  the  other  hand,  not  only 
conceal  points  fruitful  of  suggestion  to  the  attentive  mind,  but,  what  is 
of  still  greater  importance,  they  may  be  actually  misleading.  Enough 
instances  of  totally  inaccurate  conclusions  to  be  drawn  from  them  have 
fallen  under  my  own  observation  to  fully  justify  this  plea  in  favor  of 
greater  completeness  in  rock  and  mineral  analyses  made  for  purely 
scientific  purposes. 

The  importance  of  the  points  indicated  in  the  foregoing  paragraph 
is  shown  by  the  difference  between  the  analyses  given  on  the  following 
page.  The  specimens  were  taken  and  analyzed  at  widely  separated  times 
and  by  different  persons,  it  is  true,  but  they  were  unquestionably  from 
the  same  rock  mass,  in  which,  however  much  the  relative  proportions 
of  the  different  mineral  constituents  might  vary  within  certain  limits, 
there  can  be  no  reason  to  doubt  the  general  distribution  of  all  the 
elements  shown  by  the  second  analysis. 
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a  A  still  more  recent  analysis  ot  another  of  the  series  of  rocks  of  which  this  is  an  example  has  shown 
that  this  *'  later  analysis"  is  itself  probahly  incomplete  and  incorrect  in  part^incomplete  because oi 
the  probable  presence  of  0.2  per  cent  or  more  of  ZrOs,  incorrect  because  of  the  error  in  Al^Qs  resuldikfr 
from  having  counted  the  ZrOg  as  AlsO«,  and  from  the  fact  that  titanium  is  not  fully  preclpl table  in 
presence  of  zirconium  by  Gooch's  method  (the  one  employed).  This  latter  error  involves  both  the 
TiOj  and  the  AI2O3.    (See  pp.  72-73. ) 

&From  the  fact  that  repeated  determinations  of  the  iron  oxides  in  this  and  related  rocks  from  the 
same  region  show  always  a  great  preponderance  of  ferric  oxide,  it  is  not  improbable  that  the  figiire* 
given  for  the  two  oxides  in  the  first  analysis  were  accidentally  transposed. 

cin  the  published  analysis  it  does  not  appear  whether  this  is  total  water  or,  as  seems  probable,  only 
that  remaining  above  100°  C. 

Another  instance  of  similar  kind  is  given  below.  Here,  again,  cer- 
tain diflferences  are  explainable  b3'  natural  variations  in  the  proportions 
of  the  constituent  minerals,  but  it  can  hardly  be  doubted  that  TiO„ 
BaO,  SrO,  PjOg,  and  SOj  were  present  in  both  specimens  in  approxi- 
mately the  same  amounts.  In  the  earlier  analysis  determinations  of 
some  supposed  unimportant  constituents  were  purposely  omitted,  or 
made  only  qualitatively,  with  result*^  that  can  not  be  otherwise  than 
fatal  to  a  full  comprehension  of  the  mineralogical  nature  of  the  ro<*k. 
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o  Not  entirely  free  from  CaO. 


Prof.  F.  W.  Clarke  has  shown  that  the  sura  of  titanic  and  phos- 
phoric oxides  in  rocks  of  the  earth's  crust,  averaged  from  hundreds 
of  analyses,  is  0.8  per  cent.  When  the  determination  of  these  is 
neglected  the  error  falls  upon  the  alumina.  If  the  latter  is  then  used 
as  a  basis  for  calculating  the  feldspars,  it  is  easy  to  see  that  a  very 
large  average  error  in  the  latter  may  result,  amounting  to  several  per 
cent  of  the  rock. 

In  order  to  more  strongly  empliasize  the  importance  of  complete- 
ness in  analysis,  a  few  facts  brought  out  by  the  hundreds  of  rock 
analyses  made  in  this  laboratory  may  be  cited.  It  has  been  demon- 
strated most  conclusively  that  barium  and  strontium  are  almost  never- 
failing  constituents  of  the  igneous  rocks  of  the  United  States  and  of 
many  of  their  derivatives.  These  amounts  are  usually  below  0.1  per 
cent  for  each  of  the  oxides  of  those  metals,  but  higher  amounts  are  by 
no  means  uncommon.  Furthermore,  the  weight  of  barium  is  almost 
without  exception  in  excess  of  that  of  strontium.  But  a  still  more 
important  point  is  that  the  igneous  rocks  of  the  Rocky  Mountain 
region,  so  far  as  examined,  show  far  higher  average  percentages  of 
Bull.  176—02 2 
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both  metals  than  the  rocks  from  the  eastern  and  the  more  western 
portions  of  the  United  States.  The  following  examples  serve  to  illu?- 
trate  certain  types  of  Rocky  Mountain  igneous  rocks:  Of  seven  rock> 
forming  a  Colorado  series,  six  held  from  0.13  to  0.18  per  cent  of  BaO. 
while  in  the  seventh  the  percentage  was  0.43.  The  SrO  mng-ed  fnm 
0.07  to  0.13  per  cent  for  six,  and  was  0.28  for  that  one  highest  in  I^O. 
Of  thirteen  geologically  related  rocks  from  Montana,  emhi-aeing-  fwisir 
as  well  as  acid  and  intermediate  types,  the  range  of  HaO  wiis  from 
0.11)  to  0.37  per  cent,  with  an  average  of  0.30  per  cent.  Thi-ee  other*^ 
of  the  same  series  contained  0.10  per  cent  or  less,  while  the  seventeenth 
carried  0.76  per  cent  BaO.  The  SrO  ranged  from  0.37  por  cent  in 
the  last  instance  to  an  average  of  0.06  for  the  other  sixteen.  Cei^tain 
peculiar  rocks  from  Wyoming  carry  from  0.62  to  1.25  per  cent  BaO. 
and  from  0.02  to  0.33  per  cent  SrO.  Surely  this  concentration  of 
cei*tain  chemical  elements  in  certain  geographic  zones  has  a  signiti- 
cance  which  future  geologists  will  be  able  to  interpret,  if  those  of 
to-day  are  not. 

Again,  vanadium  is  an  element  which  few  chemist^^  have  ever  thought 
of  looking  for  in  igneous  rocks,  though  it  has  long  been  known  to 
occur  in  magnetites  and  other  iron  ores.  Hayes,  in  1875,  reported  it- 
occurrence  in  a  great  variety  of  rocks  and  ores.  Quoti  ng  from  Thorpe'^ 
Dictionary  of  Chemistry:  ''It  is  said  to  be  diffused  with  titanium 
through  all  primitive  gi-anite  rocks  (Dieulafait),  and  has  tieen  found  by 
Deville  in  bauxite,  rutile,  and  many  other  minerals,  and  by  B4^chiand 
others  in  the  ashes  of  plants  and  in  argillaceous  limestones,  srhists. 
and  sands."  It  is  further  reported  to  comprise,  as  the  pentoxide,  up 
to  0.1  per  cent  of  many  French  and  Australian  clays,  0.02-0.(>3  per 
cent  of  some  basalts,  0.24  per  cent  of  a  coal  of  unknown  origin,  and 
0.45  percent  of  one  from  Peru.  Still  later  examinations  in  this  labo- 
ratory of  about  100  rocks,  chiefly  igneous,  covering  the  whole  territory 
of  the  United  States,  show  not  only  its  general  qualitative  and  quanti- 
tative distribution,  but  that  it  predominates  in  the  less  siliceous  igneou- 
rocks  and  is  absent,  or  nearly  so,  in  those  high  in  silica.  In  some  of 
the  more  basic  rocks  it  occurs  in  sufllcient  amount  to  seriously  affei't 
the  figures  for  the  oxides  of  iron  unless  separately  estimated  and 
allowed  for  (see  p.  96) — a  matter  of  considerable  importance,  since  the 
petrographer  lays  great  stress  on  accuracy  in  their  determinations. 

This  same  investigation  has  also  thrown  some  light  on  the  distribu- 
tion of  molybdenum,  which  seems  to  be  confined  to  the  more  siliceous 
rocks  and  to  occur  in  quantities  far  below  those  commonly  found  for 
vanadium. 

Finally,  had  it  not  been  the  writer's  practice  of  late  jears  to  look 
for  sulphur  in  rocks,  even  when  no  sulphides  were  visible  to  the  eye, 
its  almost  invariable  presence  in  the  form  of  sulphide,  and  consequent 
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connection  with  the  long  ra\'stif ying  lack  of  agreement  between  results 
for  ferrous  iron  obtained  b}'  the  Mitscherlich  and  the  hydrofluoric- 
acid  methods,  might  not  have  been  suspected.     (See  p.  89.) 

While  strongly  upholding  the  necessity  for  more  thorough  work, 
necessarily  somewhat  at  the  expense  of  quantity,  it  is  far  from  the 
writer's  intention  to  derfiiand  that  an  amount  of  time  altogether  dispro- 
portionate to  the  immediate  objects  to  be  sought  should  be  expended 
on  every  analysis.  But  it  is  maintained  that  in  general  the  constitu- 
ents which  are  likely  to  be  present  in  sufficient  amount  to  admit  of 
determination  in  the  weight  of  sample  usually  taken  for  analysis — say 
1  gram  for  SiOj,  AljOj,  etc.,  to  2  gmms  for  certain  other  constitu- 
ents— should  be  sought  for,  qualitatively  at  least,  in  the  ordinary 
course  of  quantitative  work,  and  their  presence  or  absence  noted 
among  the  results.  If  present  in  little  more  than  traces,  that  knowl- 
edge alone  may  suffice,  for  it  is  often  more  important  to  know  whether 
or  not  an  element  is  present  than  to  be  able  to  say  that  it  is  there  in 
amount  of  exactl}'  0.02  or  0.06  per  cent.  In  the  tabulation  of  anal3'ses 
a  special  note  should  be  made  in  case  of  intentional  or  accidental  neg- 
lect to  look  for  substances  which  it  is  known  are  likely  to  be  present. 
Failure  to  do  this  may  subject  the  analyst  to  unfavorable  criticism, 
when  at  some  future  time  his  work  is  reviewed  and  the  omissions  are 
discovered  by  new  analyses. 

Finally,  whenever  possible,  a  thorough  microscopical  examination 
of  the  rock  in  thin  section  should  precede  the  chemical  analysis.  This 
may  be  of  the  greatest  aid  to  the  chemist  in  indicating  the  presence  of 
unusual  constituents,  or  of  more  than  customary  amounts  of  certain 
constituents,  whereby,  possibly,  necessar\^  modifications  in  the  analyt- 
ical procedure  may  be  employed  without  waste  of  time  or  labor.* 

II.  OBJECT  AND  SCOPE  OF  THE  PRESENT  TREATISE. 

The  literature  relating  to  analysis  of  silicates  is  extensive  but  scat- 
tered, and  in  no  single  article  is  there  to  be  found  a  satisfactory 
exposition  of  the  methods  to  be  followed  or  the  precautions  to  be 
observed,  especially  in  the  search  for  some  of  the  rarer  constituents 
or  those  which,  without  being  rare,  have  been  of  late  years  recognized 
as  occuring  persistently  in  small  amounts.  It  is  not  intended  to 
make  this  little  volume  a  treatise  on  mineral  analysis,  but  it  is  believed 
that  the  experience  gained  by  the  chemists  of  this  Survey  during  the 
twenty  years  since  the  establishment  of  its  first  chemical  laboratory 

^The  foregolngr  tiiblw*  and  accompanying  remarks,  including  several  sentences  preceding  the 
tables,  have  been  largely  taken  from  the  writers  papers  entitled  **A  plea  for  greater  completeness  in 
chemical  rock  analysis,"  published  in  the  Journal  of  the  American  Chemical  Society,  Vol.  XVI,  pp. 
90-98,  1894;  also  in  the  Chemical  News.  Vol.  LXIX.  p.  163,  l.s94.  See  also  -'Diatributlon  and  quantita- 
tive occurrence  of  vanadium  and  molybenum  in  rocks  of  the  United  States,"  in  the  American 
Journal  of  Science,  4th  series,  Vol.  VI.  p.  209, 1898,  and  Chemical  News,  Vol.  LXXVIU,  p.  216, 1898. 
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in  Denver  may  be  usefui  to  most  cnemists  interested  in  mineral  and 
especially  rock  analysis. 

The  original  publication  of  these  data  in  Bulletin  No.  148  was 
primarily  intended  to  show  the  principles  and  methods  according"  to 
which  the  major  part  of  the  very  many  hundreds  of  analyses  therein 
brought  together  had  been  executed,  and  thus  to  furnish  a  partial 
measure  of  the  trustworthiness  of  those  anal^^ses,  rather  than  to  serve 
as  a  pmctical  manual  of  rock  analysis.  But  the  use  which  has  been 
made  by  mineral  chemists  of  that  bulletin  has  seemed  to  render  it 
advisable  to  amplify  somewhat  in  detail  and  to  add,  besides  a  few  new 
methods,  a  number  of  alternative  ones  which  are  known  or  believed 
to  be  good,  in  order  that  those  who  may  wish  to  use  this  treatise  as  a 
practical  guide  shall  have  a  choice  from  which  to  select  in  case  the 
rather  expensive  apparatus  or  complicated  arrangements  sometimes 
preferred  are  not  available.  Where  silicate  analyses  are  very  fre- 
quently made,  however,  it  is  a  saving  of  time  and  of  mone\^  in  the  end 
to  set  up  permanent  arrangements  for  convenience  in  estimating 
water,  carbon  dioxide,  ferrous  iron,  making  reductions  in  hj'drogen,  etc. 

Stress  will  be  laid  on  those  points  meriting  particular  attention,  and 
now  and  then  a  brief  discussion  or  criticism  of  methods  elsewhere  in 
vogue  may  be  entered  into. 

In  the  earlier  years  of  the  existence  of  the  Washington  laboratory 
opportunity  was  afforded  for  the  testing  of  novel  methods  and  the 
devising  of  new  ones,  with  most  excellent  results,  as  shown  especially 
by  the  methods  for  separation  of  titanium,  of  lithium,  and  of  boron, 
due  to  Prof.  F.  A.  Gooch,  to  whose  inventive  skill  chemists  owe  like- 
wise the  perforated  filtering  crucible  and  the  tubulated  platinum  cru- 
cible arrangement  for  the  estimation  of  water.  Of  late  years  the  press 
of  routine  work  has  been  such  as  to  more  fully  fill  up  the  time  of  the 
much -reduced  chemical  force,  and  as  a  consequence  it  has  been  found 
impossible  to  subject  to  critical  trial  several  separation  methods  of 
recent  origin,  some  of  which  seem  to  be  full  of  promise,  or  to  follow 
out  certain  lines  of  investigation  which  have  been  suggested  by  the 
observations  made  in  this  laboratory.  This,  then,  must  be  offered  in 
explanation  if,  in  the  following  discussion,  it  may  seem  to  some  that 
any  of  the  methods  followed  are  too  conservative.  In  general  the 
discussion  will  be  confined  strictly  to  such  separations  as  may  be 
required  in  the  analysis  of  an  igneous,  metamorphic,  or  sedimentary 
silicate  rock  of  complex  mineralogical  composition,  in  which  the 
majority  and  possibly  all  of  the  ingredients  in  the  list  given  below 
mav  occur  in  weighable  or  readily  discoverable  quantities: 

SiO„  TiO.,  ZrO„  AlA,  Fe,0„  Cr,0„  V.O,,  FeO,  MnO,  NiO, 
CoO,  MgO,  CaO,  SrO,  BaO,  ZnO,  CuO,  K,0,  Na,0,  Li,0,  H,0, 
PA,  S,^  SO3C,*  CO,,  Fl,  CI,  N. 


•  Usually  as  pyritc,  occasionally  as  lazurite,  not  infrequently  a«  pyrrhotite.         f^  i 
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The  special  problems  often  arising  in  the  analysis  of  rocks  of  extm- 
teiTestrial  origin — the  more  or  less  stony  meteorites — will  not  be  con- 
sidered. An  analysis  of  that  kind  should  never  be  intrusted  to  the 
novice,  but  only  to  the  chemist  who  has  a  knowledge  of  the  composi- 
tion and  properties  of  the  peculiar  mineral  constituents  of  those  bodies 
and  a  judgment  fit  to  cope  with  the  oftentimes  difficult  problems  pre- 
sented by  them. 

Thorium,  cerium,  and  other  rare  earths  are  seldom  encountered  in 
quantities  sufficient  to  warrant  the  expenditure  of  the  time  necessary 
for  their  isolation.  A  search  for  them  qualitatively,  even,  is  at  present 
rarely  justifiable  unless  there  is  microscopic  or  other  evidence  of  the 
presence  of  minerals  likely  to  contain  them.  Tantalum,  columbium, 
boron,  and  glucinum  have  never  been  certainly  met  with  in  the  writer's 
experience,  and  yet  the^'  must  be  present  in  certain  rocks,  and  doubt- 
less traces  have  been  overlooked  at  times.  There  is  no  reason  to  sup- 
pose that  other  elements  may  not  be  found  b\'  careful  search,  possibly 
all  in  the  known  category',  and,  indeed,  Sandberger's  researches  have 
shown  to  what  an  extent  this  is  true  of  a  large  number  of  those  ele- 
ments contributing  to  the  filling  of  metalliferous  veins.  But  those  in 
the  above  list  may  usually  be  estimated  with  ease  in  weights  of  from 
one-half  to  2  grams. 

If  the  point  be  raised  that  many  of  the  published  analyses  emanating 
from  the  Survey  laboratories,  even  the  earlier  ones  of  the  writer,  are 
not  in  accord  with  the  advocacy  of  completeness  contained  in  the  fore- 
going pages,  it  may  be  remarked  that  these  ideas  have  been  to  a  con- 
siderable degree  evolved  during  a  personal  experience  of  twenty  yeara 
in  this  line  of  work,  and  that  frequently  the  exigencies  were  such  as  to 
compel  restriction  in  the  examination.  Where  the  latter  has  been  the 
case  subsequent  developments  have  in  some  cases  shown  it  to  be  bad 
policy  in  every  respect.  It  is  better,  both  for  the  geologist  and  the 
chemist,  to  turn  out  a  limited  amount  of  thorough  work  than  a  great 
deal  of  what  maj'^  prove  to  be  of  more  than  doubtful  utility  in  the  end. 

III.  STATEMENT  OF  ANALYSES. 

Until  recently  it  has  been  the  practice  in  this  laboratory  to  tabulate 
the  constituents  of  a  rock  somewhat  in  the  order  of  their  determina- 
tion, beginning  with  SiO,  as  the  chief  constituent  and  grouping 
together  all  chemically  related  oxides,  as  shown,  for  instance,  on 
pages  16  and  17. 

From  a  strictly  scientific  point  of  view  a  chemical  classification 
founded  on  a  separation  into  basic  and  acidic  atoms  or  radicals  would 
be  more  satisfactory',  but  until  we  learn  to  find  out  what  silicic  radicals 
are  present  and  in  what  relative  amounts,  also  how  much  free  silica 
there  may  l)e,  it  is  useless  to  think  of  employing  the  arrangement  so 
valuable  in  stating  water  analyses.  f^  t 

Digitized  by  VjOOQ IC 


22  SOME  PRINCIPLES  ANP  METHODS  OF  ROCK  ANAI-YSE3.  [btllith 

Of  late  petrographers  have  begun  to  demand,  with  eon.sideraWe 
reason,  an  arrangement  "which  shall  bring  the  essential  cheini«il 
features — both  the  percentage  figures  and  the  molecular  i-atios — prom- 
inently and  compactly  before  the  eye,  so  that  the  general  chemieal 
character  and  the  relations  of  the  various  constituents  may  be  seen  at 
a  glance."* 

In  accordance  with  this  demand  it  is  now  our  practice  to  follow 
pretty  closely  the  arrangement  proposed  by  Pireson  and  very  recently 
strongly  advocated  by  Washington  (loc.  cit.),  namely: 

SiOg,  A1,0„  Fe,03,  FeO,  MgO,  CaO,  Na,0,  K,0,  H,0  (above  105- 
110^  C),  H,0  (below  105-110^  C),  CO,,  TiO„  ZrO„  P,0„  SO,,  L\ 
Fl,  S  (FeS,),  CrA.  V.O,,  NiO,  CoO,  CuO,  MnO,  SrO,  BaO,  Li,0,  C. 
NH3. 

By  this  arrangement  the  nine  constituents  which  in  the  great  major- 
ity of  cases  determine  the  character  of  the  rock  are  placed  at  the  head 
of  the  list,  thus  greatly  facilitating  the  comparison  of  different  analyse.^ 
similarly  arranged,  especially  when,  as  Washington  recommends,  the 
molecular  ratios  are  calculated  for  these  leading  constituents  and 
placed  immediately  after  the  corresponding  oxides.  The  order  of  the 
remaining  members  is  determined  somewhat  by  the  following  consid- 
erations; COj  is  placed  next  after  HjO,  since  these  two  are  generally 
a  measure  of  the  alteration  the  rock  may  have  undergone.  TiO,  and 
ZrOj  naturally  follow  COj  on  chemical  grounds,  and  SO,  and  CI,  being 
common  constituents  of  the  sodalite  group,  are  conveniently  placed 
together. 

IV.  TIME  NEEDED  FOR  MAKING  AN  ANALYSIS. 

The  question  has  often  been  put,  "How  long  does  it  take  to  com- 
plete an  anal^^sis  of  this  kind?"  This  will  depend,  of  course,  on  the 
mineral  complexity  of  the  sample  and  on  the  personal  factor  of  the 
individual  worker.  If  there  is  a  competent  assistant  to  do  the  grind- 
ing, and  specific-gravity  determinations  are  not  required,  it  is  quite 
possible  after  long  experience  for  a  quick  worker  to  learn  to  so  econo- 
mize eveiy  moment  of  time  in  a  working  day  of  seven  hours,  with  an 
abundance  of  platmum  utensils  and  contmuous  use  of  air  and  water 
baths  through  the  night,  as  to  finish  every  three  day.s,  after  the  com- 
pletion of  the  first  analysis,  barrmg  accidents  and  delays,  one  of  a 
series  of  rocks  of  generally  similar  character,  each  containing  from 
eighteen  to  twenty  quantitatively  determinable  constituents,  exclud- 
ing, for  instance,  fluorine,  carbon  as  such,  nitrogen,  metals  of  the 
hj'drogen  sulphide  group,  and  cobalt.  On  one  occasion  a  series  of 
fourteen  rocks,  of  comparatively  simple  composition,  was  completed 
in  one  month,  with  the  help  of  an  assistant  who  made  the  phosphoiiis 


'  H.  S.  Wasningion,  The  siaiement  of  rock  analybt'>.  Am.  Jour.  Sci ,  4lh  series.  Vol  X,  p  6i.  1900 
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and  ferrous  iron  determinations.  But  such  an  output  of  work  is  more 
than  exceptional  and  implies  an  unusual  freedom  from  those  occa- 
sional setbacks  to  which  eveiy  chemist  is  exposed. 

It  should  here  be  remarked  that  the  Survey  laboratory  is  most  excep- 
tionally well  supplied  with  all  kinds  of  platinum 
vessels  and  utensils,  so   that  it  is  rnre  indeed  for 
delay  to  arise  through  lack  of  dishes  of  even  the 
largest  sizes. 

V.     TWO    USEFUL   AIDS    IN  CHEMICAL    MANIPU- 
LATION. 

In  connection  with  the  foregoing  remarks  it  is  in 
place  to  mention  two  aids  to  the  chemist  which  are 
in  constant  use  in  this  laboratory  and  have  come 
to  be  well-nigh  indispensable.  Neither  is  novel  in 
principle  and  both  are  in  use  elsewhere,  but  they 
are  not  so  commonly  known  as  they  deserve  to  be, 
hence  this  allusion  to  them.  - 

Fig.  1  represents  a  form  of  platinum-tipped  cruci- 
ble tongs  devised  by  Dr.  A.  A.  Blair  many  years 
ago.  With  them  a  crucible  can  be  securely  grasped 
and  brought  into  any  desired  position  while  still  hot. 
To  the  contents,  if  in  fusion  over  the  blast  tiame, 
can  be  imparted  the  rotatoiy  motion  so  often  desir- 
able. Above  all,  the  cover  need  not  be  in  the  slight- 
est degree  displaced,  as  when  using  the  common 
form  of  platinum-tipped  tongs. 

Fig.  2  represents  a  very  useful  adjunct  to  the 
worktable  and  especially  to  the  draught  cupboard, 
whereby  the  liquid  contents  of  crucibles  can  be 
speedily  evaporated  at  almost  any  desired  tempem- 
ture  and  the  dehydration  of  many  solids  effected 
much  more  safely  than  on  an  iron  plate  or  sand 
bath.  I  do  not  recall  who  originated  this  form  of 
air  bath,  but  it  has  been  in  use  here  for  over  fifteen 
years  and  is  identical  in  principle  with  the  Nickel- 
becher  of  Jannasch.  Nickel  undoubtedly  has  a 
certain  advantage  in  not  rusting  as  does  iron,  but 
the  form  depicted  in  R  of  fig.  2  can  easiU'  be  made 
anywhere  of  sheet  iron  riveted  at  the  joint,  the 
bottom  (not  shown  in  the  figure)  being  securely 
held  by  a  flange  at  the  extremity  of  the  truncated  cone.  A  crucible 
placed  on  the  platinum  triangle  becomes  uniformly  heated  by  hot  air, 
and  large  quantities  of  liquid,  even  sulphuric  acid,  can  be  thus  vola- 
tilized in  a  short  time  without  ebullition  or  spattering. 
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Fio.  1.— Platinum>tipped 
crucible  tongs.  The 
parts  A  B,  also  of  heavy 
platinum ,  are  hollow 
to  serve  as  socKcis  for 
the  cheaper  metal  of 
the  handles. 
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VI.    LIMITS  OF  ALLOWABLE  ERROR  IN   SUMMATION  OF  ANALYT- 
ICAL RESULTS. 

AS  IS  well  known,  a  complete  silicate  rock  analysis  which  foots  up 
less  than  100  per  cent  is  generally  less  satisfactory  than  one  which 
shows  a  summation  somewhat  in  excess  of  100.  This  is  due  to  several 
__  causes.    Nearly  all  re- 

agents, however  care- 
fully purified,  still 
contain  or  extract 
from  the  vessels  used, 
traces  of  impurities, 
which  are  eventually 
weighed  in  part  with 
the  constituents  of  the 
rock.  The  dust  enter- 
ing an  analysis  fix)m 
first  to  last  is  very  con- 
siderable, washings  of 
precipitates  may  be  in- 
complete, and  if  large 
filters  are  used  for 
small  precipitates  the 
former  maj-  easily  lie 
insufficiently  washe<l. 

Given  the  purest 
obtainable  reagents, 
an  ample  supply  of 
platinum,  facilities  for 
working,  and  a  reason- 
ably clean  laboratory, 
there  is  no  excuse  for 
failure  on  the  part  of 
a  competent  chemist 
to  reach  a  summation 
within  the  limits  99.75 
and  100.50.  Failure 
to  attain  100  per  cent 
in  several  of  a  series 
of  analyses  of  similar 
nature  should  be  the 
omething  has  been  overlooked.     Excess  above 


Fio.  2.— Radiator  for  rapid  and  safe  evaporation.  R  is  of  sheet 
iron,  also  nickel  (Jannascli) .  Various  sizes.  A  convenient  height 
is  7«;«,  width  at  top  7«»  and  at  tx>ttom  b^. 


strongest  evidence  that 
100.5  per  cent  should  be  good  ground  for  repeating  portions  of  the 
analysis  in  order  to  ascertain  where  the  error  lies,  for  it  is  not  proper 
to  assume  that  the  excess  is  distributed  over  all  determined  eonstit- 
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uents.  It  is  quite  as  likely,  in  fact  more  than  likel}^  to  affect  a  single 
determination  and  one  which  may  be  of  importance  in  a  critical  study 
of  the  rock  from  the  petrogi'aphic  side. 

VII.  QUALITY  OF  REAGENTS. 

All  analyses  performed  in  the  Sur\'ey  laboratories  have  been  made 
with  the  purest  reagents  obtainable,  either  by  purchase  in  the  open 
market  or  b}-  special  preparation  on  the  part  of  manufacturers  or  in 
the  laboratory.  The  best  acids  made  in  this  country  are  of  a  high 
grade  and  need  no  redistillation  except  for  special  experiments. 
Ammonia  has  always  been  redistilled  at  short  intervals;  and  no 
sodium  carbonate  which  exceeds  2\  milligrams  of  total  impurity  (see 
p.  50)  in  20  grams  (0.012  per  cent)  is  used  for  the  main  portions,  in 
which  silica,  alumina,  etc.,  are  to  be  estimated.  For  other  portions, 
as  phosphoric  acid,  fluorine,  sulphur,  a  poorer  grade  is  entirely  allow- 
able, provided  it  is  free  from  the  element  to  be  determined,  and  from 
any  other  which  might  interfere  with  its  estimation. 

H3^drofluoric  acid  was  always  freshly  distilled  with  potassium  per- 
manganate until  the  introduction  of  ceresine  bottles  afforded  an  article 
suflSciently  pure  for  all  but  the  most  exacting  work.  Care  must  be 
exercised  even  yet,  however,  that  no  particles  of  paraffin  or  ceresine 
are  floating  on  the  acid,  and  that  the  latter  is  free  from  traces  of  chlo- 
rine whenever  it  is  to  be  used  for  attacking  silicates  with  a  view  to 
estimating  chlorine  (p.  103). 

Potassium  bisulphate  has  usually  been  prepared  in  the  laboratory 
from  sulphuric  acid  and  potassium  sulphate,  since  it  is  not  always  to 
be  bought  of  satisfactory  quality.  Even  then  the  normal  sulphate 
had  first  to  be  examined,  for  it  has  been  found  to  contain,  on  different 
occasions,  notable  amounts  of  lead,  calcium,  and  silica. 

The  phosphorus  salt  used  for  precipitating  magnesium  has  been  found 
to  contain  iron  and  silica,  and  calcium  is  almost  alwaj's  a  constituent  of 
ammonium  oxalate.  The  latter  has  therefore  to  be  purified  or  speciall}' 
prepared,  as  also  oxalic  acid,  ammonium  chloride  (in  which  latter 
manganese  has  been  observed),  and  occasionally  other  reagents.  Some 
hydrogen  peroxide  contains  fluorine,  which  renders  it  unfit  for  use  as 
a  chemical  reagent. 

A  '^  C.  P."  label  is  no  guaranty  whatever  of  the  purity  of  a  reagent; 
hence  no  chemicals  should  be  taken  on  trust  because  of  bearing  such  a 
label.  Every  new  purchase  should  be  examined,  if  it  is  one  in  which 
purity  is  a  desideratum.  In  general  all  so-called  "  C.  P."  chemicals 
should  at  least  stand  the  tests  laid  down  by  Krauch.* 

Of  late  years  the  appearance  upon  the  market  of  so-called  guaran- 
teed reagents  promised  to  meet  a  long-felt  want.     But  experience  has 

» Die  Prufung  der  chemischen  Reagentien,  3d  ed.,  Berlin,  Julius  Springer,  18^ 
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shown  that  with  the  pioneer  in  this  line  at  leajst  the  guHrant3^  atnount^i 
to  nothing,  the  reagents  being  sometimes  worse  than  the  '^C.  P.'* 
articles  emanating  from  sources  which  make  no  claim  to  special  purity 
for  their  goods,  and  redress  being  unobtainable.  The  '•guaranteed 
reagent"  needs  checking  as  much  as  any  other. 

VIII.  PRELIMINARY  QUALITATIVE  ANALYSIS. 

A  complete  qualitative  analysis  of  a  rock,  preceding  the  quantitative 
examination,  is  in  most  cases  a  sheer  waste  of  time.  A  few  constitu- 
ents may  now  and  then  be  specially  looked  for,  but  in  general  time  is 
saved  by  assuming  the  presence  of  most  of  them  and  proceeding  on 
that  assumption  in  the  quantitative  analysis. 
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PART  II.    METHODS. 

I.  INTRODUCTORY  REMARKS. 

The  order  hereinafter  followed  in  describing  the  various  chemical 
separations  has  little  relation  to  the  affinities  of  the  constituents  of  the 
rock,  but  those  are  grouped  together  which  can  be  conveniently 
determined  in  the  same  portion  of  rock  powder.  Thus,  in  the  main 
portion  are  usually  determined  SiO^,  TiO„  MnO,  NiO,  CaO,  SrO, 
MgO,  total  iron,  and  the  combined  weight  of  all  the  following:  Al^Oj, 
TiOj,  P2O5,  Z1O2,  all  iron  as  Fe^Os,  ®"d  nearly  if  not  quite  all  vanadium 
as  VjOj,  also  perhaps  rare  earths  if  present.  In  a  separate  portion  is 
estimated  FeO,  and  also  the  total  iron,  as  well  as  BaO,  if  these  last  ai-e 
desired  as  checks.  The  alkalies  need  a  portion  for  themselves.  In 
another,  ZrOj,  BaO,  and  total  sulphur  are  very  conveniently  determined. 
For  VjO,  and  CrgOj  still  another  and  usually  much  larger  portion  is  to 
be  used.  Determinations  of  CO,,  C,  H^O,  Fl,  CI,  are  all  best  made  in 
separate  portions  of  substance,  though  various  combinations  are  possi- 
ble, as  CO,  and  H^O,  C  and  H^O,  or  H^O,  Fl,  and  CI.  In  fact,  by  a 
judicious  selection  and  combination  of  methods  a  very  satisfactory 
analysis  can  sometimes  be  made  on  4  grams  of  material  without 
omission  of  anything  of  importance,  though  the  time  consumed  will 
be  greater  than  if  ample  material  is  available. 

As  an  illustration  of  the  advantage  to  be  gained  by  a  little  judgment 
in  the  combination  of  methods,  the  case  of  sulphur,  barium,  and  zirco- 
nium may  serve.  Many  chemists  never  look  for  the  second  and  third 
of  these,  but  by  following  the  procedure  given  on  pages  74-76  ver^*^ 
little  more  labor  is  expended  in  confirming  their  presence  or  absence 
than  that  of  sulphur  alone. 

With  only  occasional  exceptions,  nearly  all  the  constituents  men- 
tioned on  page  20  can  be  estimated  if  present  in  portions  of  powder 
not  exceeding  1  gram  each  in  weight. 

This  is  a  convenient  weight  to  take  for  the  main  portion  in  which 
silica,  alumina,  etc.,  the  alkaline  earths,  and  magnesia  are  to  be  sought; 
but  it  should,  in  geneml,  be  a  maximum,  because  if  larger  the  precipi- 
tate of  alumina,  etc.,  is  apt  to  be  unwieldly.  Its  weight  can  not  often 
be  much  reduced  with  safety  if  satisfactory  determinations  of  man- 
ganese, nickel,  and  strontium  are  to  be  expected.     For  the  alkali 
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portion  one-half  gram  is  a  very  convenient  weight.  In  general,  it  may 
be  made  a  rule  not  to  use  more  than  2  grams  for  any  portion  which  has  to 
be  fused  with  an  alkali  carbonate,  as  for  sulphur,  fluorine,  and  chlorine. 
For  carbon  dioxide  the  weight  ma}'  rise  to  5  grams,  or  even  more,  if 
the  amount  of  this  constituent  is  very  small,  without  expenditure  of 
any  more  time  than  is  required  by  1  gram,  and  with  correspondingly 
greater  approach  to  correctness  in  the  result.  For  vanadium  also  a 
larger  weight  than  2  grams  is  usually  demanded. 

II.  SPECIFIC  GRAVITY. 
BY  SUSPENSION   IN   WATER. 

Ordinary  method, — This  determination,  when  required,  is  best  made 
upon  one  or  several  fragments  weighing  up  to  20  grams.  They  are 
held  together  by  a  fine  platinum  wire  ready  for  suspension  from  the 
balance,  and  thus  held  are  placed  in  a  small  beaker  to  soak  over  night 
in  distilled  wat^r  under  the  exhausted  receiver  of  an  air  pump,  side  by 
side  with  a  similar  beaker  of  water.  Boiling  is,  of  course,  a  much  less 
eflfective  means  of  removing  air  than  the  air  pump,  and  the  boiling 
water  ma}^  exert  an  undesirable  solvent  and  abrading  eflfect.  In  the 
morning  the  wire  is  attached  to  the  balance  arm,  the  rock  fragments 
remaining  inmiersed  in  the  water;  a  thermometer  is  placed  in  the  com- 
panion beaker  of  water,  now  likewise  in  the  balance  case,  and  the  weight 
is  at  once  taken.  Both  vessels  of  water  having  precisely'  the  same 
temperature,  it  is  quite  unnecessary  to  wait  for  the  water  to  assume 
that  of  the  balance  should  it  not  alread\'  possess  it.  The  fragments 
are  now  lifted  out,  without  touching  the  vessel,  and  carefully  transferred 
to  a  tared  ci-ucible  or  dish;  the  wire  is  removed  and  at  once  reweighed, 
with  the  precaution  that  it  dips  just  as  far  into  the  water  now  as  when 
weighted.  Hereby  a  special  weighing  of  the  wire  out  of  water  is 
avoided.  The  sample  may  now  be  dried  on  the  water  bath  and  then 
at  110*^  C.  for  some  hours  to  certainly  expel  all  absorbed  water,  and 
weighed  after  prolonged  cooling  in  the  desiccator.  It  is  better  to 
ascertain  the  weight  of  the  dry  rock  after  soaking  in  water  than  before, 
in  order  to  avoid  the  error  due  to  possible  breaking  off  of  a  few  grains 
between  the  two  weighings.  Should  the  density  of  the  rock  in  air-dry 
condition  be  required,  it  may  be  left  exposed  to  the  air  for  a  long 
period  after  drying  and  before  weighing;  ^  but  the  difference  will  only 

'  In  view  of  the  uncertainty  as  to  what  constitutes  hygroecopic  water  (see  p.  35).  this  course  i*  per- 
haps more  to  be  commended  than  the  former,  and  seems  imperative  for  certain  EeoUtic  rocks.  In 
Buch  cases  it  is  best  to  weigh  the  fragments  before  putting  to  soak,  and  afterwards  to  collect  on  a  Gooch 
crucible  the  grains  which  may  have  fallen  off  in  the  water.  Should  no  crucible  of  this  kind  l»e  avail- 
able, a  paper  tiller  may  unhesitatingly  be  used  and  incinerated  with  the  powder,  owing  to  the  jonaU 
amount  of  which  the  error  due  to  loss  of  even  all  its  water  daring  ignition  U  quite  negligible. 
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in  exceptional  cases  affect  tlie  second  decimal  by  more  than  a  single 
unit.  For  instance,  an  undried  rock  of  2.775  specific  gravity  contain- 
ing in  the  uncrushed  state  the  high  percentage  of  0.3  h^^groscopic 
moisture  will  have  a  density  of  2.79  when  dry;  a  rock  of  2.982  specific 
gravity,  undried,  will  have  a  density  of  3.00  after  removal  of  0.3  per 
cent  of  moisture.  The  difference  becomes  greater  as  the  density  of 
the  rock  increases. 

This  method  of  ascertaining  the  specific  gravity  of  rocks  is  cer- 
tainly more  convenient  than,  and  for  compact  rocks  is  believed  to  be 
decidedly  preferable  to,  that  of  the  pycnometer,  in  which  the  frag- 
ments must  be  reduced  to  small  size  with  consequent  formation  of 
more  or  less  powder,  which  is  subject  to  slight  loss  in  the  various 
manipulations.  To  exclude  this  powder  and  employ  only  small  frag- 
ments would  introduce  a  possible  source  of  error,  sinc«  it  is  likely  to 
consist  largely  of  the  most  easily  abraded  minerals  and  consequently 
not  to  have  the  avemge  composition  of  the  mass.  By  following  the 
instructions  given  above,  ]oss  of  material  is  absolutely  avoided,  a 
decided  saving  in  time  is  effected,  and  considerable  weights  can  be 
easily  employed  with  consequent  lower  probable  eiTor  in  the  results. 
To  vesicular  rocks,  however,  notably  certain  lavas,  the  above  pro- 
cedure is,  of  course,  inapplicable,  unless  the  datum  is  desired  for 
certain  considerations  in  which  the  relative  density  of  large  rock 
masses  as  the\'  occur  in  nature  is  sought,  as  for  the  comparison  of 
building  stones  or  the  calculation  of  large  known  or  assumed  areas  of 
particular  rocks. 

Pm^i'IcTs  nufthodfor  mintral  fragments, — Penfield*  recommends  the 
following  modification  of  the  suspension  method  as  more  convenient 
than  that  by  the  pycnometer  in  many  cases  for  small  fragments  of 
minerals. 

After  boiling  in  water,  the  substance  is  transferred  with  water  to  a 
small  glass  tube  about  8  mm.  by  35  mm.,  provided  with  a  fine  plati- 
num wire  for  suspension.  This  is  weighed  full  of  water  in  another 
vessel  of  water,  and  again  after  the  removal  of  the  mineral,  the  weight 
of  which  is  found  after  drying. 

This  method  is,  of  course,  more  applicable  to  homogeneous  min- 
erals than  to  rock  fragments,  and  will  therefore  be  applied  in  rock 
analysis  chiefly  to  the  determination  of  the  specific  gravity  of  the 
mineral  grains  separated  by  heav}^  solutions  or  acids. 

PYCNOMETER   METHOD. 

If  the  pycnometer  has  to  be  used,  as  is  generalh'  the  case  when  the 
density  of  any  one  of  the  mineral  ingredients  of  a  rock  is  desired  after 

1  Am.  Jour.  Sci.,  3<i  series,  Vol.  L.  p.  448,  1895. 
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separation  by  one  of  the  approved  methods,  it  being  then  in  a  more  -.-r 
less  finely  divided  state,  the  most  accurate  procedure  is  that  adopt»-«, 
in  this  laboratory  by  Mr.  L.  G.  Eakins  a  number  of  years  ago.  Tli» 
pycnometer  used  is  one  with  a  capillary  stopper,  provided  with  a  m;i!i- 
meter  scale  etched  in  the  glass,  the  divisions  being  numbered  l>oth  way- 
from  the  center' and  calibrated  by  mercury,  so  that  the  value  of  ea«  h 
one  in  weight  of  water  is  known.  The  capacity  of  the  flask  fillet!  with 
water  to  the  zero  division  is  then  calculated  for  ever}"  half  degree  tif 
tempei-ature  from  0^  C.  to  30^  C,  by  making  a  series  of  careful  weiL'^b- 
ings,  in  which,the  capacity  of  the  stem  being  known, it  is  quite  immaterial 
at  what  level  the  water  stands  provided  it  is  within  the  limits  of  the 
scale.  The  exact  temperature  is  obtained  by  an  accurate  theniiomet*^ 
placed  in  a  companion  vessel  of  similar  shape  to  the  pycnomett-r  an.i 
containing  a  like  amount  of  water,  both  being  left  in  the  l^alanee  iti^ 
till  its  tempei-ature  has  been  nearly  or  quite  assumed,  as  shown  by  a 
second  thermometer.  The  weighing  must  of  course  be  made  lH*f«,r( 
the  thread  of  water  has  sunk  beneath  the  lowest  division,  which  it  will 
do  after  a  time,  even  though  at  first  filling  the  bore  to  the  top  of  tin- 
stopper;  and  the  corrected  weight  full  of  water  to  the  zero  mark  i- 
found  by  adding  or  subtracting  the  needed  amount,  as  shown  by  the 
height  of  the  thread  on  the  scale. 

For  each  pycnometer  in  use,  and  these  are  of  different  sizes.  Is  prepari  (^ 
a  table  showing  its  weight,  the  value  of  each  scale  division  in  gram>  oi 
water,  and  the  cajmcit}'  of  the  flask  at  different  temperatures,  as  indi- 
cated above.  The  preparation  of  such  a  series  of  flasks  is  time  sa\  k^i 
in  the  end,  for  the  weighing  of  the  flask  full  of  water  each  time  a 
density  determination  is  made  is  rendered  superfluous.  All  that  i^ 
necessary  is  to  look  up  in  the  table  the  weight  corresponding  to  tli»* 
temperature. 

The  density  of  the  previously  weighed  substance  in  this  case  is  now 
determined  in  much  the  same  way,  after  the  unstoppered  pycnometer 
containing  it  and  nearly  filled  with  water  has  stood  with  its  companion 
vessel  of  water  under  the  air  pump  the  necessary  length  of  time.  Tbi* 
water  needed  to  fill  the  flask  is  taken  from  its  companion. 

All  who  have  used  the  pycnometer  method  for  fine  substances  kni>w 
the  difficulty  experienced  in  preventing  a  portion  from  being  held  at 
the  surface,  despite  all  attempts  at  making  it  sink.  Hence  it  often 
happens  that  a  very  small  portion  runs  out  around  the  sides  of  th»- 
stopper  on  inserting  it.  If  the  flask  rests  in  a  small  tared  dish  tbf 
grains  thus  forced  out  may  be  washed  down  into  it  and  weighed  aft*^ 
evaporation  in  order  to  get  the  correct  weight  of  that  in  the  flask:  or. 
after  weighing,  the  contents  of  the  flask  may  be  emptied  into  a  tanvl 
dish  and  the  water  slowly  evaporated  off  in  order  to  get  the  weight 
of  the  minora].  Usually  this  way  is  less  to  be  recommended  tlian  tho 
other. 
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HEAVY   SOLUTIONS  NOT   SUITABLE   FOR   ROCKS. 

Because  of  their  roughness,  porosity,  and  complex  mineral  composi- 
tion the  densit}"  of  rock  fragments  can  not  be  accurately  detennined 
by  that  of  heavy  solutions  in  which  they  may  remain  suspended. 

III.  PREPAi^ATION  OF  SAMPLE  FOR  ANALYSIS. 
QUANTITY   OF   ROCK   TO   BE   CRUSHED. 

In  the  great  majority  of  cases  a  few  chips  from  a  hand  specimen  will 
well  represent  the  average  of  the  mass,  but  with  rocks  in  which  a  por- 
pbyritic  structure  is  strongly  developed  the  case  is  different.  Here  a 
large  sample  should  be  provided,  gauged  according  to  the  size  of  the 
crystals,  and  the  whole  of  this  should  be  crushed  and  quartered  down 
for  the  final  sample.  Unfcss  this  is  done,  it  is  manifest  that  the  analy- 
sis may  representany  thing  but  the  true  average  composition  of  the  rock. 

CRUSHING. 

Mechanical  appliances  for  reducing  samples  to  fine  powder  are  much 
in  use  in  technical  laboi^atories,  where  the}"  answer  their  purpose  more 
or  less  satisfactorily,  and  something  similar  is  needed  in  those  scientific 
laboratories  where  rock  analysis  is  of  daily  occurrence  and  many  sam- 
ples must  be  reduced  to  fine  powder  in  a  short  space  of  time.  For 
accurate  analyses  the  use  of  steel  crushers  and  mortars  is  out  of  the 
(juestion,  because  of  the  danger  of  contamination  by  particles  of  metal 
and  the  impossibility  of  cleansing  the  roughened  surfaces  after  they 
have  been  in  use  a  short  time.  Extraction  by  the  aid  of  a  magnet  of 
steel  particles  thus  introduced  into  the  powder  is  quite  inadmissible, 
since  the  rocks  themselves,  almost  without  exception,  contain  magnetic 
minerals.  The  method  of  rough  crushing  on  a  small  scale  found  to  be 
most  satisfactory  in  pi-actice  is  to  place  each  fragment  as  received  on  a 
hard  steel  plate  about  4^  cm.  thick  and  10  cm.  square,  on  which  is  like- 
wise placed  a  steel  ring  2  cm.  high  and  of  about  6  cm.  inner  diameter, 
to  prevent  undue  flying  of  fragments  when  broken  by  a  hardened 
hammer.  In  this  way  a  considerable  sample  can  soon  be  sufficientl}' 
reduced  for  transfer  to  the  agate  grinding  mortar  with  a  minimum  of 
metallic  contamination. 

For  breaking  large  pieces  of  rock  to  small  sizes  a  thick  iron  plate 
with  specially  hardened  surface  and  a  similarly  hardened  pounder,  such 
as  street  pavers  use,  will  prol>ably  render  the  best  service,  but  the 
hardening  must  be  done  with  extreme  care. 

GRINDING. 

Of  the  various  grinding  arrangemeiits  on  the  market  purporting  to 
fulfill  their  purpose  few,  if  anv,  observed  have  met  the  conditions 
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required  by  the  work  In  hand.  Either  the  mechanical  arrang^ement  is 
complicated  or  cumbersome,  reciuiring  more  power  or  space  than  is 
usually  at  disposal  or  causing  too  much  noise,  or  thorough  cleansing 
is  difficult  and  troublesome,  or  there  is  likelihood  of  contamination 
from  oil  or  grease  or  lack  of  facility  for  the  removal  of  all  powder  from 
the  mortar.  These  last  defects  are  especially  prominent  in  those  forms 
in  which  the  mortar  is  fixed  in  its  setting. 

All  rock  samples  have  therefore  been  reduced  to  powder  by  hand, 
involving  a  great  expenditure  of  time  and  labor.  Ordinarily  an  ex- 
tremely fine  state  of  division  is  unnecessary,  except  in  the  case  of  these 
portions  in  which  alkalies  and  ferrous  iron  are  to  be  estimated  or 
where  soluble  constituents  are  to  be  removed  by  acids,  etc.,  and  in  such 
cases  the  final  grinding  can  be  done  at  the  balance  table  on  a  small 
portion  slightly  in  excess  of  the  quantity  to  be  weighed  oflF. 

The  process  of  sifting  through  fine  cloth,  the  German  "  Eieuteln,''  is 
not  one  always  to  be  commended,  l)ecause  of  the  time  required  and, 
more  especially,  because  of  the  certainty  of  contamination  by  cloth 
fiber,  which  in  the  ferrous-iron  portion  might  affect  the  result.  Still 
less  should  metal  sieves  be  used. 

WEIGHT  OF  GROUND   SAMPLE. 

The  sample  when  ground  should  weigh  not  less  than  10  grams,  and 
preferably  20  in  case  it  should  l>e  necessary  to  repeat  or  advisable  to 
employ  unusually  large  portions  for  certain  determinations,  notably 
carbonic  acid.  Rock  analysis  has  in  this  respect  an  advantage  over 
mineral  analysis,  since  material  is  almost  always  available  in  ample 
quantity  and  any  desired  number  of  separate  portions  may  l)e  used, 
whereas  with  a  mineral  the  analyst  is  frequentl}'^  compelled  to  deter- 
mine many  or  all  constituents  in  a  single,  often  very  small,  portion  of 
the  powder.  This  course  often  involves  delay  and  the  employment  of 
more  complicated  methods  of  separation  than  are  usually  necessary  in 
rock  analysis. 

IV.  WATER— HYGROSCOPIC,  ZEOLITIC,  CRYSTAL. 

Frnportance  of  employ !)uj  air-dry  junrdtr  for  analysis. — The  time- 
honored  custom  of  drying  a  powdered  specimen  })efore  Iwttling  and 
weighing  has  long  seemed  to  the  writer  one  that  has  no  sound  basis 
in  reason.  Its  object  is  of  course  plain,  namely,  that  of  securing-  a 
uniform  hvgroscopic  condition  as  a  basis  for  convenient  comparison  of 
analytical  nvsults,  since  some  rocks  contain  more  hygroscopic  moisture 
than  otheis.  Nothing,  however,  is  more  certain  than  that  by  the  time 
the  su})stance  is  weighed  it  has  reabsorbed  a  certain  amount  of  moi>- 
ture,  small,  indeed,  in  most  cases,  but  very  appreciable  in  othei-s;  and 
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further,  with  every  opening  of  the  tube  moisture-laden  air  enters  and 
is  inclosed  with  the  remainder  of  the  dry  powder.  It  therefore  may 
very  well  happen  that  a  powder  at  first  dry  will,  after  several  open- 
ings of  the  tube,  especially  at  considerable  intervals,  be  nearly  as 
moist  as  when  first  inclosed. 

It  is  pi*eferable  to  weigh  the  air-dry  powder  and  to  make  a  special 
determination  of  moisture.  If  all  the  portions  necessary  for  an  analy- 
sis are  weighed  out  one  after  another,  or  even  at  diflferent  times  on  the 
same  da}^,  the  error  due  to  diflFerence  of  hygroscopicity  in  dry  and 
moist  weather,  which  for  most  of  the  separate  portions  is  an  entirely 
negligible  quantity,  is  eliminated.  Only  in  the  main  portion,  in  which 
silica  and  the  majority  of  the  bases  are  to  be  estimated,  can  it  ever  be 
an  appreciable  factor. 

Temperature  of  drying. — As  to  the  temperature  to  be  adopted  for 
drying  in  order  to  determine  so-called  hygroscopic  moisture,  the  prac- 
tice has  varied  at  different  times  and  with  different  workers,  ranging 
from  100^  to  110°  C.  For  the  great  majority  of  rock  specimens  it  is 
quite  immaterial  which  of  these  temperatures  is  adopted,  since  no 
greater  loss  is  experienced  at  the  higher  than  at  the  lower  tempera- 
ture, given  a  sufficient  time  for  the  latter.  It  is  the  present  practice 
in  this  laboratory  to  employ  a  toluene  bath  giving  a  temperature  of 
about  106°  C.  Should  the  results  show  a  very  unusually  high  loss, 
the  powder  is  reheated  at,  say,  125°,  in  order  to  learn  if  the  loss  is 
progressive  with  increased  temperature.  In  the  affirmative  case  it 
may  be  well  to  repeat  the  drying  at  100°,  for  a  portion  of  the  loss  at 
105°  was  probably  due  to  combined  water  from  a  mineral  or  minerals 
in  the  rock;  but  in  that  case  even  the  loss  at  100°  may  sometimes  very 
well  include  combined  water,  in  which  case  drying  over  sulphuric  acid 
alone  may  be  desirable,  or  over  dry  sand. 

Cautio7iary  hints, — In  this  latter  connection  it  is  proper  to  point  out 
certain  pitfalls  in  the  path  of  the  unwary,  which,  however,  are  far  more 
likely  to  be  encountered  in  the  analysis  of  minerals,  where  their 
influence  may  be  of  far-reaching  consequence. 

A  mineral  which  loses  a  great  deal  of  water  over  sulphuric  acid — 2  or 
3  per  cent,  for  instance — may  need  an  exposure  of  several  days  or  even 
weeks  for  its  complete  extraction.  If  the  weighings  are  made  from 
day  to  day,  the  apparent  limit  may  be  reached  long  before  all  water 
really  removable  has  been  taken  up  by  the  acid.  Whenever  the  cruci- 
ble, after  weighing,  is  replaced  in  the  desiccator  it  is  no  longer  in'a 
dry  but  a  more  or  less  moist  atmosphere,  and  its  contents,  even  when 
covered,  sometimes  absorb  a  part  of  this  moisture  and  retain  it  so  per- 
sistently that  the  acid  is  unable  to  bring  the  powder  beyond  its  previous 
state  of  dryness  in  the  next  twenty-four  hours.  In  fact,  it  may  l>e 
unable  even  to  reach  it  unless  greater  time  is  allowed.  An  experiment 
3ull.  176-02 3  ^         r^ooalp 
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on  1  gram  of  tyrolite,  made  and  published  some  j^ears  ago,  seem,s  to 
illustrate  this  point  in  part: 


Hours            y_,_ 
exposed. ;        ^"^^• 

Hours 
exposed. 

1 
Loss. 

Gram. 
18         0. 0231 
26     1       .0083 

23  1       .0029 

24  1       .  0012 
23     i       .0008 
24-          .0001 

25  '       .0003 

1 

24 
24 
48 
24 

Gram. 
0.0002 
.0003 
.0006 
.0002 

283 

.0380 

The  experiment  might  reasonabh'^  have  been  considered  ended  after 
the  one  hundred  and  fifty-eighth  hour,  when  a  loss  of  but  0.1  milligram 
was  shown  during  twenty-four  houi^s;  but  nevertheless  a  nearly  steady 
loss  of  0.3  milligram  per  day  took  place  for  six  days  moi*e,  and  might 
have  been  longer  observed  but  for  the  interruption  of  the  experiment. 

Again,  it  is  a  common  practice  to  determine  the  water  given  off  hj 
hydrous  minemls  in  an  air  bath  at  temperatures  far  above  100^  C.  To 
insure  accuracy  this  experiment  should  not  be  made  in  crucibles  or 
dishes  which  must  be  cooled  in  a  desiccator.  One  instance  will  suffic*-: 
A  gram  of  a  mineral  mixture  containing  about  17  per  cent  of  water,  of 
which  about  3  per  cent  was  driven  off  at  100°  and  8  or  9  per  cent  at  2S«>  . 
was,  after  several  hours'  heating  at  the  latter  temperatui^,  placed  in 
a  desiccator  over  sulphuric  acid  and  weighed  as  soon  as  cold,  then 
replaced  and  again  weighed  the  next  day.  It  had  regained  li  per 
cent  of  its  oi'iginal  weight,  although  the  desiccator  was  tightly  closed 
and  the  crucible  covered,  showing  apparent!}'  a  drving  power  superior 
to  that  of  the  acid. 

A  specimen  of  tyrolite  was  found  on  one  occasion  to  lose  10.34  per 
cent  at  280°  C,  and  on  another  occasion  14.33  per  cent.  In  the  latt*»r 
case  the  drying  and  heating  at  progressive  temperatures  had  continued 
during  a  period  of  528  hours,  the  weighings  being  made  usually  from 
day  to  day;  whereas  in  the  former  the  duration  of  the  experiment  wa-* 
much  shorter  and  the  intervals  between  weighings  were  but  a  few 
hours  each. 

ProciidnTe  in  special  cases. — For  experiments  of  the  kind  just  indi- 
cated the  powder  should  be  heated  in  a  weighed  tube,  through  which 
a  current  of  dry  air  can  be  passed,  and  allowed  to  cool  therein,  or 
else  the  water  given  off  should  be  collected  and  di recti \'  weig-hed  in 
suitable  absorption  tubes,  even  though  the  long  time  often  required 
is  an  objection  to  this  latter  method,  since  the  absorption  tube  may 
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gain  weight,  ot^er  than  that  of  the  water  from  the  mineml,  suflScient 
to  introduce  an  appreciaWe  error. 

The  recent  important  research  of  FriedeP  well  shows  what  errors  are 
possible  in  the  determination  of  this  easily  removable  water,  since  he 
found  that  certain  zeolites  which  had  been  largely  dehj^drated  but  not 
heated  to  the  point  of  rupture  of  the  molecular  net,  could  then  absorb, 
instead  of  water,  various  dry  gases  in  which  they  might  be  placed,  as 
carbon  dioxide,  anmionia,  carbon  disulphide,  and  others,  even  air  in 
large  quantities,  and  certain  liquids.  In  the  light  of  this  observation 
the  cause  of  the  great  increase  of  1^  per  cent  in  weight  of  the  partially 
dehydrated  mineral  mentioned  on  p.  34  may  very  possibly  be  attributed 
to  air  from  the  desiccator  instead  of  moisture,  as  was  at  the  time  sup- 
posed. At  any  rate,  as  Friedel  says,  the  danger  of  accepting  a  loss  in 
weight  as  an  index  of  the  amount  of  water  lost  is  clearly  shown,  and 
thus  that  method  of  determining  water  is  for  many  cases  fully  discred- 
ited. «Tust  what  method  to  adopt  must  be  largely  left  to  the  judgment 
of  the  operator,  who  will  often  be  guided  by  the  mineral  composition 
of  the  rock  as  revealed  by  the  unaided  eye  or  the  microscope. 

Friedel  (loc.  cit.)  indicate-s  a  means  for  determining  the  true  weight 
of  water  lost  by  minerals  behaving  like  the  zeolites,  even  without  col- 
lecting the  water  lost,  namely,  by  driving  out  of  the  dehydrated  and 
weighed  mineral,  under  proper  precautions,  any  air  it  may  haveabsorbed 
in  the  process  of  drying  and  cooling,  and  collecting  and  measuring  this 
air,  and  thus  finding  its  weight,  which,  added  to  the  apparent  loss,  gives 
the  true  contents  in  water. 

Argument  in  fa/vor  of  inchiding  hygroscopic  water  in  suraniation. — 
The  question  has  been  asked:  "If  the  so-called  hygroscopic  water  is 
not  always  such,  but  not  infrequently  includes  combined  water,  why 
is  not  its  determination  and  separate  entry  in  the  analysis  entirely 
unnecessary?  Why  make  a  distinction  which,  after  all,  may  not  be 
a  true  one?"  The  question  involves  the  further  consideration  of  the 
advisability  of  including  in  the  analysis  at  all  the  loss  at  100°  or  110°  C. 
Many  petrographers  desire  to  have  all  analyses  referred  to  a  moisture- 
free  basis,  in  order  that  they  shall  be  strictly  comparable,  and  there- 
fore would  omit  the  "hygroscopic"  water  from  the  list  of  constitu- 
ents. This  would  be  eminently  proper  were  it  always  possible  to  be 
sure  that  the  loss  at  100°  truly  represents  mechanically  held  water. 
Since  it  very  often  represents  more,  and  the  determination  as  to 
whether  or  not  it  does  in  each  case  is  not  always  possible,  and  would 
add  to  the  time  required  for  the  analysis,  it  seems  necessary  to  include 
this  water.  What  errors  may  arise  from  its  exclusion  the  following 
rather  extreme  case  well  illustrates:  Certain  rocks  of  Wyoming  in 
powder  form  lost  from  1  to  2  per  cent  of  moisture  at  110°.  That  not 
even  an  appreciable  fraction  of  this  was  truly  hygroscopic  the  fact  of 
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the  uncrushed  rocks  losing  the  same  amount  fully  demonstrates;  vK 
the  rule  followed  b}^  many  chemists  and  petrographers  would  ha^e 
involved  the  removal  of  all  this  water  as  a  preliminary  to  beginnin*^- 
the  analysis,  and  not  only  would  a  most  important  characteristic  havn 
passed  unnoticed,  but  the  analyst  would  have  reported  an  incorrrt  t 
analysis,  inviting  to  false  conclusions  and  possibh"  serious  confusion. 

Separate  entry  of  hygroscopic  and  coinhined  water. — To  revert  now 
to  the  primary  question,  it  may  be  said  that  the  estimation  of  the  los> 
at  100^  or  110^  C.  and  its  separate  entry  in  the  analysis  is  advisable  a> 
not  infrequentl}^  aflFording  at  once  to  the  lithologist  an  indication  of 
the  mineral  character  of  one  or  more  of  the  rock  constituents,  thu> 
perhaps  confirming  the  microscopical  evidence  or  suggesting  further 
examination  in  that  line.  An  unusually  high  loss  at  100^  would  1* 
regarded  as  probable  evidence  of  the  presence  of  zeolites  or  other  min- 
erals cariying  loosely  combined  water.  It  has  been  objected  that  the 
true  hygroscopic  moisture  varies  with  the  degree  of  comminution  of 
the  sample  and  with  the  condition  of  the  air  at  the  time  of  weighing, 
and  that  it  is  therefore  improper  to  incorporate  it.  in  the  analysis:  but 
this  variation  is  ordinarily  not  at  all  great.  Perhaps  the  time  may 
come  when  it  will  be  the  rule  to  ascertain  by  additional  heating  at  a 
higher  temperature  whether  the  water  lost  at  100°  is  to  be  regarded  a- 
purel}''  hygroscopic.  In  such  case  it  would  be  proper  to  omit  it,  and 
a  distinct  advance  would  undoubtedly  be  scored. 

h  all  true  hygroscopic  water  expelled  at  100^  f — It  has  been  tacitly 
assumed  in  the  foregoing  that  true  hygroscopic  water  can  all  be 
expelled  at  100°,  which  perhaps  is  not  to  be  accepted  as  universally 
true.  Eminent  authority  holds  that  it  is  impossible,  in  the  cases  of 
certain  foliaceous  minerals,  notably  the  micas,  to  thus  entirely  remove 
it,  but  that  a  part  is  only  driven  oflF  at  higher  temperatures.  H  this 
is  true  a  further  uncertainty  is  introduced  in  its  deteiTnination«  which 
not  only  strengthens  the  argument  in  favor  of  entering  all  water  in 
the  tabulation,  but  also  serves  to  emphasize  the  diflSeulties  of  the 
situation. 

APPARATUS   FOR  THE  DIRECT  DETERMINATION  OF  WATER  AT  DIFFERENT 

TEMPERATURES. 

A  f oi-m  of  drying  oven  devised  by  Dr.  T.  M.  Chatard  *  is  in  use  in 
this  laboratory  for  determining  water  at  diflFerent  tempeiTitures  up  to 
350^  C. ,  and  gives  entire  satisfaction.  It  is  an  asbestos-covered  copper 
box,  shown  (B)  in  diflFerent  aspects  and  parts  in  the  accompanying  fig. 
3.  The  box  is  so  constructed  that  the  tube  with  its  contents  can  be 
removed  without  detaching  from  either  the  drj- ing  or  collecting  tubes. 
which  is  a  great  advantage  if  it  is  desired  to  afterwards  apply  the  direct 

1  Am.  Cbem.  Jour.,  Vol.  XIII,  p.  110, 1891;  Bull.  U.  S.  Geol.  Survey  No.  78,  p.  M. 
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heat  of  a  lamp  in  order  to  expel  the  water  retained  at  SOC^  to  350*^  C. 
To  facilitate  this  removal  the  stand  is  on  rollers,  so  that  after  clamp- 
ing the  projecting  end  of  the  tube  and  removing  the  front  of  the 
box  F  and  the  little  side  pieces  S  closing  the  horizontal  slits,  the  oven 
can  be  rolled  bodily  backward,  leaving  the  tube  and  its  attachments  in 
their  original  position  ready  for  further  heating  over  a  burner  or 
blast.  The  removable  front  F  of  the  oven  is  made  of  two  pieces  of 
sheet  asbestos  board  stiffened  by  an  interlaid  piece  of  sheet  copper. 
The  inner  piece  of  asbestos  board  fits  snugly  into  the  box,  while  the 


Fig.  3.— Chatard's  form  of  drying  oven  for  water  determinations.  B,  copper  box,  18cm.  long,  10|cm. 
high,  9cm.  wide,  open  in  front,  its  sides  and  top  covered  with  asbestos  board;  S,  two  slides  of 
dilTerent  sizes  to  close  the  openings  O,  after  the  tube  is  in  position;  F,  asbestos-board  front  stiffened 
by  an  interlaid  sheet  of  copper;  R,  metal  rod  to  hold  front  in  place;  A,  calcium  chloride  absorp- 
tion tube. 


outer  one,  being  slightly  larger,  by  its  projecting  edges  hinders  the 
door  from  falling  in  and  helps  to  prevent  air  currents.  This  door  is 
held  in  place  by  the  metal  rod  R.  The  little  slides  S  are  made  in  a  some- 
what similar  manner,  and  are  intended  to  slip  in  from  the  front  and 
close  the  two  openings  O  after  the  tube  is  in  place,  but  before  closing 
the  front. 

For  other  forms  of   tubes  adapted  to  similar  determinations,  see 
pages  40  and  46.  ^  I 
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V.  WATER— TOTAL  OR  COMBINED. 
ARGUMENTS  AGAINST   *'L088  ON   IGNITION"   METHOD. 

In  a  few  cases  the  simple  loss  on  ignition  of  a  rock  will  give  the 
total  water  with  accuracy,  but  in  the  great  majority  there  are  so  many 
possible  sources  of  error  that  this  old-time  method  can  rarely  be  used 
with  safety.  Only  when  the  rock  is  free  from  fluorine,  chlorine,  sul- 
phur, carbon,  carbon  dioxide,  and  fixed  oxidizable  constituents  cran 
the  loss  be  accepted  as  the  true  index  of  the  amount  of  water  present, 
and  it  is  rarely  that  a  rock  is  met  with  fulfilling  these  conditions, 
especially  as  to  the  absence  of  ferrous  iron.  Blast  ignition  in  presence 
of  carbon  dioxide  alone  of  the  above  list  may  give  a  correct  result, 
after  separate  estimation  of  the  carbon  dioxide,  provided  this  ema- 
nates from  carbonates  of  the  earths  and  not  from  those  of  iron  or 
manganese.  The  long-maintained  and  still  upheld  idea  that  in  pre.s- 
ence  of  ferrous  iron  a  suflSciently  correct  result  is  obtainable  by  adding 
to  the  observed  loss  an  amount  needed  for  oxidizing  all  ferrous  iron  is 
not  justifiable.  There  can  be  no  certainty  that  the  oxidation  has  been 
complete,  especially  in  the  case  of  readily  fusible  rocks,  and  at  the 
high  temperature  of  the  blast  a  partial  reduction  of  higher  oxides  is 
not  only  possible  but  sometimes  certain.  The  inability  to  insure  com- 
plete oxidation  by  simple  ignition  is  illustrated  in  the  case  of  precipi- 
tated ferric  hydroxide  which  has  been  ignited  in  contact  with  its  filter 
paper.  If  the  quantity  was  in  any  degree  large  it  is  sometimes  decid- 
edly magnetic,  presumably  from  presence  of  magnetic  oxide,  which 
no  amount  of  heating  wholly  oxidizes,  especially  in  the  larger  grains. 
Neither  is  evaporation  with  nitric  acid  and  reignition  suflScient  to 
destroy  the  magnetic  property  of  the  oxide,  as  has  been  claimed. 

Direct  weighing  of  the  water  evolved  is  then  imperative  in  most 
cases,  and  of  the  numerous  methods  advocated,  or  in  general  use,  sev- 
ei'al  wilj  now  be  considered. 

DIRECT  WEIGHING    OF  THE  WATER  WITHOUT  THE   USE   OF   ABSORPTION 
TUBES — PENFIELD's  METHODS. 

For  mineraU  easily  deprived  of  their  water. — If  no  other  volatile 
constituents  than  water  are  present,  the  beautifully  simple  method  first 
used  by  Prof.  G.  J.  Brush  and  extended  by  Prof.  S.  L.  Penfiold' 
leaves  nothing  to  be  desired  for  accuracy.  It  consists  simph'  in  heat- 
ing the  powder  in  a  narrow  tube  of  hard  glass,  enlarged  at  the  closed 
end  and  provided  with  one  or  two  further  enlargements  in  the  middle 
to  hold  the  water  and  prevent  its  running  back  and  cracking  the 
hot  glass.     A  capillary  glass  stopper  fitted  in  with  rubber  tubing  pre- 

lAm.  Jour.  Scl.,  3d  series.  Vol.  XLVIII,  p.  31,  1894;  Zeitst'h.  fQr  anorg.  Chemie,  Vol.  Vll.  p.  Ji 
1894. 
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vents  los5>  of  water  by  circulating  air  currents.  The  tube  being  held 
horizontally,  the  bulb  is  heated  to  any  required  degree  by  the  Bunsen 
or  blast  flame.  Moistened  filter  paper  or  cloth  wound  about  the  cooler 
parts  of  the  tube  insures  condensation  of  all  water.  The  heated  end 
being  finally  pulled  oflf,  the  tube  is  weighed  after  cooling  and  external 
cleansing,  and  again  after  the  water  has  been  removed  by  aspiration. 
For  most  rocks,  as  they  contain  little  water,  central  enlargements  of 
the  tube  are  hardly  needed. 

Various  forms  of  tubes  used  by  Penfield  are  shown  in  fig.  4. 

Before  using,  even  if  apparentl}'  dry,  "these  tubes  must  be  thor- 
oughly dried  inside,  which  is  best  accomplished  by  heating  and  aspirating 
a  current  of  air  through  them  by  means  of  a  glass  tube  reaching  to  the 
bottom." 

How  this  simple  tube  is  made  to  afford  entirely  satisfactory  results 


-ki. 


:D 


Fig.  4.— Penfleld's  tabes  for  water  determination  In  minerals,    a,  6,  c,  clifTerent  forma  of  tubes; 
d,  thistle  tube  for  introducing  the  powder;  <*,  capillary- tipped  stopper. 


with  minerals,  even  when  carbonates  are  present,  is  fully  set  forth  in 
the  paper  cited. 

Few  rocks,  comparatively,  are  altogether  free  from  other  volatile 
constituents.  Hence,  for  refined  work  the  application  of  this  appa- 
ratus in  the  simple  manner  above  set  forth  is  limited.  It  may,  how- 
ever, be  used  with  the  addition  of  a  retainer  for  fluorine,  sulphur,  etc., 
such  as  calcium,  lead,  or  bismuth  oxides. 

J^o?'  mlnerxda  not  easily  deprived  of  the  iv  neater, — When  minerals  are 
present  which  do  not  give  up  their  water  wholh',  even  over  the  blast, 
as  talc,  topaz,  chondrodite,  staurolite,  etc.,  Penfield's  simple  combina- 
tion of  fire-brick  and  charcoal  oven,  depicted  in  fig.  5,  must  be  used, 
either  with  or  without  a  retainer  for  fluorine,  as  circumstances  demand. 
The  part  of  the  tu))e  in  the  fire  is  to  be  protected  by  a  cylinder  of 
platinum  foil  tightly  sprung  about  its  end,  and  the  part  outside  by 
asbestos  board,  as  well  as  by  wet  cloth  or  paper.     A  piece  of  charcoal 
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is  likewise  laid  on  the  tube,  as  well  as  beneath  and  behind,  and  the 
blast  flame  is  given  a  horizontal  direction,  so  as  to  pla^-  upon  the  .<ide 
of  the  apparatus.  In  this  way  a  most  intense  temperature  can  U 
reached. 

In  whichever  way  the  apparatus  may  be  used,  the  water  found  i- 


Fio.  6. — Penfleld's  flre-brick  and  charcoal  oven  for  use  in  determiuin^  water. 

the  total  water,  from  which  that  found  separately  at  105^  C.  may  lie 
deducted  if  desired. 


DIRECT  WEIGHING   OF  THE  WATER  IN  ABSORPTION   TUBES. 

Penfield''8  jyi'ocedure. — The  simplest  of  these  methods  as  to  apparatus, 
and  one  permitting,  by  the  use  of  auxiliary  arrangements  such  as 
are  shown  and  described  on  page  37,  the  determination  of  the  hygro- 
scopic as  well  as  any  other  fraction  of  the  water,  is  the  following  gkss- 
tube  arrangement  (fig.  6)  of  Dr.  Penficld's,*  whereby  the  brick  and 
charcoal  oven  alread}^  referred  to  (fig.  5)  comes  again  into  play,  but 
without  the  half  brick  shown  in  that  figure. 

The  tube  is  of  about  15  mm.  internal  diameter,  and  is  fitted  with 
two  platinum  cylinders  at  A,  one  inside,  the  other  outside,  where  the 
heat  exposure  is  to  be  most  intense. 

These  are  made  from  pieces  of  platinum  foil,  about  0.07  mm.  in  thickue^an«1 
8  by  11  cm.  in  diameter,  which  have  been  previously  hewX  around  glass  tubes?  of  j^uvh 


Fig.  6.— Tube  for  water  determination  aceording  to  Pcnlield.  A,  outer  protecting  covering  of  pUn- 
iium  foil.  A  second  similar  foil  on  the  in.sidc  prevents  the  glass  from  collapsing  when  healed  l> 
softness,    b,  crf>s.s-soction  of  platinum  boat. 

a  size  that  when  applied  to  the  cx)mbu8tion  tubing  the  spring  of  the  metal  will  h«»M 
them  in  place.  A  largo  platinum  boat,  7  to  8  cm.  long  and  11  to  12  mm.  in  diajne- 
ter,  with  a  crot^vS-section  like  h^  should  be  used,  since  this  will  readily  hold  a  jjram 
of  mineral  mixed  with  5  grams  of  sodium  carbonate.  ♦  ♦  *  The  tube  is  plaivl 
in  the  angle  formed  by  the  charcoal  lining,  some  j)ieces  of  charcoal  are  placed  at  the 
sides  in  front,  leaving  an  opening  through  which  the  flame  may  be  directe<i.  ami  an 
additional  piece  is  laid  on  top.    The  tulje  can  readily  l>e  brought  to  a  full  white  hwtt. 


lAm.  Jour.  Sci..  3d  series.  Vol.  XLVIII,  p.  37,  ISM:  Zeit8Ch.  fQr  anorg.  Chemie,  Vol.  VI,  p.  22,  ISW. 
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and  by  forcing  a  slow  current  of  dry  air  through  the  apparatus  the  carbon  dioxide 
resulting  from  the  decomposition  can  be  removed  and  the  water  carried  over  into 
the  weighed  absorption  tube.  The  glass  fuses  between  the  platinum  casings,  and 
in  a  number  of  experiments  that  have  been  tried  there  has  not  been  a  single  instance 
w'here  the  glass  tube  has  broken  or  shown  any  indication  of  breaking.  After  heat- 
ing the  tube  will  not  crack  if  it  is  left  to  cool  slowly  on  the  charcoal,  but  it  can  not 
be  used  a  second  time.  *  *  *  At  the  high  temi)erature  to  which  the  glass  is  sub- 
jected it  of  course  becomes  very  soft  and  the  ends  must  be  properly  supported;  also 
the  rubber  connections  and  absorption  apparatus  must  be  carefully  screened  by 
asbestos  board.  By  constructing  a  cover  for  the  lx)at  no  material  need  be  lost  by 
spattering,  and  after  making  the  water  determination  the  contents  may  be  used  for 
the  remainder  of  the  analysis. 

The  inner  cylinder  of  platinum  serves  to  prevent  the  glass  from 
collapsing  as  it  softens,  whereby  distortion  of  the  boat  would  result 
and  its  withdrawal  for  further  examination  of  its  contents  would  be 
impossible. 

Ooock^s  apparatus. — Of  more  elaborate  apparatus,  designed  to  be 
used  with  fluxes,  the  tubulated  platinum  crucible  invented  by  Dr. 
Gooch  *  is  capable  of  aflfording  most  excellent  sei-vice,  and  it  is  the 
one  by  which  far  the  larger  number  of  water  determinations  in  this 
laboratory  have  been  made. 

Fig.  7,  which  hardly  needs  detailed  description,  shows  it  in  a  modi- 
fied form,  which  differs  from  the  original  forms  of  Gooch  in  that  the 
tubes  for  connecting  with  both  the  drying  and  absorption  vessels  are 
constructed  wholly  of  platinum  instead  of  lead  glass,  the  vertical  one 
being  bent  horizontally  at  right  angles  for  convenient  attachment  to 
the  drying  towers,  and  the  side  one  also  bent  at  right  angles,  but 
downward,  and  having  its  end  slightly  drawn  in  at  E'(fig.  7)  so  as  to 
admit  of  easy  insertion  in  the  rubber  stopper  of  a  U-shaped  calcium- 
chloride  tube,  as  shown  in  fig.  9  (p.  44).  With  tubes  of  the  lengths 
shown  in  the  figure  there  is  absolutely  no  danger  of  their  ends  becom- 
ing hot  enough  by  conduction  to  scorch  or  soften  the  rubber  stopper 
or  other  connection. 

The  extra  first  cost  of  the  platinum  extension  to  these  tubes  over 
the  lead-glass  ends  of  Gooch's  original  and  modified  forms  need  hardly 
enter  as  a  factor  into  the  question  of  employment  of  this  apparatus. 
The  glass  ends  often  break,  and  only  a  rich  lead  glass,  not  easily 
obtainable,  can  be  used,  since  it  alone  will  not  crack  at  the  joint  with 
the  platinum  after  cooling.  In  its  present  form  the  whole  appai*atus 
weighs  approximately  88  grams. 

As  an  adjunct  to  its  convenient  use  there  is  needed  an  ordinary 
upright  iron  ring-stand,  with  two  small  sliding  rings,  and  a  sliding 
ring-burner  provided  with  entering  ducts  for  gas  and  air  blast.  Across 
the  uppermost  ring  there  is  an  arrangement  of  stout  platinum  wire 
(S,  fig.  8),  forming  at  the  center  of  the  ring  a  secure  seat  for  the 

1  Am.  Chem.  Jour.,  Vol.  II,  p. 247, 1880;  Chemical  News,  Vol.  XUI,  p.  326, 1880. 
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upturned  flange  of  the  crucible  proper.     Both  rings  and  burner  can  be 
clamped  firmly  at  any  height. 

The  rock  powder,  having  been  placed  in  the  cylindrical  crucible 
(C,  fig.  7),  is  there  mixed  with  not  more  than  3  or  4  grams  of  fully 
dehydrated  sodium  carbonate,*  or  more  of  lead  chromate  if  carbon  is 
to  be  likewise  determined.  The  crucible  is  sunk  in  its  seat  S  (fig.  8)  in 
the  upper  ring  R'  and  the  tubulated  cap  T  (fig.  7)  is  fitted  on  and  attached 
to  the  calcium  chloride  drying  towers — preceded  by  one  containing 
potassium  hydroxide  if  carbon  dioxide  is  likewise  to  l^e  estimated — on 


tt 


\ 


Fig.  7.— Modified  form  of  the  Gooch  tubulated  platinum  crucible  for  the  detcrmiDation  of  water, 
one-half  natural  size.    Weight  about  88  grams. 

the  one  «ide,  and  to  a  sulphuric-acid  bulb  tube  B  (fig.  9)  on  the  other. 
Powdered  sodium  tungstate — free  from  arsenic,  which  would  soon 
ruin  the  crucible  lips — is  now  poured  into  the  flanged  lip  L  (fig.  7)  in 
which  the  cap  rests,  and  a  metal  vessel  of  cold  water  having  been 
raised  up  by  the  lower  ring  R"  (tigs.  8  and  9)  until  the  platinum  crucible 
is  sufliciently  immersed,  the  flame  of  an  ordinary  blast  lamp  is  turned 
on  to  melt  the  tungstate.     As  soon  as  this  is  fused  the  flame  is  removed 

'This  has  been  heated  for  a  length  of  time  to  near  its  fusing  point  over  a  free  flame  or  in  an  air 
bath,  to  decompose  the  bicarbonate  it  usually  contains,  and  then  placed  In  a  desiccator.  Thus  healed 
it  is  not  very  hygroscopic.  Penfield  found  that  2.5  grams  of  it,  spread  out  on  a  watch  glass,  gaineti 
only  ,0002  gram  In  15  minutes.  Potassium  carbonate  and  potassium-sodium  carbonate  are  too  hygro- 
scopic by  far  to  be  available.  t 
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and  the  salt  solidifies  and  makes  an  air-tight  joint,  the  test  of  which  is 
the  permanence  of  the  column  of  sulphuric  acid  in  the  bulb  tubes 
caused  by  the  contraction  of  the  air  in  the  platinum  apparatus  as  it 
cools. 
After  drying  by  a  cun'ent  of  air  at  105^  C.  for  two  hours,  more  or 


Fig.  8.— Details  of  the  Gooch  crucible  for  determining  water.  S,  seat  of  stout  platinum  wire  resting 
on  ring  R',  and  serving  as  a  support  for  the  crucible;  R"',  blast-fed  ring  burner;  R",  support  for  air 
or  toluene  bath  O. 

less  (see  below,  p.  45),  by  means  of  an  air  or  toluene  bath,  as  shown  in 
fig.  8,  the  absorption  tube  A  (fig.  9)  is  interposed  between  the  sul- 
phuric-acid bulbs  and  the  apparatus,  being  fitted  to  the  latter  by  its 
stopper,  which  is  at  other  times  closed  by  a  glass  plug,  and  while  a  slow 
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current  of  air  continues  to  pass  the  gradual  heating  and  subsequent 
fusion  of  the  flux  is  brought  about  by  the  blast-fed  sliding  ring-burner 
R'"  (figs.  8  and  9).  The  sodium-tungstate  joint  is  shielded  from  the 
flame  by  small  pieces  of  asbestos  board  P  (fig.  9),  cut  out  so  as  to  fit 
the  crucible.  When  fusion  is  complete,  as  shown  in  the  case  of  sodium- 
carbonate  flux  by  the  decided  slackening  of  the  gas  current  through 
the  safety  bulbs  attached  to  the  drying  tube,  the  flame  is  extinguished 
and  a  current  of  air  is  allowed  to  continue  until  the  apparatus  is  cold. 
This  apparatus  suffers  from  the  drawback  of  being  slightly  permeable 


Fig.  9.— Arrangement  during  fusion  of  Gooch  apparatus  for  determining  water.  R'",  blast-fed  ring 
burner;  P,  protective  asbestos-board  shield  resting  on  ring  R";  FF,  board  forming  end  of  frameand 
covered  with  asbestos  board  to  prevent  being  set  on  fire  by  the  heat  of  the  blast.  This  serves  at  the 
same  time  as  an  efficient  .shield  for  the  absorption  tube  A.  In  it  there  is  bored  a  round  hole  at  hk, 
through  which  paiksos  the  outlet  tube  from  the  crucible.  B,  sulphuric-acid  bulbs  serving  to  show 
the  rate  of  gas  current  through  the  absorption-tube  and  at  the  same  time  to  prevent  back  entry  of 
moisture  from  the  air  into  A. 

to  (combustion  gases  at  high  temperature.  The  defect  can  be  overcome 
by  causing  the  flame  to  play  upon  an  outer  ordinary  platinum  crucible, 
kept  permanenth'  filled  with  sodium-potassium  carbonate.  This  pix>- 
tective  crucible,  however,  is  soon  ruined  for  other  purix)ses,  being 
distorted  by  the  alternate  expansion  and  contraction  of  the  carbonate. 
It  has  been  found  that  if  the  operation  is  carried  out  expeditiously 
and  the  final  full  heat  applied  for  but  a  few  minutes  the  error  due  to 
penetrating  water  gases  is  inappreciable.  This  hastening  may  be  ren- 
dered safer  by  using  rather  finely  powdered  calc^.u^^^^l^Jg^j|5 Jp^the 
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central  section  of  the  U-shaped  absorption  tube  to  avoid  large  air  chan- 
nels. Through  this,  or  any  apparatus  based  on  similar  principles,  the 
air  current  should  always  be  forced,  not  drawn.  A  warm  blast  directed 
upon  the  exit  tube  near  its  entrance  into  the  absorption  tube  greatly 
shortens  the  time  required,  and  is  to  be  recommended. 

In  this  apparatus  only  the  water  expelled  above  100^  to  110°  should 
as  a  rule  be  determined,  and  to  effect  diying  of  the  mixed  mineral 
powder  and  sodium  carbonate,  after  luting  the  tubulated  cap  on  the 
cylindrical  crucible  with  sodium  tungstate,  the  tube  is  sunk  through  a 
round  hole  in  the  cover  into  a  small  cylindrical  air  bath  (fig.  8),  which 
can  be  heated  from  beneath  by  the  same  ring  burner  which  is  subse- 
quently to  fuse  the  flux.  A  slow  current  of  air  is  then  forced  through, 
and  the  drying  satisfactorily  accomplished. 

The  reason  why  it  is  unsafe  to  attempt  estimation  of  "hygroscopic" 
moisture  in  this  apparatus  is,  that  the  luting  of  the  two  parts  must  be 
done  by  direct  application  of  a  flame  to  the  tungstate,  and  considerable 
water  vapor  may  enter  the  apparatus  and  be  in  part  retained  by  the 
dried  sodium  carbonate. 

ChatarcPs  apparatus. — ^The  platinum  apparatus  devised  by  Dr.  Cha- 
tard*  overcomes  the  permeability  of  the  metal  to  gases  and  affords 
shai-p  results,  moreover  permitting  of  determining  by  direct  absorp- 
tion not  only  the  hygroscopic  water,  but  that  which  ma}^  be  driven  off 
at  any  desired  temperature,  either  with  or  without  fluxes.  It  is,  how- 
ever, perhaps  even  more  costly  than  the  Gooch  apparatus,  and  the 
supposed  nonliability  to  injury  by  warping,  because  of  the  protective 
layer  of  borax  and  asbestos,  can  hardly  be  considered  as  proved. 

Merits  of  the  above  three  forms  of  appar,atits. — All  of  these  appa- 
ratus, except  the  glass  tube  of  the  modified  Brush  method,  peimit  of 
the  estimation  of  other  constituents  besides  water  in  the  same  portion 
if  necessary ;  and  by  the  use  of  lead  chromate  or  potassium  chromate, 
instead  of  sodium  carbonate,  graphite,  or  the  carbon  of  organic  matter, 
can  be  simultaneously  determined  with  the  water. 

To  one  accustomed  to  its  use,  and  with  a  drying  and  suspension 
attachment  permanently  set  up,  the  Gooch  apparatus,  considering  its 
limitations  above  set  forth,  offers  perhaps  the  most  handy  and  conven- 
.  ient  means  for  the  determination  of  water  in  rocks.  Its  high  first  cost, 
in  comparison  with  the  glass  tube,  is  fully  made  up  in  time  by  its 
durability. 

JannascKs  methods. — ^This  zealous  deviser  of  methods  for  mineral 
analysis  has  published  in  the  Zeitschrift  fiir  anorganische  Chemie  and 
the  Berichte  der  deutschen  chemischen  Gesellschaft  several  papers 
dealing  with  the  problem  of  water  determination  in  minerals,  and  in 
his  text-book*  these  are  collected  in  more  or  less  modified  form. 


1  Am.  Chem.  Jour.,  Vol.  XIII,  p.  110, 1891;  Bull.  U.  S.  Geol.  Survey  No.  78,  p.  84, 1891. 
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For  the  majority  of  silicates  he  finds  dehydrated  borax '  powder  a 
most  efficacious  flux,  usualh^  at  a  very  moderate  temperature.  The 
fusion  is  accomplished  either  in  a  platinum  boat  within  a  glass  tube 
or  in  a  tube  of  the  form  and  dimensions  shown  in  the  accompanying 
fig.  10. 

For  rocks  or  minerals  containing  not  much  fluorine  a  retaining  layer 
of  granular  lead  chromate,  or  of  previously  fused  arid  powdered  lead 
oxide,  is  used  as  shown  at  a.  Plugs  of  glass  wool  are  used  at  e,  c. 
Whether  or  not  the  boat  is  employed  the  borax  is  first  introduced 


Fio.  10.— Glass  tube  for  detennination  of  water  (Jannascb).  b,  mixture  of  mineral  powder  irith 
borax;  c,  c,  plugs  of  glass  wool;  a,  layer  of  lead  chromate  or  lead  oxide.  Total  length  of  the  tube, 
88  em.;  inside  diameter,  12-14  mm. 


and,  together  with  the  retainer,  is  thoroughly  dried  out  in  an  asbestos 
oven  by  a  hot-air  current.  Then,  after  cooling,  the  mineral  powdet 
is  added  and  thoroughly  mixed  with  the  borax.  Heat  is  applied  by  a 
flat  flame  to  the  mixture,  which  soon  melts  and  forms  a  clear  fusion, 
when  the  action  is  complete.  The  blast  may  be  used  in  extreme  cases. 
The  layer  of  retainer  must  be  kept  warm  by  an  auxiliary  flame,  and 
the  absorption  tube  must  be  removed  before  the  flame  under  the  fused 
mass  is  extinguished,  for  the  glass  breaks  as  soon  as  this  is  done. 
Carbon  dioxide  can  simultaneously  be  determined  by  attaching  a  soda- 
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Fig.  11.— Glass  tube  for  determination  of  water  in  special  cases  (Jannaseh).  Length  from  a  to  e, 
26  cm. ;  inside  diameter  somewhat  over  1  cm. ;  volume  of  bulb  6, 25  cm».  r,  rf,  retaining  layer  of  lead 
oxide  between  plugs  of  glass  wool;  /,  calcium  choride  absorption  tube;  g,  protective  tube. 

lime  tube  to  the  calcium-choride  tube.  For  one-half  to  1  gram  of 
silicate  Jannaseh  uses  li  to  2  grams  of  borax. 

Regarding  the  borax  method,  its  inventor  insists  upon  the  following 
points  as  essential  to  success,  especially  when  the  blast  can  not  be 
applied:  Most  thorough  mixing  of  flux  and  mineral  powder  and  a 
most  impalpable  fineness  of  the  latter. 

The  borax  itself  is  prepared  by  heating  pure  crystallized  borax  in  a 
platinum  dish  till  a  small  portion  has  melted.  That  remaining  unf  used 
is  powdered  and  again  heated  in  the  dish  to  dull  redness  for  fifteen 
minutes,  with  constant  stirring.     The  powder  is  placed  in  a  tube  with 
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tightly  fitting  glass  stopper  and  kept  over  sulphuric  acid.     It  must 
not  be  kept  long  without  reheating,  because  of  being  hygroscopic. 

Another  form  of  tube  used  by  Jannasch  for  special  pui-poses  is 
shown  in  fig.  11.  Minerals,  such  as  topaz,  which  is  not  fully  decom- 
posed b}'  the  borax  method  and  which  contains  a  large  amount  of 
fluorine,  are  fused  at  h  with  about  six  times  their  weight  of  lead  oxide. 
A  layer  of  lead  oxide  between  c  d  serves  to  retain  anj^  fluorine  escap- 
ing from  the  fusion. 

VI.  SILICA,  SEPARATION  FROM  ALUMINA,  ETC. 

ALTERNATIVE    METHODS  OF   DECOMPOSITION. 
PRELIMINARY   REMARKS. 

The  practice  of  separating  alumina,  etc.,  by  the  usual  methods,  after 
first  attacking  the  rock  powder  by  hj^drofluoric  and  sulphuric  acids — 
silica  being  estimated  in  a  separate  portion — while  attractive  in  prin- 
ciple, was  abandoned  by  the  writer  after  fair  trial,  owing  to  the  disturb- 
ance sometimes  occasioned  by  incomplete  expulsion  of  fluorine  and  to 
a  less  degree  b\^  the  presence  of  sulphates  instead  of  chlorides.  With 
exception  of  the  comparatively  few  analyses  made  thus,  the  sodium- 
carbonate  method  has  always  been  employed.  In  the  case  of  rocks 
rich  in  fluorine  strict  accuracy  would  require  the  separation  of  silica 
to  be  made  as  in  the  Berzelian  method  for  fluorine  estimation  (see 
footnote,  p.  50),  but  in  practice  it  is  not  often  necessary  to  resort  to  this 
tedious  procedure,  since  the  amount  of  fluorine  is  usually  small  and 
it  can  by  no  possibility  cause  a  loss  of  much  more  than  three-fourths 
its  own  weight  of  silica  by  volatilization  as  silicon  fluoride  when  the 
sodium- carbonate  fusion  is  evaporated  directly  with  hydrochloric  acid. 
Probably  the  loss  is  less,  since  some  fluorine  perhaps  escapes  as  hydro- 
fluoric acid.  However  this  may  be,  the  error  is  of  comparatively 
slight  importance,  since  it  attaches  to  the  constituent  always  present 
in  greatest  amount. 

Various  fluxes  other  than  alkali  carbonates  have  been  recommended 
for  breaking  up  silicates  insoluble  in  ordinary  acids,  such  as  lead  and 
bismuth  oxides,  lead  carbonate,  borax,  and  boric  oxide.  Professor 
Jannasch  and  his  pupils  have  been  especially  active  of  recent  years  in 
this  line  of  work,  as  evidenced  by  their  numerous  published  papers. 
One  of  the  advantages  these  fluxes  possess  over  the  alkali  carbonates 
is  their  removability  after  serving  their  purpose,  thus  allowing  the 
various  separations  to  be  made  more  perfectly  and  without  the  annoy- 
ing interference  of  several  grams  of  foreign  fixed  salts,  which  are 
most  troublesome  in  that  part  of  the  analysis  devoted  to  the  separation 
of  silica,  alumina,  iron,  lime,  and  magnesia.  Digitized  by  vjv^vjgi\^ 
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Another  of  their  advantages  is  that  with  some  of  them  it  is  possible 
to  estimate  in  one  portion  the  alkalies,  in  addition  to  those  constituent-* 
usually  determined  in  the  silica  portion.  Where  the  material  is  limited, 
as  it  so  often  is  in  mineral  analysis,  this  is  a  most  important  advantage. 
sufficient  to  outweigh  all  possible  objections;  but  in  roi*k  analysis,  where 
the  supply  of  material  is  usually  ample,  it  is  i-arely  worth  consider- 
ing. A  still  further  point  in  their  favor  is  that  it  is  pi-obably  more 
easy  to  obtain  them  entirely  free  from  fixed  impurities  than  an  alkali 
carbonate. 

There  are,  however,  objections  to  their  use.  With  some  of  them  an 
extraordinary  amount  of  time  must  be  devoted  to  grinding  the  mineml 
to  an  impalpable  powder,  and  the  flux  itself  may  need  considerafile 
hand  pulverization.  Once  introduced,  they  must  be  removed  l>ef  ore  the 
analysis  can  be  proceeded  with,  and  this  removal  takes  much  time  and 
is  always  a  possible  source  of  error. 

In  mineml  analysis  these  objections  are  entitled  to  far  less  weight 
than  in  rock  analysis,  since  the  object  sought — usually  the  deduction 
of  a  fonnula — warrants  the  expenditure  of  much  time  and  painstaking 
care.  Finally,  it  has  been  found  that  one  or  more  of  these  fluxes  are 
not  available  for  altogether  genei'al  use,  since  certain  minerals  do  not 
fully  succumb  to  their  attack  under  simple  conditions,  as  audalusite 
with  boric  oxide  and  others  with  lead  oxide  (Jannasch).  Therefore, 
however  well  adapted  one  or  the  other  of  these  methods  may  be  for  the 
analysis  of  homogeneous  minerals,  it  is  very  improbable  that  the  vivid 
anticipations  of  Professor  Jannasch,  to  the  effect  that  the  boric-oxide 
method  will  soon  supersede  the  alkali-carbonate  fusion  method  in  rock 
as  well  as  in  mineral  analysis,  will  be  speedily  realized.  Neverthe- 
less, the  boric-oxide  fusion  method,  owing  to  its  evident  merit,  will  be 
described  in  detail  after  brief  reference  to  a  means  of  bringing  refrac- 
tory silicates  into  solution  without  employing  any  solid  reagent. 

DECOMPOSITION   OP  REFRACTORY   SILICATES   BY  HYDROCHLORIC  ACID    LENDER   PEBSBTEE. 

Jannasch  *  pours  upon  the  finely  ground  rock  powder  contained  in  a 
platinum  tube  of  about  26  cm.*  ca,pacity  a  somewhat  diluted  hydro- 
chloric acid  (4  acid  to  1  water),  places  over  the  open  end  a  cap  which 
does  not  hermetically  close  the  tube,  inserts  the  latter  in  a  larger  one 
of  potash  glass  likewise  partially  filled  with  the  diluted  acid,  seals  the 
glass  tube,  and  places  it  in  turn  in  an  inclined  position  in  a  steel 
Mannesmann  tube  containing  ether  or  benzine  to  equalize  the  pi^essure, 
and  heats  to  any  desired  temperature  up  to  400°  C. 

The  chief  drawback  seems  to  be  a  somewhat  incomplete  decomposi- 
tion, doubtless  due  to  the  necessarily  inclined  position  of  the  tube, 
which  causes  the  powder  to  collect  at  the  lower  end,  and  thus  renders 

iBer.  deutsc'h.  chem;  Gesell.,  Vol.  XXIV,  p.  273.  1891,  and  Zeitachr.  fiir  anorg.  Chem.,  Vol.  VI.  p.  72. 
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decomposition  less  complete  than  if  the  material  were  spread  evenly 
throughout  the  length  of  the  tube.  Further,  the  acid  strongly  attacks 
the  platinum  unless  the  air  in  both  the  platinum  and  the  glass  tubes  is 
replaced  by  carbon  dioxide.  Even  when  this  is  done,  several  milli- 
grams of  platinum  are  found  in  the  silicate  solution. 

Nevertheless,  to  those  possessing  the  necessary  platinum  and  steel 
tubes  the  method  can  render  efficient  service  in  special  cases  when 
economy  of  material  is  imperative. 

THE   BORIC  OXIDE   METHOD   OP  JANNASCH   AND   HEIDENREICH.^ 

Preparation  of  the  horlc  anlde, — This  demands,  if  the  alkalies  are  to 
be  estimated  in  the  same  poilion  as  silica,  etc.,  an  absolutely  alkali- 
free  boric  acid,  which  can  be  prepared  by  two  or  three  recrystalli- 
zations  of  a  good  commercial  article.  The  purified  crystals  are 
dehydrated  and  fused  in  a  large  platinum  crucible.  This  is  then  sud- 
denly cooled  to  cause  the  anhydride  to  crack  into  pieces  of  a  size  con- 
venient for  powdering,  which  are  to  be  kept  in  a  tight  glass  and 
powdered  as  needed,  since  the  anhydrous  oxide  is  hygroscopic. 

Tnattnefit  of  easily  decomposable  silicates, — To  this  flux  Jannasch 
and  Heidenreich  find  that  nearly  all  silicates  readily  succumb  over  the 
ordinary  blast  lamp.  The  fusion  is  made  in  a  large  crucible  holding 
40-65  cm.',  and  the  proportion  of  flux  to  be  used  is  gauged  according 
to  the  nature  of  the  silicate,  ranging  from  3  to  8  and  more  parts  to  1 
of  mineral.  This  last  must  be  finely  powdered,  especially  the  most 
resistant,  the  authors  recommending  the  expenditure  of  one-half  to 
one  hour's  time  for  the  grinding  of  one-half  to  1  gram  of  powder. 
A  low  burner  heat  is  applied  for  five  to  ten  minutes  till  water  is 
expelled,  which  is  then  gradually  increased  till  the  gas  is  fully  turned 
on.  Bubbling  and  rising  in  the  crucible  is  prevented  as  far  as  possible 
by  using  a  short  platinum  rod  which  does  not  reach  above  the  edge  of 
the  crucible.  When  the  mass  has  been  in  quiet  fusion  for  a  time  in 
the  covered  crucible  the  blast  flame  is  applied.  The  average  duration 
of  the  entire  operation  is  twenty  to  thirty  minutes,  but  depends  much 
on  the  character  of  the  mineral. 

Treatment  of  refractory  silicates. — For  those  minerals  which,  like 
andalusite,  cyanite,  and  topaz,  are  not  fully  decomposable  by  the  heat 
of  the  ordinary  blast  flame,  Jannasch  and  Weber'  use  a  flame  fed  by 
oxygen  instead  of  air.  The  blast  lamp,  of  2i  mm.  opening,  is  sup- 
plied with  gas  from  at  least  five  or  six  ordinary  gas  cocks,  and  the 
flame  is  made  broad  and  free  from  luminosity.  The  mineral  having 
been  first  heated  as  above  described,  but  with  a  much  larger  propor- 
tion of  flux — as  high  as  eSO  to  1 — a  few  grams  additional  of  boric  oxide 


^^eitMchr.  fCir  anorg.  Chem.,  Vol.  XII,  p.  208, 1896. 
«B€r.  deutsch.  chem.  Gesell.,  Vol.  XXXII,  p.  1670, 1899. 
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are  added  and  the  oxygen  blast  is  applied  till,  in  ten  or  fifteen  min- 
utes, the  fusion  is  as  transparent  as  glass/ 

FuvtluT  treatment  after  fuHum, — From  this  point  the  further  treat- 
ment is  the  same  in  both  cases,  and  as  modified  by  Jannai?eh  and 
Weber  (loc.  cit.)  is  w^  follows: 

The  hot  crucible  is  cooled  in  cold  water  and  the  contents  are  tum^l 
into  a  very  large  porcelain  or  platinum  dish,  to  which,  after  eoverinj: 
with  a  glass,  a  satumted  solution  of  hydrochloric  acid  ga,s  in  methyl 
alcohol  is  added.*  The  cover  being  then  removed,  the  .liquid  ish«it«i 
to  lK)iling  over  asbestos  board  by  an  inch-high  flame,  stirrinif  ixm- 
stantly,  or  it  is  left  without  attention  over  a  lower  flame  or  on  a  water 
bath  heated  short  of  boiling.  The  crucible  is  cleansed  in  a  s^imilar 
manner,  and  its  contents  are  added  to  the  dish.  In  ten  to  fifteen  min- 
utes, with  occasional  addition  of  the  methyl  chloride,  solution  i^ 
complete  and  the  liquid  is  then  boiled  down  to  a  small  volume  and 
ev  aporated  to  dryness  on  the  bath.  The  residue  is  then  digesttnl  on 
a  bath  at  80  -  to  85'^  C.  three  or  four  times  in  succession,  with  the  ether 
solution,  in  order  to  remove  the  last  traces  of  boron  as  lx)ric  ether. 
Care  should  be  taken  to  wash  down  from  the  sides  of  the  di.sh,  with 
methyl-chloride  solution,  the  boric  acid  formed  and  deposited  thereon 
during  the  evaporation. 

PoHtiihle  (>f>ject!onj<  to  the  horic-oxlde  method, — Very  much  is  elaimiii 
by  Jannasch  for  this  method,  but  with  all  its  undoubted  merit  there 
are  two  points  which  ma\'  militate  against  it  in  time.  The  boric  ether. 
driven  off  in  such  enormous  quantities,  at  once  decomposes  in  contact 
with  moisture,  and  boric  acid  settles  over  all  objects  with  which  it 
comes  in  contact.  The  hood  nmst  become  thickly  coated.  Heni*e  a 
special  hood  for  these  evaporations  alone  seems  to  be  called  for,  other- 
wise boric  acid  may  at  any  time  fall  into  other  dishes  and  cause  imtold 
trouble.  The  second  objection  attaches  to  the  use  of  the  oxygen  flame 
when  alkalies  are  to  be  estimated  in  the  fusion,  and  the  ability  to  m» 
determine  them  is  one  of  Jannasch's  chief  claims  in  favor  of  the 
method,  for  it  can  not  be  doubted  that  at  the  high  tempin-ature  of  thi> 
flame  alkali(»s  are  volatilized  in  part.  Borax  can  be  slowly  but  wholly 
volatilizcnl  over  the  ordinary  blast,  hence  there  is  great  rciison  to  fear 
sufficient  loss  at  this  nmch  higher  temperature  to  give  rise  to  v*ieriou> 
error  at  times. 

THE  SOniUM-CARBONATK    METHOD. 

Purity  ofth'  aodlum  earhoiiate  imed  as  a  fiux. — Notwithstanding  the 
most  earnest  eff"orts  for  years,  it  has  been  impossible  to  procure,  either 


lAii  iiiterestinp  and  important  observalion  reported  by  Jannattch  and  Woher  \»  that  wht^  ih«- 
oxysren  bhmt  has  been  used  for  silicates  carrying  fluorine  or  mixed  wiin  nuondes.  the  fiuonne  f-rtLis- 
to  be  wholly  expelled  as  boric  fluoride,  without  loss  of  silica.  If  this  stiouid  prove  to  begenerat:^ 
true,  an  easy  way  Is  at  last  afTorded  for  estimating  silica  in  such  cases,  where  even  lis  detertR>a 
when  present  In  sniail  amoun|,  has  heretolore  been  difficult. 

2  Made  by  pa^aiug  dry  HCl  into  cooled  CH4O  for  from  one  to  two  hours. 
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in  the  open  market  or  bv  special  arrangement  with  manufacturers,  an 
article  of  sodium  carbonate  which  can  be  called  chemically  pure. 
With  special  precautions  small  lots  can  he  prepared  in  the  laboratory 
that  will  contain  less  than  1  milligram  total  impurity  in  10  grams;  but 
such  an  article  can  not  be  purchased  in  the  market,  and  i-arely  will  the 
so-called  chemically  pure  dry  sodium  carl)onate  contain  as  little  as  1 
milligram  in  10  grams.  The  invariable  contaminating  substances,  aside 
from  sand  and  straw,  which  have  sometimes  l)een  found  in  large  amount, 
are  silica^  alumina,  iron,  lime,  and  magnesia,  all  of  these  going  into 
aqueous  solution  with  the  carbonate.  The  chief  of  these  impurities 
are  usually  silica,  alumina,  and  lime.  An  article  of  the  above  degree 
of  purity  is  satisfactor}"  in  almost  all  imaginable  cases,  since  the  use 
of  the  usually  extravagant  amount  of  10  grams  for  a  fusion  would 
introduce  an  error  of  but  0.1  per  cent  in  the  analysis,  supposing  1 
gram  of  mineral  to  })e  operated  on,  and  it  would,  moreover,  be  dis- 
tributed over  several  constituents.  This  error  is  undoubtedly  fully 
equaled  by  the  introduction  of  dust  from  the  air  in  the  various  long 
evaporations. 

Precautlfmn  infu.s!n(/, — Special  directions  with  regard  to  the  fusion 
and  its  first  treatment  are  unnecessary,  except  to  say  that  ordinarily 
from  4  to  6  parts  of  flux  should  be  used  to  1  of  rock  and  that  the  flame 
should  not  be  directed  vertically  against  the  bottom  of  the  crucible, 
but  at  an  angle  against  the  side  and  bottom,  nor  should  the  flame  be 
allowed  to  envelop  the  whole  crucible.  These  prec  autions  apply  in 
all  ignitions  of  reducible  substances,  and  yet  they  are  rarely  observed. 
In  neither  c*asc,  if  neglected,  will  there  be  the  necessary  oxidizing 
atmosphere  within  the  crucible;  on  the  contrary,  reduction  may  occur 
fraught  with  serious  consequences.  This  is  especially  true  if  the  rock 
contains  more  than  traces  of  pj-rite  or  other  sulphide,  when,  after 
cleansing  and  igniting  the  crucible,  there  may  appear  on  its  interior  a 
darkening  due  to  oxidation  of  reduced  iron  which  had  alloyed  with 
the  platinum.  This  may  in  exceptional  cases  amount  to  several  milli- 
grams in  weight,  and  can  be  remov^ed  only  by  repeated  ignitions,  fol- 
lowed each  time  by  scouring  or  treatment  with  hydrochloric  acid  or 
acid  potassium  sulphate.  In  order  to  avoid  the  use  of  niter  in  case  of 
pyritiferous  rocks,  it  is  well  to  first  roast  the  weighed  powder  in  the 
crucible  in  which  the  fusion  is  to  be  made. 

Treafvictit  (ift(i\f\m(m,  -When  fusion  is  complete,  the  crucible  is 
seized  with  the  tongs  (fig.  1,  p.  23)  and  the  contents  are  caused  to 
solidify  in  a  thin  sheet  over  the  sides  and  bottom  by  imparting  an 
appropriate  rotating  motion  with  the  arm  during  the  cooling  process. 
This  is  far  preferable  to  allowing  the  melt  to  form  a  thick  cake  at 
the  bottom,  since  much  less  time  is  required  for  disintegration,  and 
separation  from  the  crucible  is  usually  much  easier. 

It  sometimes  happens  that  the  cooled  flux,  a-^^dDj^J^tPb  ^v^^'iV^it^' 
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will  indicate  absence  of  manganese  when  it  is  really  present  in  quan- 
tity to  give  noniially  a  strong  coloration.  Two  fusions  made  side  by 
side  or  successively,  under  apparently  similar  conditions,  ma^-  in  one 
case  show  little  or  no  manganese,  in  the  other  considerable.  This 
obsen^ation  has  been  frequently  made,  and  therefoi-e  the  absence  of  a 
bluish-green  color  in  the  fusion  is  not  to  be  taken  as  proof  of  the  absence 
of  manganese.  This  diflFerence  of  behavior  I  can  ascribe  to  no  other 
cause  than  that  of  a  reducing  atmosphere  in  one  of  the  cruciblo.s  and 
an  oxidizing  one  in  the  other,  even  though  the  conditions  were  appar- 
ently alike. 

The  contents  of  the  crucible  are  placed  in  a  rather  tall  covered 
beaker  with  some  water,  and  hydrochloric  acid  of  1.1  specific  gravity 
is  added  in  excess.  The  depth  of  the  pink  color  usually  produced  on 
addition  of  the  acid  allows  of  judging  approximately  as  to  the  amount 
of  manganese  present.  The  beaker  is  placed  on  the  w^ater  bath^  and 
when  disintegration  is  complete,  having  been  assisted  by  gentle  pres- 
sure with  a  blunt  glass  rod,  the  contents  are  transferred  to  a  large 
platinum  dish  and  evapoi-ated  on  the  bath. 

SUBSEQUENT  TREATMENT. 

From  this  point  the  treatment  will  ordinarily  be  the  same  whether 
the  boric-oxide  or  the  sodium-carbonate  method  of  decomposition  has 
been  employed. 

Drying  and  tenting  of  Hilica, — As  to  the  best  way  of  rendering  silica 
insoluble  by  evaporation,  the  writer's  predilection  is  for  a  double 
evaporation  instead  of  a  single  one  on  the  water  bath.  By  fusing  with 
sodium  carbonate  in  the  forenoon,  the  silica  is  readv  for  the  first  filtra- 
tion in  the  afternoon.  It  is  quite  unnecessary  to  carry  the  evaporation 
beyond  approximate  dryness.  The  filtrate  is  again  evaporated,  always 
in  platinum,  and  is  ready  for  final  filtration  the  following  morning, 
when  approximately  1  per  cent  of  silica  is  recovered  and  added  to  the 
main  portion.  The  writer's  experience  is  that  a  better  separation  of 
silica  is  eflfected  hereby,  and  in  no  more  time  than  by  a  single  long 
evaporation.  That  which  is  subsequently  recovered  from  the  precipi- 
tate of  alumina,  etc.  (p.  56),  rareh'  exceeds  a  half  or,  at  the  most,  1 
milligram. 

Drying  in  an  air  bath  at  110^  C.  or  higher,  or  on  a  hot  plate  or  sand 
bath,  or  over  a  free  flame,  in  order  to  render  silica  insoluble,  offei-s  no 
advantage  unless  much  magnesium  is  present,  and  then  the  most  favor- 
able temperature,  according  to  Gilbert,*  is  120°  C.  The  presence  of 
much  calcium  chloride  seems  to  facilitate  dehydration  of  the  silica, 
while  magnesium  chloride  above  120°  C,  on  the  other  hand,  by 
decomposing,  fomis  a  silicate  which  dissolves  in  hydrochloric  acid  and 

1  Technolog^y  Quarterly,  Vol.  Ill,  p.  61, 1890.    Abstract  in  Fresenlus's  Zeitschr.  fur  anal.  Chemie.  VoL 
XXIX,  p.  688, 1890. 
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[Insert  fcir  Bulletin  No.  176  (reprint),  U.  S.  Geol.  Survey;  to  fwe  jMge  63.] 

(July,  1802.) 

ADDITIONAL   NOTE8  ON   THE   BEHAVIOR  OF  SILK'A. 

The  statements  of  a  few  earlier  writers  that  silica  can  not  be  wholly  recovered  frr.ni 
solution  by  a  single  evaporation  with  acid  and  filtration,  no  matter  how  prcdongeil  the 
drying  may  be  or  at  what  temperature,  have  been  shown  to  be  fully  jnstifie<l  in  th?- 
author's  paper,  "Common  Errors  in  the  Determination  of  Silica"  (Jour.  Am.  C'heni. 
Soc. ,  Vol.  XXIV,  pp.  362-374).  It  is  there  shown  that  after  a  set^ond  evaporaf  ii»ri  <  *n 
the  steam  bath,  with  following  filtration,  very  little  silica  remains  in  sohition.  Th*^ 
solubility  of  the  silica  is  probably  due  to  a  number  of  causes,  one  of  which  is  shown 
to  be  the  direct  action  on  nilica  of  the  acid  used  for  dissolving  the  other  (^m^tuentj: 
of  the  dry  mixture. 

In  minerals  like  zeolites,  or  artificial  products,  such  as  cements,  which  art'  dirwtly 
soluble  in  hydrochloric  acid,  the  drying  may  be  very  much  hastene'l  by  usnns  a 
wide,  flat  dish,  evaporating  to  approximate  dryness  on  the  steam  batb,  then  piadnt; 
the  covered  dish  on  a  triangle  which  itself  rests  on  a  hot  plate.  The  teniperaturv 
may  rise  in  the  dish  to  200°  C. ;  in  fact,  according  U)  Mr.  Bertram  Blount,  it  s>houIil 
not  be  lower.  After  an  hour's  exposure  to  this  temperature  less  sili<-a  will  perhafc: 
pass  into  solution  than  after  prolonged  drying  at  steam-bath  temiK*rature,  but  thi? 
is  usually  at  the  expense  of  greater  contamination  of  the  filtere<l  silica.  Since  thi? 
contamination  is  very  large  with  highly  titanilerous  and  ferruginous  ininen&l^,  the 
operator  should  use  discretion  in  his  choice  of  a  high  temperature  for  dehydratine 
silica. 

In  the  alx>ve-mentioned  paper  it  is  further  shown  that  the  slight  remnant  of  silit^ 
still  remaining  in  solution  after  two  filtrations  can  not  be  wholly  ijecovered  after 
fusion  of  the  ignited  almuina,  etc.,  by  potassium  pyrosulphate,  when  the  pr;»ce«iure 
given  near  the  foot  of  page  56  of  this  Bulletin  is  strictly  folio we<l.  Under  the  o)n- 
ditions  there  prescribed  much  of  any  silica  present  will  pass  into  solution,  but  if  the 
latter  be  evaporated  with  a  very  large  excess  of  sulphuric  acid  and  heated  fUl  junua 
of  the  acid  are  copiously  evolvedy  the  silica  Ixjcomes  wholly  dehydrated.  The  Ur^ 
excess  of  acid  is  prescribed  so  that  the  mass  shall  not  solidify  on  cooling,  bat  only 
become  pasty.  Then  it  dissolves  in  great  part  readily  in  hot  water,  and  the  ciiffi- 
cultly  soluble  aluminum  and  other  salts  pass  slowly  but  completely  into  s:i]ution 
when  digested  for  half  an  hour  or  less  on  the  steam  bath.  The  silica  is  then  plainly 
seen  in  a  fiocculent  condition.  After  its  sejxaration  by  filtration  the  solution  may  be 
treate<l  for  iron  and  titanium  as  usual. 

A  strong  argument  in  favor  of  two  evaporations  and  filtrations  for  silica  iis  that  any 
silica  remaining  in  solution  is  not,  as  neems  to  have  been  tacitly  assumed  by  chemist*, 
wholly  precipitated  by  ammonia  or  sodium  acetate  with  the  iron  and  aluminum.  It 
therefore  is  important  to  secure  its  removal  as  completely  as  possible  at  the  start, 
and  not  trust  to  recovering  the  final  portions  later. 

In  the  paper  cited  proof  is  also  given  to  show  the  need  of  blasting  silica  to  secure 
constant  weight.  Prof.  F.  P.  Tread  well  in  a  private  communication  rei>orts  that, 
while  the  heat  of  the  Bunsen  burner  is  insufficient,  the  blast  is  unneceaaary  if  a 
Teclu  burner  instead  of  a  Bunsen  is  used. 
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i  110 leases  the  amount  of  silica  carried  into  the  filtrate.  It  does  not 
appear  from  Gilbert's  paper  that  the  blast-furnace  slags,  on  which  he 
experimented,  contained  titanium,  phosphorus,,  or  iron  in  appreciable 
amounts.  Basic  magnesian  rocks  usually  do,  and  in  such  cases  it  is 
probable  that  the  employment  of  a  drying  temperature  of  120^^  would 
inaU^rially  add  to  the  large  impurity  always  to  be  expected  with  the 
silicti.  In  other  cases  he  confirms  the  earlier  belief  that  drying  tem- 
peratures higher  than  that  of  the  water  bath  increase  the  amount  of 
insoluble  impurity,  chiefl}'  alumina,  in  the  silica,  and  that  this  amount 
can  not  be  reduced  by  long  digestion  with  hydrochloric  acid.  Further, 
he  confirms  Lindo's  statement  that  evaporation  with  sulphuric  acid  till 
the  appearance  of  white  fumes  gives  a  higher  result  in  silica  than  with 
hydrochloric  acid.  But  for  general  rock  analysis  the  use  of  sulphuric 
acid  at  this  stage  must  be  rejected  utterl}^. 

Blasting  for  twent}^  to  thirt}'  minutes^  is  necessary  to  expel  all 
moisture  from  the  silica,  and  it  is  then  not  hygroscopic.  Its  weight 
should  always  be  corrected  for  impurities,  which  are  never  absent,  by 
evaporating  with  hydrofluoric  and  sulphuric  acids  and  again  blasting. 
If  toward  the  end  of  evaporation  with  these  acids,  when  the  hydro- 
fluoric acid  has  been  driven  off  and  the  sulphates  begin  to  appear  in 
solid  form,  the  residue  has  a  peculiar  milky  or  enamel-like  appearance, 
it  may  be  tjiken  as  evidence  of  nmch  phosphorus  and  titanium.  This 
appearance  is  possibly  duo  to  zirconium  with  the  phosphorus  and 
titanium,'^  and  is  so  unusual  and  striking  that  it  is  worth  while  calling 
attention  to  it.  With  basic  rocks  very  rich  in  titanium  and  phosphorus 
the  residue  may  amount  to  2  or  even  3  per  cent  of  the  rock. 

The  subsequent  precipitate  of  alumina,  etc.,  is  usually  ignited  in 
the  crucible  containing  the  residue  from  the  silica. 

It  might  be  supposed  that  this  residue  would  contain  most  of  the 
barium  of  those  rocks  carrying  that  element  together  with  sulphur  or 
sulphates,  but  the  reverse  is  true  as  a  rule.  Onl}"  when  there  is  a  con- 
siderable excess  of  SO3  over  the  BaO  will  much  of  the  latter  be  found 
there,  and  in  the  vast  majority  of  cases  there  is  none  at  all.  Should 
some  be  present,  its  removal  and  estimation  at  this  stage  is  not  neces- 
saiy,  as  it  can  be  more  convenientU'  recovered  later,  together  with  the 
silica  accompanying  the  alumina,  etc.,  precipittite  (p.  50). 

The  separation  of  silica  in  rocks  containing  fluorine  has  })een  touched 
upon  in  commenting  on  the  boric-oxide  and  sodium -carbonate  methods 
of  fusion,'^  and  will  be  considered  further  under  the  head  of  Fluorine 
(p.  103). 


•It  must  be  borne  well  in  minrl  that  some  platinum  cnunbles  lose  weight  steadily  and  very  appre- 
ciably on  long  blasting,  not  only  when  new  but  even  after  long  use.  When  a  crueible  suffers  from 
this  defect  the  rate  of  loss  should  be  ascertained  from  time  to  time  and  allowance  made  accordingly. 
or  else  the  weight  of  the  crucible  should  be  taken  after  and  not  before  ignition  of  the  precipitate. 
(See  on  this  subject  Hall,  Jour.  Am.  Chem.  Soc.,  Vol.  XXII,  p.  494,  1900.) 

«See  first  footnote,  p.  57 

»  See  p.  47  and  footnote,  p.  50.  ^.g.^.^^^  ^^  GoOglC 
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Platinum  infiltrate, — ^The  filtrates  from  the  silica  always  contain 
notable  amounts  of  platinum.  This  arises  in  very  small  degree  from 
the  crucible  fusion,  in  a  larger  one  indirectly  from  the  action  of 
hydrochloric^  acid  on  manganate,  vanadate,  and  sometimes  chromate 
of  sodium,  and,  if  much  iron  is  present,  in  no  small  degree  from  the 
reduction  of  ferric  chloride  to  ferrous  by  the  platinum  of  the  dLsh. 
This  last  reaction  is  little  known,  apparently,  but  is  mentioned  in 
Gmelin -Kraut,'  and  can  be  readily  demonstrated  by  evaporation  of 
ferric  chloride  in  platinum. 

The  removal  of  this  platinum  before  precipitating  alumina  and  iron 
is  not  necessary  (but  see  second  footnote,  p.  57),  and  to  do  so  involves 
the  reoxidation  of  all  iron  and  subsequent  boiling  to  remove  or  destroy 
the  excess  of  oxidizing  agent,  together  with  the  expenditure  of  much 
valuable  time.  The  iron  is  already  oxidized  by  the  fusion,  and  needs 
no  further  help  in  that  direction.  Nevertheless,  if  time  is  not  a  prime 
object,  its  removal  by  hydrogen  sulphide  is  to  be  recommended.  In 
the  following  descriptions,  however,  it  is  assumed  that  the  platinum 
has  not  been  gotten  rid  of  at  this  stage. 

VII.  METALS  PRECIPITABLE   BY  HYDROGEN  SULPHIDE. 

The  presence  in  appreciable  amounts  of  metals  precipitable  by  hydro- 
gen sulphide,  except  perhaps  copper,  is  of  such  infrequent  occurrenw 
in  most  rocks  that  discussion  is  unnecessary  in  their  connection.  In 
case  it  is  necessary  to  precipitate  them  at  this  stage,  however,  it  is 
always  well  to  bear  in  mind  that  a  little  titanium  may  be  thrown  down 
along  with  them.  Separations  of  the  silica  should  be  made  in  porce- 
lain, to  eliminate  platinum,  or,  better  still,  the  quantitative  estimation 
of  these  metals  should  be  made  in  a  separate  portion  of  the  rock  broken 
up  by  the  action  of  hydrofluoric  and  sulphuric  acids. 

VIII.  ALUMINUM.     TOTAL  IRON. 
INDIRECT  METHOD   FOR  ALUMINUM. 

The  common  practice  in  this  laboratory  is  to  find  alumina  by  difference, 
after  deducting  from  the  precipitate  produced  b}'  ammonia  or  sodium 
acetate  the  sum  of  all  other  oxides  this  precipitate  may  contain.  Of 
these,  only  ferric  oxide,  titanic  oxide,  and  the  trace  of  silica  are  deter- 
mined in  this  portion  (see  also  second  footnote,  p.  57),  those  of  phos- 
phorus, vanadium,  chromium,  and  zirconium  being  looked  for  in  other 
lx)rtions  of  the  rock  powder.  This  throws  upon  the  alumina  all  errors 
involved  in  their  separate  determinations;  but  these  may  balance,  and 

>  Anorg.  Cliem.,  Vol.  Ill,  p.  3r»tf.    Sixth  ruviacd  c<liUou. 
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in  any  case  the  probable  error  can  hardly  be  as  hi^h  as  that  involved 
in  the  direct  weighing  of  the  alumina  itself,  considering  the  diflSculty 
of  effecting  a  satisfactory  separation  of  it  from  all  the  other  admix- 
tures, an  operation  which  would,  moreover,  immoderately  extend  the 
time  required  for  each  analysis. 

PRECIPITATION    OF    ALUMINl'M,   IRON,  l-rrc. 

Prrcipitatvm  hy  aintiumm. — Two  precipitations  by  ammonia  at  toil- 
ing heat  are  usimll}'  quite  suflScient  to  separate  iron,  aluminum,  phos- 
phorus, vanadium,  chromium,  titanium,  and  zirconium,  if  all  these  are 
present,  from  nickel,  manganese,  the  alkaline-earth  metals,  and  mag- 
nesium, provided  ammoniacal  salts  are  present  in  suflScient  quantity. 
This  last  point  is  of  special  importance  as  regards  magnesium,  and 
failure  to  observe  it  is  doubtless  the  reason  why  many  old  analyses, 
and  sometimes  modern  ones,  show  utterly  improbable  percentages  of 
alumina,  especially  as  chemists  were  fonnerly  often  satisfied  with  a 
single  precipitation.  The  necessary  ammonium  chloride  is  better 
obtained  by  the  use  of  purified  ammonia  water  and  hydrochloric  acid 
than  by  the  addition  of  the  solid  salt,  which  is  seldom  pure. 

I^redjntatnm  hy  tlte  hmdc  dCi'Uite  vieilbOiL — But  it  will  oi»casionally 
happen  that  the  separation  from  even  very  small  amounts  of  manga- 
nese is  altogether  incomplete,  and  the  unceiiainty  of  insuring  this 
sepamtion  has  led  the  writer  of  late  to  employ  the  basic  acetate  method 
fur  the  first  precipitation  in  all  cases  where  manganese  is  present — and 
the  exceptions  are  few — even  though  the  precipitation  of  alumina  is 
sometimes  less  complete  than  by  ammonia,  and  in  spite  of  other 
admitted  defects,  as,  for  instance,  a  tendency  of  the  precipitate  to  run 
through  the  filter  on  washing.*  Not  more  than  2,  or  at  most  3,  grams 
of  sodium  acetate  need  be  used.  After  slight  washing  and  sucking 
dry  at  the  pump,  the  precipitate  is  redissolved  in  a  large  excess  of 
hydrochloric  acid  and  reprecipitated  by  ammonia  in  slight  excess. 
The  complete  boiling  off  of  this  excess  is  unnecessary,  as  pointed  out 
by  Genth  and  Penfield,  since  it  is  apparently  the  washing  with  pure 
water  and  not  the  free  ammonia  which  carries  small  amounts  of  alumina 
into  the  filtrate.  Penfield  and  Hai-per*  recommend  washing  with  a 
dilute  solution  of  ammonium  nitrate  (:^0  cm.'  nitric  acid,  neutralized 
by  ammonia,  to  the  liter),  and  also  the  solution  of  the  first  precipitate 
in  nitric  instead  of  hydrochloric  apid,  in  order  to  shorten  the  washing, 
there  being  no  chloride  to  remove. 


'The  fact  must  not  be  ovcrlcM)ked  that  certain  of  the  rare  earths  may  paKs  completely  into  the 
filtrate  If  the  baKie  acetate  method  is  followed.  If  then,  later,  on  rendering  the  <'ombine<l  filtrates 
ammoniacal,  an  unexpectedly  large  precipitate  appears,  this  nhould  be  carefully  examined  as  to  its 
nature.  In  an  analysis  of  piedmontlte  from  Maryland  over  2  per  cent  of  rare  earths,  including  cerium 
and  othera  not  identifiecl.  were  quantitatively  separated  in  this  way  from  iron,  alumina,  etc. 

« Am.  Jour.  Sci.,  *1  series,  Vol.  XXXII,  p.  112, 1886. 
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The  filtrates  are  strongh'  concentrated  separately  ^  in  platinum,  a 
drop  or  two  of  ammonia  being  added  toward  the  end  to  the  second 
one,  and  filtered  successively  through  the  same  small  filter  into  a  flask 
of  150  to  200  cm.  ^  capacity,  the  ammoniacal  filtrate  serving  as  wash 
water  for  the  first  dish  and  containing  enough  ammoniacal  salt  to  pi-e- 
vent  precipitation  of  magnesium  in  the  first  filtmte  when  mixed  with 
it.  If  manganese  ha^  been  deposited  upon  the  surface  of  the  dish  it  is 
removed  by  hydrochloric  and  a  drop  or  two  of  sulphurous  acid^,  which 
mixture  is  then  passed  hot  through  the  filter.  A  reprecipitation  by 
ammonia  is  then  made,  and  the  precipitate  collected  again  on  the  filter 
and  added  to  the  main  one,  the  filtrate  passing  into  the  flask  contain- 
ing the  previous  one.  If  much  manganese  is  present,  of  (course  a  second 
precipitation  by  ammonia  of  the  small  precipitate  may  be  required. 
In  these  cases  there  is  no  difliculty  in  getting  all  the  manganese  into 
the  filtrate. 

UiNITION    OF   THE    PRECIPITATE. 

The  combined  precipitates  of  alumina,  etc.,  are  ignited  moist,  in  the 
paper,  unless  considerable  iron  is  present,  when  the  main  one  is  dried, 
removed  as  far  as  possible  from  the  paper,  and  the  latter  ignited  sep- 
arately to  ])revent  partial  reduction  of  a  portion  of  the  iron,  which 
can  not  then  be  wholly  reoxidized  by  heating  or  by  treatment  with 
nitric  acid  (see  p.  3S). 

Alumina  in  the  quantities  ordinaril}^  found  can  not  be  fully  dehy- 
drated by  th(>  full  heat  of  the  Bunsen  burner.  It  must  be  blasted  for 
five  to  ten  minutes.  If  iron  is  present  in  large  amount  this  last  opera- 
tion must  })e  conducted  so  as  to  insure  free  access  of  air  to  the  crucible 
(p.  51). 

RECH)VEKY   OK   SILICA    AND    P088IBLE    BARHTM    IN   THE    ALUMINA    PRBCIPITATE, 

The  precipitate  is  dissolved  by  fusion  with  acid  i)otas8ium  sulphate, 
an  operation  which  is  accomplished  without  trouble  in  from  two  to 
four  hours  if  the  temperature  is  kept  low  and  the  acid  salt  has  l)een 
properly  made  free  from  water  and  excess  of  acid.  The  melt  is  taken 
up  with  hot  water  and  considerable  dilute  sulphuric  acid^  the  residue 
collected,  weighed,  and  corrected  b}'  hydrofluoric  and  sulphuric  acids 
for  silica,^  which,  as  said  before,  mrely  amounts  to  1  milligram  in 
weight,  and  further  examined  for  barium  (see  p.  53)  by  dissolving  any 


ilf,  iiiMtcad  of  sfjdium  acetate,  ammonia  alone  has  been  used  to  precipitate  alumina,  etc.,  it  has 
sometimes  happened  in  the  experience  of  others  than  the  ^vriter  that  on  concentration  of  thefir< 
liltnito  a  pale  t<tniw-colored  precipitate  appeared,  which  remained  on  the  Ulterwith  the  traces  of 
alumina  that  may  also  separate,  although  it  is  slowly  nolublc  in  hot  water.  This  is  said  to  be  eomt 
compound  of  platinum,  and  attention  Ls  C4illeii  to  it  here  for  the  guidance  of  others  who  may  notice 
it  an<l  be  unaware  of  its  character, 

2 See  inserted  page,  third  paragraph,  facing  pa^e  63. 
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remaining  residue  in  hot,  strong  sulphuric  acid  and  diluting  with  cold 
water.  ^ 

ESTIMATION   OF  IRON   IN   THE   PRECIPITATE   OF   ALUMINA,   ETC. 

Without  regard  to  the  jrrei^ence  of  vamidinm, — The  filtrate  obtained 
in  the  preceding  paragraph  is  reduced,  hot,  by  hydrogen  sulphide, 
boiled  to  collect  sulphur  and  the  platinum  sulphide*  resulting  from  the 
bisulphate  fusion,  the  hydrogen  sulphide  being  allowed  to  pass  for  a 
short  time  after  boiling.  It  is  then  filtered'  hot  into  a  flask  attached 
to  a  carbonic-acid  apparatus  and  brought  to  boiling  to  expel  hydrogen 
sulphide.  When  this  is  fully  effected,  the  flask  is  cooled  in  water 
while  the  carbon  dioxide  still  passes,  and  the  solution  is  then  titrated 
by  potassium  permanganate.  The  results  are  strictly  accurate,  with 
the  limitations  set  forth  in  the  paragraph  below,  when  care  is  taken 
with  the  reduction  by  hydrogen  sulphide.  The  method  is  altogether 
superior  to  that  involvnng  the  use  of  zinc,  since  no  foreign  impurity 
affecting  the  result  is  introduced  and  the  ever-present  titanium  is 
not  affected,  nor  is  vanadium  reduced  ])elow  the  condition  of  VgO^, 
whereas  nascent  hydrogen  (converts  it,  in  part  at  least,  to  V^Oj. 
Titanium  C4m  be  convenientl}"  estimated  })v  adding  hydrogen  peroxide 
to  the  titrated  iron  solution  (see  p.  68). 

^Somc  years  ago,  in  a  series  of  analyses  of  rocks  from  the  Leueite  nill»,  in  Wyoming,  there  was 
obtained  at  this  stage,  when  it  was  customary  to  dissolve  the  melt  in  oold  water  preliminary  to  pre- 
cipitation of  titanium  by  Ixiiling  the  neutralized  sulphuric  solution  in  presence  of  sulphur  dioxide,  a 
white,  more  or  less  flocculent  residue  amounting  to  I  to  3  per  cent  of  the  rock,  which  wa,s  at  first 
taken  to  be  a  mixture  of  tantalic  and  columbic  acids.  Eventually  it  was  found  to  consist  apparently 
of  nothing  but  TiO*  and  PsQj,  with  perhaps  a  little  Zr(>,.  By  repeated  fusion  with  acid  potassium 
sulphate  and  leaching  with  cold  water  it  could  be  gradually  brought  into  solution.  It  was  these  rocks 
which  furnished  the  most  striking  instance  of  the  peculiar,  milky,  sulphate  residues  mentioned  on 
p.  53,  as  derived  from  the  ignited  silica. 

Knop  (Zeitachr.  filr  Kryst.,  Vol.  X,  p.  73,  1HH5)  seems  to  have  obtained  a  similar  mixture  in  analyz- 
ing minerals  from  the  Kaiserstuhl  in  Baden,  but  its  natuni  was  not  ascertained,  though  suspected  to 
be,  if  not  silica,  columbiferous  titanic  acid. 

*  It  may  be  mentioned  that  the  precipitation  of  platinum  from  a  hot  sulphate  solutltm  is  far  quicker 
and  cleaner  than  from  hydrochloric  acid.  Further,  this  platinum  sulphide,  when  ignited  in  the 
crucible  in  which  the  bisulphate  fusion  was  made,  should  weigh  together  with  the  crucible  itself 
what  the  latter  weighe<i  btjfore  the  main  silica  precipitate  was  ignited  in  it;  in  other  words,  the  weight 
of  the  platinum  recovered  by  hydrogen  sulphide  should  equal  the  loss  in  weight  of  the  crucible  due 
to  attack  by  the  bisulphate.  In  .somewhat  rare  instances  this  will  not  bo  so,  but  the  weight  will  be 
greater,  showing  a  gain  in  platinum  which  may  amount  to  a  milligram.  Tests  have  shown  that  this 
is  n(jt  due  to  retention  of  platinum  by  the  main  ALOg.  etc..  precipitate:  hence  it  must  come  from 
platinum  mechanically  loosened  from  the  dish  during  the  drying  and  powderiiifj  of  the  silica  pre- 
paratory to  its  collection  (m  the  filter,  or  to  some  insoluble  compound  of  platinum  formed  during 
evaporation  and  drying  of  the  silica.  It  may  also  be  in  part  or  wholly  due  to  (contamination  from 
reduction  of  platinum  during  evaporation  of  the  filtrate  from  the  basic  acetiit .'  separation.  It  will 
be  remembered  that  from  this  filtrate  a  small  amount  of  iron  and  alumina  is  recovered  and  added 
to  the  main  precipitate.  Hence  it  is  always  well  in  fine  work  to  collect  the  sulphide  and  weigh  the 
platinum  in  the  original  crucible,  deducting  any  excess  from  the  alumina,  or  else  to  get  rid  of  the 
platinum  by  hydrogen  sulphide  before  proceeding  to  the  precipitation  of  alumina,  etc.  (see  p.  W). 

"Filtration  is  not  necessary  if  only  precipitated  sulphur  and  no  sulphides  are  in  suspension,  since 
this  is  without  reducing  action  on  cold  permanganate  .solution,  as  Wells  and  Mitchell,  and  others 
before  them,  have  pointed  out.  The  above  auth(»rs  used  this  method  of  reducing  ferric  irrm  in  titanic 
iron  OH's.  (Jour.  Am.  Chem.  Soc.,  Vol.  XVII,  p.  78,  1895;  also  Chemical  News,  Vol.  LXXIII,  p.  123, 
1896.) 
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TFaring  rttjnrd  io  thr  priHenee  of  vanadium , — Tf  vanadium  Is  present, 
the  value  found  for  iron  will  he  in  error  ))v  the  amount  of  perman- 
ganate required  to  oxidize  VgO^  to  V^Oj.  The  amount  of  the  cor- 
rection will  differ  according  as  titration  of  the  iron  is  made  after  reduc- 
tion by  hydrogen  sulphide  or  by  nascent  hydrogen.  If  the  former  \< 
used,  as  should  always  })e  the  C4use,  l^ecause  of  the  ever-pi"esent  titaniunu 
the  vanadium  is  reduced  by  it  to  Vg(\,  whic^h  in  its  action  on  iK*rnian- 
gjmatt^  is  eijuivalent  to  two  molecules  of  FeO,  while  the  reduction  goes 
further  with  hydrogen.  After  the  first  transitory  pink  blush  through- 
out the  liquid,  the  slower-acting  vanadium  may  require  the  addition  of  a 
drop  or  two  more  of  ptMMuanganate  before  a  comparatively  permanent 
coloration  appears. 

When  the  amount  of  vanadium  in  the  rock  is  known,  a  correction 
can  be  applied  on  the  assumption  that  practically  all  the  vanadium  i> 
here  collected,  a  point  that  needs  further  investigation.  V^ariou^ 
authors  assert  its  precipitability  with  alumina  and  iron  by  ammonia 
and  ammonium-acetate,  though  Carnot*  states  that  repeated  precipita- 
tion ])v  ammonia,  annnonium  carbonate,  or  ammoniimi  sulphydrate, 
separates  it  from  iron.  The  writer's  experience  with  ores  very  rich  in 
vanadium  shows  that  precipitation  along  with  iron  and  aluminum  i** 
only  partial.  Ridsdale*  has  determined  its  precipitability  with  varioa< 
metals  and  give  numerous  figures  which  show  an  approximation  to 
90  per  cent  thus  thrown  down  under  the  conditions  prevailing  in  analy- 
sis of  iron  slags,  the  remainder  passing  into  the  filtrates  and  appearing 
in  small  part  with  the  lime  and  to  a  greater  extent  with  the  iiiagnesium 
phosphate.  For  all  practical  purposes  it  is  probably  safe  to  assume 
that  the  small  amounts  of  vanadium  met  with  in  rocks  are  wholly  in 
the  alumina  precipitate. 

If  the  amount  of  vanadium  in  the  rock  is  not  known  and  grent  accunk*y 
is  necessary,  {*aution  requires  the  determination  of  the  totiil  iron  to  lie 
made  either  in  a  separate  portion  or  after  reprecipitation  fi-om  the 
above  solution,  as  follows:  Fuse  with  sodium  cartonate,  exti-act  with 
water,  bring  the  insoluble  residue  into  sulphuric  solution,  reduce  and 
titrat<^  as  al)ove  directed.  But  unless  a  certaiii  pi-ecaution  is  here 
observed  an  error  greater  than  that  which  it  is  designed  to  avoid  will 
be  committed.  Contrary  to  general  belief,  the  aqueous  extrac^t  from 
the  sodium-carbonate  fusion  carries  a  small  but  appreciable  fraction 
of  a  per  cent  of  iron,  as  the  writer  has  repeatedly  foimd  by  ai'tual  te^Jt. 
This  iron  is  thrown  out  with  the  alumina  (and  silica,  if  present)  by  the 
usual  methods  of  neutralizing  the  alkaline  solution,  and  can  be  brought 
to  light  when  the  precipibite  thus  formed  is  treated  with  a  fixed  caustic 
alkali,  or  again  fused  with  sodium  carbonate  and  leached  with  water, 

'  Coiuptrs  Rriidiis.  Vol.  CIV.  p.  Lso:i,  1887:  Zeitsrhr.  fiir.  niitil.  Chcm.,  Vol.  XXXII.  p.  2i*3,  li«. 
sjonr,  S(M'.  Clu'iii.  Industry,  Vol.  VII,  p.  73,  1888. 
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when  it  remains  wholly  or  in  part  undissolved.     Hence  it  is  necessiiry 
to  collect  this  iron  and  add  it  to  the  main  portion  before  titmtion. 

DETERMINATION   OF  THE  TRUE   VALUE   FOR  FERRIC   IRON. 

Having  in  one  way  or  another  found  the  total  iron  in  the  rock,  it 
remains  to  deduct  an  amount  equivalent  to  the  ferrous  oxide  the  rock 
contains,  and  a  further  amount  corresponding  to  the  sulphides  often 
present,  in  order  to  get  what  may  pass  for  the  true  value  for  ferric 
iron.  That  this  is  often  only  an  approximation  appears  from  the  diffi- 
culties due  to  the  presence  of  vanadium  and  the  generally  indetermin- 
able effect  of  sulphides  on  the  ferrous  oxide  determination.  (See  pp. 
94-96.) 

METHODS  AIMING  AT  THE   MORE  OR  LESS   DIRECT    ESTIMATION   OF 

ALUMINUM. 

AFTER  FIRST   REMOVING    IRON    AH  Ml'LPHIDE. 

Should  it  be  desirable  for  any  reason  to  effect  an  actual  separation 
of  aluminum,  this  may  best  be  done,  up  to  a  certain  point,  after  the 
bisulphate  fusion  (p.  56),  by  removal  of  the  iron^  by  ammonium  sul- 
phide in  ammonium  tartrate  solution,  evaporation  of  the  filtrate,  igni- 
tion of  the  residue  with  sodium  carbonate  and  nitrate,  and  extraction 
with  water,  whereby  titanium  and  zirconium  are  left  on  the  filter  as 
sodium  salts  while  chromium  and  vanadium  are  carried  into  the  filtrate 
as  chromate  and  vanadate  along  with  aluminum  and  phosphorus.  The 
further  separation  of  the  two  last  from  the  chromium  and  vanadium  is 
outlined  under  Phosphorus,  p.  79.  This  is  as  far  as  the  separation  can 
well  be  carried,  and  the  AljO,  must  still  be  found  by  subtracting  the 
PgOj  from  the  combined  weights  of  the  AlgO,  and  P2O5.  The  possi- 
bility of  loss  of  some  PgO^  by  volatilization*  during  the  bisulphate 
fusion  must  be  borne  in  mind  here,  for  if  it  takes  place  the  final  weight 
of  A!,0,  +  P3O5  will  not  contain  all  the  P^O^. 

Some  writers  recommend  dissolving  the  ignited  alumina,  iron  oxide, 
etc.,  in  hydrochloric  acid,  but  when  the  precipitate  has  been  heated 
over  the  blast,  as  it  should  be,  this  is  very  ineffective. 

BY   EXTRACTION    WITH    A    FIXED   CAUSTIC   ALKALI. 

A  favorite  practice  in  some  countries  of  Europe  is  to  fuse  the  ignited 
precipitate  containing  AlgO,,  FegOj,  TiO^,  PgO^,  etc. — or  that  of  the 
AljOs,  TiOg  P.O5,  etc.,  after  separation  of  iron  by  ammonium  sulphide 
in  tartrate  solution — with  sodium  hydroxide  in  a  silver  crucible,  or  to 

»This  bolni?  first  rwlnced  10  the  ferrous  condition  by  hydrogen  sulphide  in  acid  solution  in  order  to 
obviate  the  possibility  (»f  precipitating  some  titanium,  which  otherwise  is  likely  to  happen,  (rathreiu, 
Zeitwjhr.  fiir  Kryst..  Vol.  VI,  p.  246,  1882,  and  Vol.  VII,  p.  260,  1883.) 

«H.  Rose  speakit  of  such  loss  when  volatilizing  Hulphuric  acid  in  presence  of  phosphoric  acid. 
(Handb.  f.  quant.  Anal.,  Finkener  edition.  Vol.  II,  p.  675,  and elaewh^re^.^^^      kjvjkjwi\^ 
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boil  the  freshly  precipitated  mixture  with  a  solution  of  the  alkali,  on  the 
assumption  that  the  titanium  oxide  is  herebj^  rendered  wholly  insolu- 
ble anil  thus  separated  from  the  alumina.  This,  however,  is  in  part 
an  error  long  since  pointed  out  by  Gooch/  who  showed  that  pure 
titanic  oxide  is  markedly  soluble  under  both  conditions  of  treatment 
Experiments  very  recently  made  by  the  writer  to  test  the  extent  of 
this  error  brought  out  the  following  interesting  results: 

When  (K045  gram  of  titanic  oxide  was  fused  by  itself  with  sodium 
h3droxide,  the  clear  aqueous  extract  of  the  fusion  held  0.0031  TiOj,or 
about  7  per  cent,  determined  colorimetrically.  When  freshh-  precipi- 
tated and  boiled  with  the  alkali  the  solubilit}"  was  less.  When  fused 
with  sodium  carbonate  but  an  infinitesimal  ti*ace  was  dissolved,  which 
required  strong  concentration  for  its  detection.  When  mixed  with  a 
large  excess  of  alumina  and  fused  with  the  caustic  alkali,  the  solubility 
was  still  very  marked,  though  less  than  when  alumina  was  absent 
With  a  large  excess  of  ferric  oxide,  with  or  without  alumina,  no  tita- 
nium could  be  detected  in  the  unconcentrated  filtrate. 

It  thus  appears  that  fusion  with  caustic  alkali  after  first  removing 
iron  involves  an  error  in  the  gravimetric  determination  of  both  alimii- 
num  and  titanium  which  does  not  appear  if  the  iron  has  not  been 
removed. 

DIRECT   PRECIPITATION   OF   ALUMINA. 

A  recent  and  promising  method  for  the  "  direct  determination  of 
alumina  in  presence  of  iron,  manganese,  calcium,  and  magnesium  *'  is 
that  of  Hess  and  Campbell,*  but,  as  with  the  methods  just  considered, 
it  involves  finally  weighing  aluminum  and  phosphorus  together,  and 
the  behavior  of  titanium  has  not  been  investigated.  For  this  latter 
reascxi  the  details  of  the  method  will  not  be  given.  Suffice  it  to  say 
that  precipitation  of  the  aluminum  and  phosphorus  is  made  by  phenyl- 
hydrazine,  after  first  neutralizing  the  (preferably  chloride)  solution  by 
ammonia  and  reducing  iron  by  a  saturated  solution  of  ammonium 
bisulphite.  Phenylhydrazine  ''precipitates  aluminum  from  iti?  solu- 
tions quantitatively  as  the  hydroxide  without  a  trace  of  the  precipi- 
tiito  being  redissolved  in  excess  of  the  precipitant." 

IX.  MANGANESE,  NICKEL,  COBALT,  COPPER,  ZINC. 

Ammonia  is  added  to  the  flask  containing  manganese,  the  earths,  etc. 
(p.  56),  and  hydrogen  sulphide  gas  is  introduced,  whereby  manganese, 
nickel,  cobalt,  copper,  zinc,  and  a  small  part  of  the  platinum  from 
the  dish  are  precipitjited.  The  ftask  is  set  aside,  corked,  for  at  least 
twelve  hours,  and  preferably  twenty-four,  or  even  longer;  the  pre- 

»  Proc.  Am.  Acad.  Arts  and  Soi.,  Vol.  XII,  p.  436.  1885;  Bull.  U.  S.  Geol.  Survey  No.  27,  pp.  16  and  IT. 
a  Jour.  Ain.  Chem.  Soc,  Vol.  XXI,  p.  776,  1899;  Chemical  News.  Vol.  LXXXI.  p.  158,  1900. 
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cipitate,  collected  and  washed  on  a  small  filter  with  water  containing 
ammonium  chloride  and  sulphide,  is  extmcted  by  hydrogen-sulphide 
water  acidified  with  one-fifth  its  volume  of  hydrochloric  acid  (sp.  gr. 
1.11),  manganese  and  zinc,  if  present,  going  into  solution. 

MANGANESE   AND   ZINC. 

The  filtrate  is  evaporated  to  dryness,  ammonium  salts  are  destroyed 
by  evaporation  with  a  few  drops  of  sodium -carbonate  solution,  h^dro- 
chloric  and  a  drop  of  sulphurous  acids  are  added  to  decompose  excess 
of  carbonate  and  to  dissolve  precipitated  manganese,  and  the  latter  is 
reprecipitated  at  boiling  heat  by  sodium  carbonate  after  evaporation  of 
the  hydrochloric  acid.  If  zinc  is  present,  it  can  be  separated  from  the 
manganese  after  weighing.  For  the  small  quantities  of  manganese 
usually  found  the  sodium-carbonate  method  of  precipitation  is  to  be 
preferred  to  that  by  bromine  or  sodium  phosphate,  as  equally  accurate 
and  a  great  timesaver. 

The  precipitation  of  manganese  in  alkaline  solution  by  hydrogen 
peroxide,  as  proposed  by  Jannasch  and  Cloedt,*  a  method  which 
appeared  to  be  simple  and  accurate,  besides  affording  a  separation 
from  zinc,  has  been  shown  by  Friedheim  and  BriihP  to  be  valueless, 
as  also  other  separation  methods  of  Jannasch  based  on  the  use  of 
hydrogen  peroxide. 

The  employment  of  ammonium  sulphide  instead  of  bromine  for  the 
separation  of  manganese  from  the  alkaline  earths  and  magnesia  has  the 
advantage  that,  by  a  single  operation,  nickel,  copper,  and  zinc  are  like- 
wise removed  if  present.  There  need  be  no  fear  of  overlooking  nickel 
or  copper,  for  under  the  conditions  of  the  precipitation  they  are  not 
held  in  solution.  Now  and  then  a  trace  of  alumina  may  be  found  in 
the  precipitate,  and  magnesia,  too,  would  contimiinate  it  if  anmionium 
salts  were  not  present  in  sufficient  quantity.  Regard  must  therefore 
be  had  to  these  possibilities,  and  also  to  the  mther  remote  possibilit}' 
of  the  presence  of  rare  earths  which  were  not  thrown  out  by  the  basic 
acetate  precipitation.     (See  footnote,  p.  55.) 

NICKEL,  COBALT,  COPPER. 

The  paper  containing  these  is  incinerated  in  porcelain,  dissolved  in 
a  few  drops  of  aqua  regia,  evaporated  with  hydrochloric  acid,  the  cop- 
per and  platinum  thrown  out  warm  by  hydrogen  sulphide,  and  nickel 
and  cobalt  thrown  down  from  the  ammoniacal  filtrate  by  hydrogen  sul- 
phide. This  is  then  rendered  faintly  acid  by  acetic  acid  and  allowed 
to  stand.     The  sulphide  of  nickel  is  simply  burned  and  weighed  as 

^  Zeitechr.  fur  nnorg.  Chcmie  Vol.  X,  p.  405,  1895. 
*Zeit8chr.  fiir.  anal.  Chemie,  Vol.  XXXVIII,  p.  681,  1899. 
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oxide,  its  weight  being  always  very  small,  and  is  then  tested  for  cobalt 
in  the  borax  bead. 

It  is  somewhat  unsafe  to  consider  traces  of  coppei*  found  at  this  stage 
to  belong  to  the  rock  if  the  evaporations  have  .been  conducted,  as  is 
usually  the  case,  on  a  copper  water  bath,  or  if  water  has  been  a^ 
which  has  been  boiled  in  a  copper  kettle,  even  if  tinned  inside.  There- 
fore, and  because  of  its  contamination  by  a  little  platinum,  it  is  better 
to  determine  copper  in  a  separate  portion  if  its  presence  is  indicated 
with  certainty.     (See  p.  54.) 


X.  CALCIUM  AND  STRONTIUM   (BARIUM). 
SEPARATION   FROM  MAGNESIUM. 

Precipitation  and  ignitioii  of  tlie  oxulateM  tfxjether, — The  platinum 
derived  from  the  dish  in  the  silica  evaporation,  except  for  the  small 
portion  precipitated  with  the  manganese  sulphide,  is  now  wholly  in 
the  filtrate  from  the  latter.  Its  separation  at  this  or  any  other  stage 
is  quite  unnecessary;  nor  is  the  removal  of  ammonium  chloride  usually 
demanded,  since  there  is  no  undue  amount  present  in  most  cases,  the 
first  precipitation  of  alumina,  etc.,  having  been  by  sodium  acetate.' 
Therefore,  without  destroying  ammonium  sulphide  the  calcium  and 
strontium  are  thrown  out  by  ammonium  oxalate  at  boiling  heat;  the 
precipitate,  often  darkened  by  deposited  platinum  sulphide,  is  ignited 
and  redissolved  in  hydrochloric  acid,  boiled  with  ammonia  to  throw 
out  traces  of  alumina  sometimes  present  and  reprecipitated  as  before, 
but  in  a  small  bulk  of  solution.  It  is  weighed  as  oxide,  transferred 
to  a  small  flask  of  20  cm.*  capacity,  dissolved  in  nitric  acid,  evaporated 
to  dryness  at  150^^  to  160^'  C,  and  the  separation  of  strontiimi  from 
calcium  effected  by  ether-alcohol*  as  described  below. 

The  weight  of  strontia  found  deducted  from  that  of  the  two  oxides 
gives  that  of  the  lime. 

Nece^siti/  for  two  precipitathms  hy  animanlurn  oxalate, — It  may  Ik? 
said  with  regard  to  the  separation  of  calcium  from  magnesium  that 
two  precipitations  by  ammonium  oxalate  are  essential  to  the  attain- 
ment of  correct  result**,  not  only  for  the  complete  removal  of  mag- 
nesium but  of  sodium  as  well,  the  retention  of  compounds  of  the 
latter  element  by  calcium  oxalate  being  now  generally  known.  For 
the  treatment  of  the  filtrates,  see  Magnesium,  p.  64. 

^  If  two  or  three  precipitations  by  ammonia  alone  are  depended  on,  the  second  and  third  filirait* 
are  evaporated  rapidly  t)  dnness  and  the  ammonium  salts  removed  by  ignition. 

3See  Fresenius:  Zeiisi^lir.  fiir  anal.  Chemie.  Vol.  XXXII,  pp.  1B9,  332, 1893,  for  the  latest  improve- 
mentA  in  thLs  meth4>d. 
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SEPARATION  OF  STRONTIUM  (bARIUM)  FROM  CALCIUM  BY  ETHER-ALCOHOL. 

The  thoroughly  dried  nitmtes  are  treated  with  as  little  (rarely  over 
2  cm. ')  of  a  mixture  in  equal  parts  of  absolute  alcohol  and  ether  as 
may  be  needed  to  dissolve  the  calcium  .salt,  solution  being  hastened  by 
occasional  gentle  agitation.  After  standing  over  night  in  a  corked  flask 
the  insoluble  matter  is  collected  on  the  smallest  possible  filter  and 
washed  with  more  of  the  above  mixture  of  alcohol  and  ether.  After 
drying,  a  few  cubic  centimeters  of  hot  v^ater  are  passed  through  the 
filter,  on  which  may  remain  a  few  tenths  of  a  milligram  of  residue, 
which  does  not  usually  contain  any  lime  or  other  alkaline  earth,  and 
whose  weight  is  therefore  to  be  deducted  from  that  of  the  lime,  unless 
it  can  be  shown  that  it  is  derived  from  the  glass  of  the  little  flask  in 
which  the  nitmtes  of  calcium  and  strontium  were  evaporated.  To  the 
solution  of  strontium  nitrate  in  a  small  beaker  sulphuric  acid  and  then 
alcohol  is  added,  whereby  the  strontium  is  precipitated  as  sulphate,  in 
which  form  it  is  weighed  and  then  tested  spectroscopically  as  to  free- 
dom from  calciiau  and  barium. 

Because  of  the  slight  solubility  of  strontium  nitrate  in  amj'l  alcohol 
the  method  of  Browning*  does  not  appear  to  be  adapted  to  the  sepa- 
ration from  calcium  of  the  small  amounts  of  strontium  met  with  in 
rocks,  though  with  barium  the  case  is  different,  since  its  nitrate  accord- 
ing to  Browning  is  insoluble  in  absolute  amyl  alcohol. 

BEHAVIOR  OF   BARIUM. 

Barium  will,  after  two  ammonium  oxalate  precipitations,  never  be 
found  with  the  ignited  calcium  and  strontium  in  more  than  spectro- 
scopic traces,  unless  originally  present  in  excess  of  3  or  4:  milligrams, 
and  very  often  only  when  in  considei^ablo  excess.*  If  present  with 
them,  however,  it  will  be  separated  with  the  strontium  by  ether-alcohol 
or  amyl  alcohol,  and  these  two  must  then  be  treated  by  the  ammonium- 
chromate  method,  given  ))elow,  in  order  to  arrive  at  the  strontium. 
The  barium  is  best  estimated  in  a  separate  portion.    (See  Barium,  p.  73.) 

SEPARATION    OF  BARIUM    FROM   STRONTIUM. 

Fresenius  has  shown'*  in  what  manner  only  a  correct  separation  of 
barium  and  strontium  can  be  made  by  the  ammonium-chromate  meth(Kl, 
involving  double  precipitation  when  the  amounts  are  at  all  large.  This 
procedure  is  here  given  for  the  amounts  used  by  him,  but  a  single  pre- 
cipitation will  suflice  for  the  small  amounts  met  with  in  rock  analysis. 

^  Am.  Jour.  Scl..  3d  series,  Vol.  XLIII,  pp.  50,  314.  1892. 

9W.F.  Hillebrand:  Jour.  Am.  Chem.  Soc.,  Vol.  XVI,  p.  83,  1894.  Chemical  News,  Vol.  LXIX,  p.  147, 
1894. 
'Zeitschr.  Wr  anal.  Chemle.  Vol.  XXIX.  p.  428,  1890. 

Bull.  176— (»2 5 
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The  volumes  of  solutions  ased   should  be  largely   reduced  and    tb- 
opei'ations  otherwise  shortened. 

The  chlorides  corresponding  to  0.2774  gram  BaO  and  0.4?>^  gT^n 
SrO  were  dissolved  in  300  cm."*  of  water  with  addition  of  H  drops  uf 
acetic  acid  (1.065  sp.  gr.).  To  the  hot  solution  was  added  an  exo*-- 
(10  cm.')  of  ammonium  chromate  solution  (1  cm.'  =0.1  gr.  neutn! 
chromate).  After  settling  and  cooling  for  an  hour  the  precipitate  w.%- 
washed,  mainly  by  decantation,  with  water  holding  ammonium  chr«'»- 
mate  till  the  Hlti*ate  gave  no  precipitate  with  ammonia  andanimoniuni 
carbonate  (100  cm.'  used).  The  washing  was  continued  with  wanu 
water  till  silver  nitrate  gave  but  a  very  slight  reddish  coloration  (li'» 
cm.').  The  precipitate  was  then  washed  into  the  precipitating  dish, 
the  filter  rinsed  with  warm  dilute  nitric  acid  (1.2  sp.  gr.).  and  morp 
nitric  acid  (2  cm.'  in  all)  added  to  the  dish.  The  sohition  having  be^^n 
diluted  to  200  cm.'  and  heated,  5  cm.'  of  ammonium  acetate  ^iolutior, 
(1  cm. '=0.31  gr.  ammonium  acetate)  was  very  gradually  added,  and 
then  ammonium  chromate  till  the  odor  of  acetic  acid  had  whoU}'  dis- 
appeared (10  cm.').  After  one  hour  the  supernatant  liquid  was  pa>s4  .i 
through  the  filter  and  the  precipitate  digested  with  hot  water,  whi<h 
was  then  cooled;  thereupon  the  precipitate  itself  wa.s  brought  on  ih** 
filter  and  washed  with  cold  water  till  silver  nitrate  gave  a  scanvly 
perceptible  reaction.  The  strontium  was  thrown  down  from  the  filtrate 
by  ammonia  and  ammonium  carbonate,  after  concentration  in  pres- 
ence of  a  little  nitric  acid,  and  weighed  as  carbonate;  or  the  carbonat*^ 
can  be  redissolved,  precipitated  by  sulphuric  acid  and  alcohol,  and 
weighed  as  sulphate.  The  barium  is  weighed  as  chromate  after  igni- 
tion, the  filter  being  burned  separately. 

XI.  MAGNESIUM. 
PRECIPITATION. 

The  first  pre<»ipitation  of  magnesium  is  made  without  special  precau- 
tions in  the  filtrate  from  the  first  calcium  oxalate  separation  (p.  62)  bv 
sodium-ammonium-hydrogen  phosphate  (microcosmic  salt)*  in  indeli- 
nite  decided  excess  and  without  the  great  excess  of  ammonia  usually 
prescribed.  It  is  not  necessary  to  first  remove  ammoniacal  salt^  unle.s> 
very  little  magnesium  is  present,  and  then  only  in  order  to  hasten  pre- 
cipitation. Neubauer  -  has  shown  that  precipitation  is  complete  even  in 
presence  of  large  quantities  of  salts  of  ammonium,  including  the  oxalate. 
He  hiis,  however,  also  shown  that  the  composition  of  the  precipitate  i^- 
largely  affected  by  ammonium  salts,  and  also  by  the  way  in  which  the 

'  Th«'  (»bjectioii  ibat  htxs  Ix-cn  nunle  by  or.c  writer  to  the  use  of  this  salt  insttead  of  <)Lsndtuin-hT«]n- 
giMi  pbosphfito  is,  so  far  as  our  experience  tenches,  entirely  groundless, 
-' ZeiUsebr.  fiiraugew.  Chemie,  1896,  p.  436. 
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precipitation  is  made.  These  points  are  of  importance  only  when  a 
single  precipitation  is  to  be  made  or  in  the  final  of  two  or  more,  as  will 
be  discussed  later. 

Platinum  sulphide  usually  strongly  contaminates  the  sepai-ated 
phosphate,  but  this  matters  not,  as  it  remains  on  the  filter  when  the 
phosphate  is  redissolved  in  hydrochloric  acid,  of  which  not  more  than 
the  amount  really  needed  should  be  used.  The  solution  thus  obtained 
is  united  with  that  of  the  residue  from  evaporation  and  ignition  of  the 
second  filtrate  from  calcium  oxalate,  and  is  diluted  if  necessary.  A 
few  drops  of  sodiuui-ammonium  phosphate  solution  are  now  added, 
and  ammonia  in  slight  excess,  with  constant  stirring  till  the  crystalline 
precipitate  has  well  formed.  The  large  excess  of  ammonia  of  0.96 
specific  gravity  (one-third  the  original  volume)  usually  prescribed  has 
been  shown  by  Gooch  and  Austin  *  to  be  quite  unnecessary,  in  fact, 
disadvantageous. 

Neubauer  in  the  above-cited  paper  has  shown,  and  Gooch  and  Austin 
(loc.  cit.)  have  confirmed  his  statements,  that  it  is  only  by  working 
under  these  conditions — absence  of  any  large  excess  of  precipitant,  of 
ammoniacal  salts,  and  of  ammonia — that  a  precipitate  of  normal  com- 
position is  obtainable.  It  usually  differs  from  the  normal  in  contain- 
ing relatively  more  ammonium  and  less  magnesium — for  instance,  an 
admixture  of  such  a  molecule  as  Mg(NH4)4(P04)8 — the  result  being 
that  when  ignited  in  the  ordinary  way  too  much  magnesium  is  found, 
because  of  formation  of  some  metaphosphate.  To  obviate  this  error 
Neubauer  considers  it  absolutely  necessary  to  blast  the  precipitate  for 
half  an  hour,  and  then  to  repeat  the  blasting  for  a  second  half  hour  to 
see  if  a  constant  weight  has  been  reached.  The  phosphate  is  then 
entirely  pyrophosphate,  which  is.  quite  unaffected  by  further  blasting. 
The  intense  heat  has  caused  a  decomposition  of  the  metaphosphate 
with  volatilization  of  P^O^,  as  follows:  2  Mg(P03)2  =  Mg,P20,+^A' 
Neubauer  worked  with  the  usual  excess  of  ammonia,  and  it  remains 
to  be  seen  whether  by  precipitating  and  working  according  to  Gooch 
and  Austin  the  composition  of  the  precipitate  is  always  close  enough  to 
the  ideal  MgNH^PO^  to  obviate  the  nec»essity  for  blasting. 

From  the  labors  of  Neubauer  and  of  Gooch  and  Austin  it  is  clear  that 
the  common  way  of  adding  the  phosphateprecipitant  to theammoniacal 
solution  of  the  magnesium  salt  is  not  calculated  to  produce  a  precipi- 
tate of  normal  composition.  The  precipitant  should  be  added  to  the 
acid  solution  of  the  magnesium,  and  ammonia  should  then  be  added  in 
slight  excess. 

Gooch  and  Austin  call  attention  to  a  modification  proposed  some 
years  ago  by  Wolcott  Gibbs,'  whereby  the  phosphorus  and  magnesium 

»Ain.Joar.Soi.,  4th  series,  Vol.  VII,  p.  187, 1899:  Chemical  News,  Vol.  LXXIX,  pp.  283,  244,  256,  1899; 
ZeltHchr.  fQr  nnorg.  Chemle,  Vol.  XX,  p.  121, 1899. 
?Am.  Jour.  Sci.,  3d  series,  Vol.  V,  p.  114. 1873.  digitized  by  KSiVJKJ^  is^ 
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salts  are  first  boiled  together  m  neutral  solution  for  a  few  minutes  and 
to  the  cooled  solution  ammonia  is  added.  The  results  are  said  to  h^ 
remarkably  exact. 

METHODS  OF   COLLECTING   AND  IGNITING   THE   PRECIPITATE. 

If  the  blast  has  not  to  be  emploj'^ed,  the  weight  of  the  p^-rophosphatt? 
can  doubtless  be  most  accurately  arrived  at  by  collecting  and  ignitin^r 
the  precipitate  in  a  Gooch  crucible,  provided  the  asbestos  felt  is  well 
constructed  and  not  of  the  serpentine  variet}'^  so  largely  on  the  market. 

Neubauer  ignites  slowl}^  in  platinum  after  dr\'ing,  without  removing: 
from  the  paper,  applying  the  blast  only  when  the  carbon  ha.s  been 
wholly  burned  off.^ 

Almost  as  exact  are  the  two  modifications  of  the  method  in  use  for 
phosphate  analj'ses  at  the  agricultural  experiment  stations  at  Danzig 
and  Lisbon,  described  by  Schmoeger*  and  Mastbaum.'  According  to 
the  former  the  precipitate  after  drying  is  detached  from  the  pap^^r  and 
placed  in  a  platinum  crucible,  followed  by  the  folded  filter.  To  the 
covered  crucible  the  full  flame  of  a  burner  is  applied,  and  after  a  short 
time  the  burning  off  of  the  carbon  is  accomplished  with  the  crucible 
open.  A  short  blasting  follows.  In  a  number  of  experiments  on  quan- 
tities ranging  from  0.06  to  0.28  gram  of  pyrophosphate  the  result* 
were,  with  a  few  exceptions,  naturally  lower  than  those  obtained  on 
duplicates  by  the  ordinary  method  of  igniting,  but  only  by  0.1>013 
gram  in  maximum. 

Mastbaum,  to  shorten  time,  applies  the  full  flame  to  the  moist  pre- 
cipitate wrapped  in  its  filter.  Later,  when  most  of  the  carbon  is 
burned  off,  he  moistens  the  residue  with  tw^o  or  three  drops  of  strong 
nitric  acid,  evaporates  this  carefully,  he^ts  with  full  burner  for  a  few 
minutes,  then  blasts  for  half  a  minute.  He  describes  the  results  as 
irreproac^hable.  In  this  laboratory  only  the  Mastbaum  modification 
has  been  tried,  and  it  certainly  seems  to  l)e  satisfactory  when  the 
extreme  of  accuracy  is  not  required. 

At  one  time  the  procedure  first  recommended  by  Ulbricht,  later  by 
Broockmann,  and  also  by  L.  L.  de  Koninck,  was  used.  It  consi^^ts  in 
dissolving  the  ammonium-magnesium  phosphate  off  the  filter  with 
nitric  acid,  collecting  the  filtrate  in  a  weighed  cmcible,  evai>orating 
the  contents  to  dryness,*  and  subsequently  igniting,  the  product  being 
presumably  pyrophospate.  But  it  was  soon  observed  that  the  ignited 
salt,  especially  when  large  in  amount,  does  not  always  dissolve  coni- 

1  ZoitRhr.  fiir  anal.  Chemie,  Vol.  XXXIII,  p. 362,1894;  Jour.  Am.Chem.Soc.,  Vol.X\n,p.2©,18W. 

2Ibid.,  Vol.  XXXVII,  ]».  308, 1898, 

"Ibid.,  p.  581,1898. 

^  A  pink  color  of  varying  intennity  almost  invariably  becomes  apparent  as  the  mass  approaches  dr> 
nes.s,  a  most  delicate  test  for  the  tracc8  of  manganese  which  always  escape  precipitation  by  Bmm« 
niiim  sulphide  or  bromine. 
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ADDITIONAL   NOTK8   ON   THE   lONITION   OP   MAGNESIUM    PYROPHOSPHATE. 

Since  the  first  issue  of  this  Bulletin  the  experience  of  the  chemists  of  the  Survey 
has  been  decidedly  adverse  to  the  blasting  of  magnesium  pyrophosphate,  a^  pre- 
scribed by  Neuliauer,  whether  obtained  by  precipitation  of  magnesium  or  of  phos- 
phate solutions.  If  the  weights  are  not  very  large,  the  salt  fuses  in  part  or  wholly, 
and  when  this  occurs  reduction  seems  to  be  rapid,  and  the  crucible  is  strongly 
attacked,  as  shown  by  its  loss  of  weight  after  dissolving  out  the  pyrophosphate.  Pre- 
sumably this  effect  is  caused  by  a  blast  of  higher  temperature  than  that  employed 
by  Neubauer,  who  is  very  emphatic  in  his  assertion  that  neither  pure  pyrophosphate 
nor  crucible  experiences  the  slightest  loss  when  blasted  for  hours.  Results  similar 
to  ours  are  reported  by  other  chemists  who  have  employed  the  blast;  so  that,  what- 
ever the  cause  of  the  unsatisfactory  results,  it  is  plain  that,  until  a  sure  remedy  is 
worked  out,  it  is  far  preferable  to  endeavor  to  secure  a  phosphate  of  normal  com- 
position at  the  start  than  to  effect  this  later  by  blasting. 

What  effect  the  presence  of  slight  amounts  of  foreign  phosphates  may  have  in 
increasing  the  fusibility  of  magnesium  pyrophosphate  is  unknown.  The  fact  may 
here  be  emphasized  that  the  phosphate  precipitate  obtained  in  the  determination  of 
magnesia  in  the  onlinary  course  of  mineral  analysis  is  never  quite  pure.  Traces  of 
lime,  man'zanese,  iron,  and  alumina,  one  or  all,  are  invariably  present  and  their 
complete  removal  is  extremely  difficult.  Personally,  the  writer  has  never  found  the 
precipitate  to  be  contaminated  by  silica. 
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plctely  in  hydrochloric  acid,  but  that  sometimes  a  white  residue  is  left 
in  light  lump;,  which  appears  to  be  quite  insoluble  in  acids.  This 
residue  contiiin?'.  no  silica,  but  only  the  constituents  of  a  magnesian 
phosphate,  and  it  may  be  a  peculiar  metaphosphate.  Whether  its  ap- 
pearance is  due  to  iin  al)nornml  composition  of  the  original  magnesian 
precipitates  or  to  conceivable  change  during  evaporation  in  the  cru- 
cible with  nitric  acid  remains  to  be  determined.  I'ntil  this  is  done 
the  employment  of  this  method  of  igniting  is  not  to  be  recommended. 

CONTAMINATION   BY   AND   REMOVAL   OF   BARIUM   AND   CAIX^IUM. 

Barium  phosphate  will  not  contaminate  the  second  magnesian  pre- 
cipitate unless  there  are  notable  amounts  of  barium  in  the  rock,  in 
which  case  it  must  be  removed  by  sulphuric  acid  prior  to  the  final 
precipitation  of  the  magnesium.  Calcium,  however,  is  probabi}'  never 
absent,  and  has  to  be  estimated  and  allowed  for  as  follows: 

To  the  ignited  pyrophosphate,  dissolved  in  but  slight  excess  of 
hydrochloric  acid,  is  added  ammonia  to  alkalinity,  and  then  acetic  acid, 
drop  hy  drop,  till  the  solution,  which  should  not  be  hot,  clears.  It 
now  and  then  happens  that  a  little  flocculent  matter  fails  to  dissolve. 
This  is  to  be  removed,  ignited,  and  subtracted  from  the  original  weight. 
It  is  likely  to  consist,  in  great  part  or  wholly,  of  phosphates  of  iron 
or  manganese,  or  both,  and  shows  often  a  reddish  color  on  ignition. 
If  an  excess  of  acetic  acid  has  been  used,  this  is  cautiously  removed  by 
ammonia.  Then  a  drop  or  two  of  solution  of  ammonium  oxalate  is 
added,  and  the  small  beaker  is  set  aside  for  twelve  hours  if  necessary. 
Almost  invariably  a  small  precipitate  soon  shows  itself,  which  if  fine- 
grained and  nonadherent  to  the  glass  may  be  regarded  as  pure  cal- 
cium oxalate;  otherwise  it  contains,  or  may  largely  consist  of,  mag- 
nesium oxalate.  It  is  iii  that  case  to  be  collected,  ignited,  re<lissolved, 
and  reprecipitated.  Its  final  weight,  averaging  perhaps  one-half  milli- 
gram, is  to  be  added  to  that  of  the  lime  already  found,  and  subtracted 
as  tricalcium  phosphate  from  that  of  the  magnesium  pyrophosphate  in 
order  to  arrive  at  the  true  figure  for  magnesia.  This  separation,  to  be 
satisfactory,  requires  great  care. 

XII.  TITANIUM. 
(X)LORIMKTKIC    KSTIMATIOX    WITH    HYDROdEN    PKROXIDE   (wELLEr's 

method).^ 

The  method  consists  in  comparing  the  color  of  a  known  bulk  of  solu- 
tion to  be  tested  with  that  of  a  standard  solution  of  titanium  sulphate, 
lK>th  having  been  fully  oxidized  by  hydrogen  peroxide.     The  strength 


» Ber.  deutsih.  chem.  Gesell..  Vol.  XV,  p.  2693, 1»82. 
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of  the  peroxide  should  be  approximately  measured  by  titration  with 
permanganate  on  ojXinini^  a  fresh  ])ottlc,  and  again  after  a  few  weeks, 
otherwise  very  serious  error  may  arise  through  its  deterioration. 

Mere  traces  of  hydrofluoric  acid,  either  in  the  peroxide  or  the  tita- 
nium solution,  render  this  method  inexact,'  hence  care  should  J>e  exer- 
cised as  to  the  character  of  the  peroxide,  which,  as  sold  in  the  market, 
often  contains  fluorine. 

Dunnington  '^  has  pointed  out  the  necessity  for  the  presence  of  at 
least  5  per  cent  of  sulphuric  acid  in  solutions  which  are  to  be  thus 
tested  for  titanium,  in  order,  as  he  concludes,  to  prevent  pailial  rever- 
sion to  metatitanic  acid,  which  does  not  give  a  color  with  h3'drogen 
peroxide.  The  standard  solution  of  titanium  sulphate,  holding  con- 
veniently about  1  centigram  TiO,  in  10  cm.\  equivalent  to  1  per  cent 
of  TiOj  in  1  gram  of  rock,  contains,  therefore,  5  per  cent  or  more  of 
sulphuric  acid.  Of  this,  10  cm.^  are  mixed  with  a  sufliciency  of  hydro- 
gen peroxide  (2  cm.'  of  most  commercial  brands  is  ample)  and  diluted 
to  100  cm.'  in  a  measuring  flav^k. 

Titanium  can  be  estimated,  as  a  rule,  most  convenienth'  in  the  solu- 
tion which  has  served  for  the  titration  of  total  iron  (p.  57).  This,  hav- 
ing been  evaporated,  if  necessary,  to  less  than  100  cm.',  is  to  })e  fully 
oxidized  with  hydrogen  peroxide,  and  if  the  color  is  less  intense  than 
that  of  the  standard,  is  made  up  to  100  cm.'  with  dilute  sulphuric  acid 
in  a  measuring  flask,  and  mixed;  otherwise,  in  a  flask  of  sufficient  size 
to  insure  that  its  color  shall  be  less  intense.  One  of  the  rectiingnlar 
glasses  described  below  being  filled  with  the  solution  to  be  tested,  10 
cm.'  of  the  diluted  standard  are  run  into  the  other  from  a  burette,  and 
water  is  added  from  a  second  burette  until  there  is  no  distinction  as 
to  color.  A  second  and  a  third  portion  of  the  standard  can  be  run  in 
and  diluted  and  the  mean  of  several  determinations  struck,  when  a 
simple  calculation  gives  the  percentage  of  TiOg  in  the  rock. 

If  the  convenient  but  expensive  Soleil-Duboscq  colorimeter  is  used, 
or  the  simple  Nessler  tubes,  it  is  of  courae  unnecessary  to  dilute  the 
rock  solution  to  the  extent  above  required,  should  it  l>e  stronger  than 
the  standard.  Experience  has  shown,  however,  that  differences  can 
not  be  sharply  estimated  in  strongly  colored  solutions,  and  that  the 
results  are  much  more  satisfactory  when  the  color  intensity  is  not  nuich, 
if  any,  greater  than  that  given  b}^  a  standard  of  the  above  concentra- 
tion. For  the  percentages  of  titanium  found  in  rocks,  clays,  and  soils, 
usually  under  1  per  cent,  but  rising  to  2  or  even  3  per  cent  or  more 
occasionally,  the  colorimeter  method  gives  results  which  are  fully  equal 
to  those  of  the  best  gravimetric  niethod,  besides  being  a  great  time 


1  Hillebrand:  Jour.  Am.  Cheni.  Soc,  Vol.  XVII,  p.  718, 1896;  Chemical  News,  Vol.  LXXII,  p.  lonj'^Vi. 
Bull.  r.  S.  Geol.  Survey  No.  107,  p.  56. 
-J<»ur.  Am.  Chem.  Soe.,  Vol.  XIII,  p,  210,  1.S91. 
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savor.  The  error  introduced  by  iron,  in  consequence  of  the  yellowish 
color  of  its  sulphate  solution,  is  pm<;ticall3'  negligible  unless  its  percent- 
age is  ver}'  high;  then  either  the  iron  must  be  removed  prior  to  making 
the  color  test,  or  correction  should  be  applied  for  known  amounts  of 
ferric  sulphate  in  solutions  of  the  requisite  dilution. 

The  exact  correction  to  be  applied  in  such  ciises  is  difficult  of  deter- 
mination because  of  the  impossibility  of  matching  the  colors  of  titanium 
pt»r6xide  solutions  with  those  of  ferric  sulphate;  but  tests  made  go  to 
show  that  the  coloring  etfect  of  0.1  gram  of  Fefi^  in  100  cm.^  5  per  cent 
sulphuric-acid  solution  is  about  equal  to  0.2  milligram  of  TiO^  in  100  cm.' 
when  oxidized  by  hydrogen  peroxide.  This  amounts  to  a  correction  of 
only  0.02  percent  on  1  gram  of  ro(*k  containing  the  unusual  amount  of 
10  per  cent  FcjOj.  It  will  be  moro  satisfactory,  when  much  iron  is 
present,  to  remove  this  as  descril>ed  on  page  71  and  to  colori metrically 
estimate  the  titanium  thus  freed  from  iron. 

ALTERNATIVE   MODE   OF   PREPARING    THE  TEST  HOU7TION. 

As  said  above  (pp.  57  and  68),  the  solution  that  has  been  used  for 
volumetric  estimation  of  total  iron  can  most  conveniently  be  used  for 
the  colorimetric  determination  of  titanium,  but  if  desired  this  (?an,  of 
course,  be  made  on  some  other  portion  of  rock  powder.  At  one  time 
it  was  the  practice  in  this  laboratory  to  combine  itwith  the  detenni  nation 
of  barium,  as  described  in  Bulletin  148  of  the  United  States  (ireological 
Survey,  by  decomposing  the  powder  by  sulphuric  and  hydrofluoric 
acids,*  expelling  the  latter  by  repeated  evapoi-ations  with  sulphuric 
acid,  taking  up  with  dilute  sulphuric  acid,*  filtering  from  barium 
sulphate,  etc.,  and  estimating  the  titanium  colorimetricail}^  in  the 
filtrate.  The  expulsion  of  fluorine  umst  be  thorough,  or  else  the 
titanium  result  will  be  low,  as  already'  stated  (p.  68),  and  it  is  not 
always  easy  to  etfect  this  complete  removal,  though  the  time  required 
to  do  so  seems  to  be  in  no  slight  degree  dependent  on  the  nature  of 
the  fluorides  to  be  decomposed.  Long  after  every  trace  of  fluorine 
seems  to  be  gone,  the  formation  of  a  crust  on  the  evaporating  solution 
sometimes  allows  an  accumulation  of  enough  hydrofluoric-acid  gas  to 
become  plainly  manifest  to  the  smell  on  breaking  the  crust. 


1  It  in  to  be  borne  In  mind  that  cvapomtion  with  hydrofluoric  acid  alone  results  In  loss  of  titanium 
by  volatilization,  but  that  there  is  no  loss  if  excess  of  sulphuric  acid  is  also  present. 

=  With  acid  rocks  solution  Is  very  complete,  and  It  can  be  made  nearly  so  with  the  most  basic  by 
transference  to  a  small  beaker  and  gentle  boiling.  The  residue  thus  obtained  may  contain,  besides 
barium  sulphate,  a  little  calcium  sulphate,  zircon,  andaluslte,  topaz,  and  possibly  a  trace  of  titanium 
In  some  form.  It  is  therefore  to  be  thoroughly  fused  with  sodium  carbonate,  leached  with  water, 
fused  with  i>otassinm  blsulphate,  dissolved  in  dilute  sulphuric  acid,  filtered,  and  the  filtrate  added 
to  the  main  one.  The  insoluble  matter  will  now  be  chiefly  barium  sulphate,  for  the  further  treatment 
of  which  see  page  74. 
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THE    rOIX3HIMKTRIC   APPARATUS   AND   ITS   USE. 

The  glasses  G  (tig.  12)  may  be  of  s(|uare  or  rectangular  section,  8  to 
12  cm.  high  and  3  to  3^  cm.  inside  measurement  between  those  sides 
through  which  the  liquid  is  to  be  observed.*  These  sides  should,  of 
course,  be  exactly  parallel;  the  others  need  not  be,  but  should  l>e 
blackened  externally.     In  order  to  further  exclude  the  effe<'t  of  side 


1 

im' 

Fig.  11!.— Apparatus  for  colorlmelrio  delormi  nations,  in  difTerent  aspects.  (J,  one  of  two  f?la59«es  >{ 
Hquare  or  rectangular  section,  8  to  12  cm.  high  and  3  to  3^  cm.  inside  measurement  between  thcise 
sides  through  which  the  liquid  is  to  Ik;  obscrvtHl,  The  other  sides  ore  blackened  on  the  ouiside.  B. 
rectangular  box  about  G5  cm,  long  and  12  cm.  square,  staine<l  black  inside  and  out,  one  end  closeii 
by  a  ground-glass  window,  W,  the  (»ther  open,  and  a  portion  of  the  top  removed.  1*.  blackened  parti- 
tion, with  openings  corresponding  to  the  interior  dimensions  of  the  glasses  when  in  position.  S. 
blackened  cardboard  shutter  sliding  stiffly  up  and  down  between  partition  and  glasses,  so  as  to  shut 
off  all  light  above  the  lowest  surface  of  the  liquid  in  the  glasses. 

light  in  this  and  other  similar  methods  (chromium,  for  instance,  p.  80), 
it  is  very  convenient  to  have  a  simple  light  box  (B,  fig.  12)  that  can 
l)e  easily  held  in  one  hand,  about  35  cm.  long  and  12  cm.  square,  stained 
black  inside  and  out  and  with  one  end  closed  by  a  piece  of  ground  glass, 
W,  the  other  open.     For  a  space  equal  to  the  width  of  the  glasses  the 


J  The  allowable  error  in  distance  between  the  corresponding  pains  of  sides  of  the  two  glasses  should 
not  in  any  case  exceed  1  percent.  Unfortunatefy  there  seems  to  be  a  disinclination  or  inability  on  the 
fiart  of  dealers  in  this  country  to  furnish  glasses  fulHlling  this  nxjuirement,  and  held  together  by  a 
durable  cement  which  shall  be  proof  against  dilute  sulphuric  acid.  Canada  balsam  answers  well  for 
a  time,  but  sooner  or  later  it  cracks,  leaks  then  appear,  and  the  sld««  so<»n  drop  off.  It  is.  however, 
but  a  simple  matter  to  cement  them  on  again. 

A  \ni\T  of  entirely  sjilislnetory  «la>*t^'s  <'an  be  made  fn»m  a  couple  of  square  or  ri>etanguUr  3  to  4  t>uncv 
iKUlles  by  ( uiiing  off  «>m«  pair  oi  sides  Irom  each  and  grinding  down  till  the  calipers  show  that 
agreement  is  perlei  I.  1  he  tops  are  then  to  be  .sawetl  off  and  pieces  of  plate  glass  cemented  on  the 
^^^^'  Digitized  by  VJ VJV^ V  IN^ 
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cover  is  removed  at  the  top  next  the  glass  end  to  permit  of  the  inser- 
tion of  the  glasses  side  by  side  in  such  a  way  that  no  light  shall  pene- 
trate around  their  sides  or  between  them.  Inm^iediatelv  })ack  of  the 
glasses  is  a  partition  P,  with  openings  of  appropriate  size  cut  in  it. 
A  stiffl}^  sliding  black  cardboard  shutter  S  is  movable  up  and  down 
immediately  back  of  the  partition,  so  that  all  light  can  })e  cut  off  except 
that  which  comes  through  the  liquid. 

Precautions  of  this  kind  are  necessary  if  accurate  results  are  to  be 
counted  on.  Except  for  mere  traces,  this  combination  of  glasses  and 
darkened  box  insures  greater  accui'acy  and  rapidity  of  work  than  Ness- 
ler  tubes,  and  is  preferable  likewise,  so  far  as  the  writer's  experience 
goes,  to  expensive  instruments  like  the  colorimeter  of  Soleil-Duboscq, 
etc.  In  making  the  color  comparisons  the  box  is.  best  held  close  to  a 
window,  so  as  to  get  a  full,  strong  light.  Daylight  is  far  preferable  to 
artificial  light. 

gooch's  gravimetric  method. 

When  titanium  is  present  in  excess  of  4  to  5  per  cent  and  whenever 
for  anj^  reason  it  is  desired  to  employ  a  gravimetric  method,  among 
the  few  that  have  been  thoroughly  tested  that  of  Dr.  Gooch*  is 
unequaled.  With  one  or  two  minor  modifications  introduced  by  Dr. 
T.  M.  Chatard,*  it  is  as  follows: 

Any  solution  of  the  rock  freed  from  silica  can  be  used,  and  the  first 
step  is  to  remove  the  iron.  This  is  test  done,  after  adding  tartaric 
acid  and  reducing  the  iron  by  means  of  h^-drogen  sulphide  to  the  fer- 
rous condition,  by  rendering  the  solution  ammoniacal  and  introducing 
more  hydrogen  sulphide.  If  the  iron  is  not  thus  reduced  before  pre- 
cipitation, titanium  will  be  in  part  thrown  down  also.'  The  amount  of 
tailaric  acid  is  to  be  gauged  according  to  the  combined  weights  of  the 
oxides  to  be  held  by  it  in  solution,  and  three  times  this  weight  is  ample. 
After  removing  the  iron  sulphide  b}^  filti^ation — little  washing  suffices, 
because  of  the  relatively  small  amount  of  titanium  commonly  pres- 
ent— the  tartaric  acid  is  destroyed  as  follows: 

Potassium  permanganate  to  the  extent  of  two  and  one-half  times  the 
weight  of  the  tartaric  acid  used  is  made  into  a  strong  solution,  and  to 
the  ammoniacal  filtrate  from  the  iron  sulphide  enough  sulphuric  acid 
is  introduced  to  leave  some  excess  after  all  the  permanganate  has  been 
reduced.  After  expulsion  of  hydrogen  sulphide  by  boiling,  the  per- 
manganate is  added  gi^adually  to  the  hot  solution  contained  in  a  large 
beaker  or  flask.  A  vigorous  reaction  ensues.  When  a  permanent 
brown  precipitate  of  manganic  hydrate  appears  the  tartaric  acid  has 


>Proe.  Am.  Acad.  Arts  Sri.,  n.s.,Vol.  XII,  p.  435;  Bull.  U.S. (Jeol. Survey  No.  27.p.  lii,  l.sNi,  Cluminil 
New?*,  Vol.  LII,  pp.  r>5  and  &s,  1885. 

«Ain.< 
LXIIl,  p.  267,  1891. 

"Cathrein:  Zeitschr.  fur  Kryst.,  Vol.  VI,  p.  243.  1882;  Vol.  VII,  p.  260,  1883. 


,  Vol.  LII,  pp.  r>5  and  6JS,  1885.  .<-^  t 

Q.Chem.  Jour.,  Vol.  XIII,  p.  106,  1891;  Bull.  U.S.  Gcol.  Survey  No. 7>«i|£e8?0^1*^lii)rOSLlws,  Vol. 
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boon  fully  brokon  up,  and  tho  prooipitatod  manganeso  is  to  be  ro<li^- 
solvod  by  a  fow  drops  of  ammonium  bi.sulphito  or  of  sulphurous  acii 
solution. 

Ammonia  is  thon  added  in  slight  exco^ss,  followed  at  once  by  a<-eti*' 
acid  in  eonsidei'aV)le  excess,  and  the  boiling  is  continued  for  a  fiw 
minutes.  Thero]»y  the  titanium  is  freed  from  most  of  the  alumina^  ami 
from  lime  and  magnesia  if  they  had  not  been  earlier  removed,  :il>.' 
from  most  of  the  manganese  introduced.  The  precipitate  is  tilten-d 
and  washed  with  water  containing  acetic  and  sulphurous  acids,  th*'n 
ignited,  fused  thoroughly  with  sodium  carlK^nato,  and  leached  with 
water  to  remove  phosphoric  acid  and  most  of  the  remaining  alumina. 
The  residue  is  again  ignited  and  fused  with  sodium  carlKinatc.  Tu 
the  cooled  molt  in  the  crucible  strong  sulphuric  acid  is  to  be  added, 
wherein  it  dissolves  readily  by  aid  of  gentle  heat.  This  solution  is  to 
be  poured  into  a  small  volume  of  cold  water  and  the  platinum  it  <-<>n- 
tains  precipitiitod  by  hydrogen  sulphide  at  or  near  l)oiling  temperature. 
After  filtering  and  cooling,  anuuonia  is  added  till  the  titanium  is  ju^t 
precipitated,  and  a  measured  volume,  contiiining  a  known  weight  of 
absolute  sulphuric  acid,  is  then  added — just  enough  to  redissolvi*  the 
precipitate.  TIk^  solution  is  then  made  up  with  acetic  acid  in  such 
amount  that  the  final  bulk  shall  contain  from  7  to  11  per  cent  of 
absolute  acid,  and  then  enough  solid  sodium  acetate  is  stirred  in  to 
more  than  take  up  the  sulphuric  acid  introduced.  Upon  rapidly 
bringing  the  liquid  to  ebullition  the  titanium  is  precipitated  in 
flocculent  and  easily  filtera})le  condition,  and  the  precipitation  is  com- 
plete after  a  minute's  boiling,  provided  all  the  prescribed  condition> 
have  been  followed  and  zirconium  is  absent. 

The  precipitate  is  washed  first  with  acetic  acid  of  7  per  cent  strength 
and  then  with  hot  water.  After  15  to  i^O  minuti\s'  ignition  over  a  good 
burner  it  is  in  condition  for  weighing  and  will  lose  no  more  weight 
over  the  blast  lamp.  For  largo  amounts  of  titanium  a  repetition  of 
the  sodium  carbonate  fusion,  etc.,  should  be  made.  The  actual  carry- 
ing out  of  all  those  operations,  when  once  the  method  is  understood, 
requires  nmch  less  time  thari  the  detailed  description  would  indicate. 

GOOOH'k    method    not    DlRECrrLY    APPLICABLE  TO    KOCKS   CONTAINIXC5    ZIROtiNIUM. 

Prior  to  the  adoption  of  the  colorimetric  method.  Dr.  Gooch's  ^\-as 
invariably  used  in  this  laboratory.  Occasional  inability  to  secure  clean 
and  complete  precipitation  b}^  it  was  experienced,  especialh'  with  a 
certain  series  of  rocks  nither  poor  in  titanium.  Long  i^esearch  showed 
the  diflicultv  to  be  due  to  the  presence  of  zirconium,  w^hich  acts  as  a 
marked  preventive  of  the  precipitation  of  titanium  by  l>oiling  in  an 
acetic  acid  solution  under  the  conditions  of  the  Gooch  method. 

The  above  ro(^ks  were  found  to  contain  up  to  0.2  per  cent  of  ZK\, 
and  this  amount  was  able  to  prevent  precipitation  of  0.3  per  cent  of 
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TiOo.  The  titaniuni  which  came  down  in  excess  of  this  amount  did 
not  settle  put  in  flocculent  condition,  as  happens  when  zirconium  is  not 
present,  and  it  was  difficult  to  filter.  After  the  removal  of  the 
zirconium  in  the  manner  to  be  hereafter  described  (p.  75),  however, 
no  difficulty  was  experienced  in  precipitating  all  the  titanium  with  the 
usual  ease. 

HrPERIORITY    OF  THE  COLORIMKTRIC    AND   <KK)CH    MKTHODH   OVER  THE   OLDER  ONEH. 

t 

In  view  of  the  good  results  obtainable  by  the  colorimeter  method  in 
all  cases  and  by  the  Gobch  method  in  the  absence  of  zirconium,  it  is 
incomprehensible  that  the  old  method  of  precipitation  by  many  hours' 
boiling  in  a  nearly  neutral  sulphate  solution  in  presence  of  sulphurous 
acid  should  still  find  adherents  in  any  part  of  the  world. 

Attention  has  been  directed  (p.  60)  to  the  error  resulting  from 
attempting  to  separate  aluminum  from  titanium  by  either  fused  or 
dissolved  sodium  hydroxide. 

baskerviixe's  method. 

Baskerville*  has  proposed  the  separation  of  titanium  from  iron  and 
aluminum  by  boiling  the  neutralized  solution  of  the  chlorides  for  a 
few  minutes  in  presence  of  sulphurous  acid.  The  test  separations  as 
given  by  him  are  sharp,  and  a  single  precipitation  is  said  to  suffice,  the 
titanium  being  free  from  iron  and  easily  filterable.  This  last  statement 
and  the  ready  precipitabilit}'  are  fully  confinned  by  the  experiments 
of  the  writer  on  tituniferous  iron  ores,  but,  although  the  titanium  is 
completely  thrown  out,  it  carries  with  it  a  little  iron,  for  instance, 
about  0.25  per  cent  VeX>.^  with  8  to  10  per  cent  TiOg.  Zirconium  w^ould 
probably  ))o  likewise  precipitjited  (see  p.  77)  and  phosphorus  per- 
haps also,  ]>ut  this  last  point  has  not  been  investigated;  neither  has  the 
applicability  of  the  method  to  aluminous  rocks  been  tested. 

XIII.  BARIUM   (ZIRCONIUM,  TOTAL  SULPHUR). 

lieOAioji'S  for  esti  matlmj  hariam  In  a  Hcparati'  p<  nation  of  rock.  powd<:r, — 
It  has  been  said  above  (p.  08)  that  onh'  in  very  exceptional  cases  will 
barium  be  found  with  the  calcium  and  strontium  after  two,  or  possibly 
three,  precipitations  of  the  latter  as  oxalate,  since  it  passes  into  the 
filtrates  with  the  magnesium,  whence  it  may  be  obtained  as  sulphate 
after  removal  of  ammoniacal  salts.  Addition  of  some  alcohol  insures 
also  the  recovery  of  traces  of  strontium  if  the  rocks  are  very  rich  in 
it.  But  it  is  unsafe  to  regard  the  amount  thus  separated  from  the 
magnesium  as  representing  the  total  amount  of  })arium  in  the  rock.    It 

iJour  Am.  Chem.  Soc,  Vol.  XVI,  p.  i^T,  \m\. 
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will  almost  always  be  found  too  low,  probably  for  the  rea.son  that 
there  are  opportunities  during  the  anal^^sis  for  slight  losses.  It  is  Ije^t 
to  estimate  it  in  a  separate  2-gram  portion,  which  may  also  .serve  witL 
advantiige  for  the  estimation  of  zirconium  and  total  sulphur. 

ModrH  ofaffack  and  sifhsequeat  treatnujif, — If  zirt^onium  and  sulphur 
are  not  to  be  looked  for,  the  simplest  procedure  is  to  decompose  thr- 
powder  by  sulphuric  and  hydrofluoric  acids  (see  p.  Oi>,  under  Titaniunj  L 
and  to  comi)let(^.  the  purification  of  the  barium  sulphate  thus  obtaiiK-.i 
in  the  manner  described  in  the  third  paragraph  below. 

If  zirconium  and  sulphur  are  both  to  be  likewise  determined,  decora- 
position  is  effected  by  fusing  over  the  Bunsen  flame  and  then  over  th»^ 
blast  >vith  sulphur-free  sodium  carbonate  and  insufficient  niter  to 
injure  the  cruci])le,  first  fitting  the  latter  snugly  into  a  hole  in  asTiesu*^ 
board  (Lunge)  to  prevent  access  of  sulphur  from  the  gas  flame.  Id 
case  sulphur  is  not  to  be  regarded,  the  niter  and  asbestos  board  are 
omitted.  After  thorough  disintegration  of  the  melt  in  water,  to  which 
a  drop  or  two  of  methyl  or  ethyl  alcohol  has  been  added  for  the  pur- 
pose of  reducing  manganese,  the  solution  is  filtered  and  the  residue 
washed  with  a  very  dilute  solution  of  sodium  carbonate  free  from  bicar- 
bonate. This  is  to  prevent  turbid  washings.  A  yellow  color  in  the 
filtrate  indicates  chromium. 

For  the  further  treMment  of  the  filtrate  see  Sulphur,  p.  100,  and 
Chromium  (colorimetric  method),  p.  80. 

The  residue  is  dissolved  in  quite  dilute  warm  sulphuric  acid  (stronger 
acid  ma}'  be  used  if  barium  only  is  sought)  and  filtered  through  the 
oiiginal  filter.  This,  with  its  contents,  is  ignited,  evaporated  with  hydro- 
fluoric and  sulphuric  acid,  and  taken  up  with  hot  dilute  sulphuric  acid 
The  filtrate,  added  to  the  former  one,  now  contains  all  the  zirconium 
(see  pp.  75-76  for  its  further  treatment).  The  residue  contains  all  the 
barium,  besides  some  of  the  strontium,  and  perhaps  a  good  deal  of 
calcium.  It  is  fused  with  sodium  carbonate,  leached  with  water,  the 
residue  dissolved  off  the  filter  by  a  few  drops  of  hydrochloric  acid, 
from  wliich  solution  the  barium  is  thrown  out  by  a  large  excess  of  sul- 
phuric acid.  A  single  solution  of  the  barium  sulphate  in  concentrate<l 
sulphuric  acid  and  reprecipitation  by  water  suffices  to  remove  ti-aces 
of  calcium  which  might  contaminate  it  if  the  rock  was  one  rich  in  cal- 
cium, and  even  strontium  is  seldom  retained  b}'  it  in  quantity  sufficient 
to  give  concern.  Should  this  be  the  case,  however,  which  will  occur 
when  the  SrO  and  BaO  are  together  in  the  rock  in,  roughly  speaking. 
0.2  and  0.4:  per  cent,  res^^ectively,  the  only  satisfactory  way  is  to 
convert  the  sulphates  into  chlorides  and  to  apply  to  the  mixture  the 
ammonium-chromate  method  of  separation  (p.  63). 

Barium  and  strontium  sulphates  can  be  brought  into  a  condition  for 
testing  spectroscopically  l)y  reducing  for  a  very  few  moments  the 
whole  or  part  of  the  precipitate  on  a  platinum  wire  in  the  luminous 
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tip  of  a  Bunsen  burner,  and  then  moistening  with  hydroc*hloric  acid. 
This  should  be  known  to  everyone,  but  probably  is  not. 

The  procedure  outlined  in  the  foregoing  paragraphs  for  the  estima- 
tion of  calcium,  strontium,  and  barium  in  silicate  rocks  is  the  one  which 
long  experience  has  shown  to  be  best  adapted  for  securing  the  most 
satisfactory  results  with  a  minimum  expenditure  of  time.^  Even  where 
no  attempt  is  made  to  separate  (contaminating  traces  of  SiO  and  BaO 
one  from  the  other,  the  error  is  usually  of  no  greiit  consequence,  for 
an  absolute  error  of  even  25  per  cent  in  a  substance  constituting  only 
one  or  two  tenths  pur  cent  of  a  rock  is  ordinarily  of  small  moment 
compared  with  the  ability  to  certify  to  its  presence  with  approximate 
correctness. 

With  such  small  amounts  of  barium  as  are  usually  found  in  rocks  it 
is  doubtful  if  Mar's*  method  for  the  separation  of  barium  from  calcium 
and  magnesium,  by  the  solvent  action  of  concentrated  hydrochloric 
acid  mixed  with  10  per  cent  of  ether  on  the  chlorides,  could  be  con- 
veniently applied  here,  although  for  larger  amounts  the  method  would 
seem  to  be  accurate  and  easily  executed.  Moreover,  it  would  proba- 
bly not  entirely  remove  contaminating  strontium,  and  hence  offers  no 
advantage. 

XIV.  ZIRCONIUM. 

This  element  is  rarely  looked  for  by  chemists,  though  shown  by  the 
microscope  to  be  one  of  the  most  constant  rock  constituents,  usually 
in  the  form  of  zircon,  in  which  occurrence  its  amount  can  be  approxi- 
matel}'^  judged  of  and  a  chemical  test  rendered  almost  unnecessary;  but 
sometimes  it  occurs  in  other  minerals,  and  is  then  unrecognizable  under 
the  microscope.  It  may  rarely  be  present  up  to  a  few  tenths  of  1  per 
cent  of  the  rock. 


For  its  detection  and  estimation  in  such  t^ses,  or  whenever  a  search 
for  it  seems  called  for,  the  following  procedure,  based  on  a  method 
by  G.  H.  Bailey,'  has  been  devised,  which  serves,  when  carried  out 
with  care,  to  detect  with  certainty  the  merest  trace — 0.02  per  cent,  for 
instance — in  1  gram. 

The  preliminary  treatment  of  the  rock  powder  has  been  fully  given 
under  Barium  (p.  74),  where  the  separation  from  barium  has  been 
described  and  also  the  Concentration  of  the  zirconia  in  a  small  amount 
of  very  dilute  sulphuric  solution.  This  should  probably  not  con- 
tain much  above  1  per  cent  of  sulphuric  acid,  though  the  actuall}^ 
permissible  limit  has  not  been  established.     To  the  solution,  which 

»For  details  consult  W.  F.  Hillebrand:  Jour.  Am.  Chem.  Soc.,  Vol.  XVI,  p.  83,1894;  Chemical  News, 
Vol.  LXIX,  p.  147.  1894. 
«Am.  Jour.  8ci.,  3d  series,  Vol.  XLIII.  p.  621,  1892. 
«Jour.  Chem.  Soc.,  Vol.  XLIX,  pp.  149,  481, 1886. 
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should  be  in  a  small  flask,  is  now  added  hydrogen  peroxide  to  oxidize 
the  titanium,  and  then  a  few  drops  of  a  soluble  orthophosphate  solution. 
The  flask  is  set  aside  in  the  cold  for  twenty-four  to  forty -eight  hours. 
If  the  color  bleac^hes  after  a  time,  more  hydrogen  peroxide  should  t>e 
added.  Under  these  circumstances  the  zirconium  is  thrown  out  as 
phosphate  and  collects  as  a  floc».culent  precipitate,  which  at  this  stage 
is  not  always  pure.  No  matter  how  small  or  insignificant,  it  is  col- 
lected on  a  filter,  ignited,  fused  with  sodium  carbonate,  leached  with 
water,  the  filter  again  ignited,  fused  with  very  little  acid  potas^siiim 
sulphate,  brought  into  solution  in  hot  water  with-a  few  drops  of  dilute 
sulphuric  acid,  poured  into  a  flask  of  about  20  cm.'  capacity,  a  few 
drops  of  hydrogen  peroxide  and  of  sodium  phosphate  added,  and  the 
flask  set  aside.  Titanium  is  now  almost  never  present,  and  the  zirco- 
nium appears  after  a  time  as  a  white  flocculent  precipitate,  which  can 
be  collected  and  weighed  as  phosphate.  For  the  small  amounts  usually 
met  with  it  is  safe  to  assume  that  it  contains  50  per  cent  of  ZiO,  (51.8 
by  theory).  If  the  amount  is  i-ather  large,  it  may  be  fused  with  sodium 
carbonate,  leached,  ignited,  fused  with  acid  potassium  sulphate,  rep  re- 
cipitated  by  ammonia,  and  weighed  as  ZrOj.  Certainty  as  to  its  iden- 
tity can  be  had  by  again  bringing  it  into  solution,  precipitating  by 
ammonia,  dissolving  in  hydrochloric  acid,  evaporating  to  a  drop  or 
two,  and  testing  with  turmeric  paper  or  by  a  microchemical  reaction. 
With  the  very  smallest  amounts  no  color  can  be  obtained  by  this  tur- 
meric-paper test,  which,  however,  responds  readily  to  as  little  as  1 
milligram  of  dioxide  and  with  proper  care  for  as  small  an  amount  as 
0.3  milligram  (Dr.  H.  N.  Stokes).  No  element  other  than  thorium  is 
ever  likely  to  contaminate  the  zirconium  thus  precipitated. 

In  Bailey's  experiments  the  precipitation  was  not  made  by  addition 
of  a  phosphate,  but  is  said  to  be  due  solely  to  the  hydrogen  peroxide, 
the  precipitate  being  a  hydrated  peroxide,  Zr^Og,  or  ZiO,.*  My  own 
efforts  to  secure  a  precipitate  in  acid  solutions  of  zirconium  sulphate 
by  hydrogen  peroxide  alone  were  unsuccessful,  perhaps  for  lack  of  a 
sufficiently  strong  peroxide.  The  ability  to  obtain  the  zirconium  free 
from  phosphoric  acid  would  certainly  be  a  great  improvement  on  the 
method  described  above. 

Were  it  not  for  the  necessity  of  working  in  a  weakly  acid  solution^ 
the  separation  of  zirconium  could  be  made  in  the  same  portion  in  which 
the  titanium  is  colorinietrically  determined. 

OTHER  METHODS   OF   SEPARATING   ZIRCONIUM. 

Streit  and  Franz*  claim  to  secure  complete  separation  of  titanium 
from  iron  and  zirconium  by  boiling  the  neutralized  solutions  of  the 

1  Baiiey,  Chemical  News,  Vol.  LX.  p.  6. 1889. 
s  Jour,  iiir  prakt.  Chemie,  Vol.  CVIIl,  p.  66. 1869. 
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sulphates  with  a  large  excess  (50  percent)  of  acetic  acid.  The  method 
has  been  from  time  to  time  recommended,  but  without  any  data  show- 
ing its  value.  The  single  separation  made  bj'^  Streit  and  Franz  was 
far  from  perfect. 

Davis*  sepai'ated  zirconium  sharply  from  aluminum,  but  not  from 
iron,  by  precipitation  as  an  oxyiodate  in  a  boiling  neutralized  solution 
of  chlorides,  but  the  method  is  hardly  applicable  for  rock  analysis. 

Baskerville"  has  proposed  a  method  for  the  separation  of  zirconium 
from  iron  and  aluminum  similar  to  his  method  for  the  separation  of 
titanium  from  those  elements  (p.  73).  It  is  based  on  the  precipitability 
of  ZrOj  by  boiling  the  neutralized  chloride  solution  for  two  minutes  in 
presence  of  sulphurous  acid,  and  seems  to  be  excellent.  As  titanium  is 
always  present  and  is  presumabl}^  quantitatively  thrown  down  also,  the 
two  would  have  to  be  separated  by  h^'drogen  peroxide.  No  tests  as  to 
the  availability  of  the  method  for  separating  the  small  amounts  met 
with  in  rock  analysis  have  been  made. 

XV.  RARE  EARTHS  OTHER  THAN  ZINCONIA. 

For  the  few  cases  in  which  it  may  be  necessary  to  look  for  rare  earths 
other  than  zirconia,  the  following  procedure  is  suggested  as  likely  to 
prove  satisf actor}" :  i 

The  rock  powder  is  thoroughly  decomposed  by  several  paitial  evapo- 
rations with  hydrofluoric  acid,  the  fluorides  of  all  earth  metals  except 
zirconium  are  collected  on  a  platinum  cone,  washed  with  water  acidu- 
lated by  h3^drofluoric  acid,  and  the  precipitate  washed  back  into  the 
dish  or  crucible  and  evapomted  with  enough  sulphuric  acid  to  expel 
all  fluorine.  The  filter  is  burned  and  added.  By  careful  heating  the 
excess  of  sulphuric  acid  is  removed  and  the  sulphates  are  taken  up  by 
dilute  hydrochloric  acid.  The  rare  earths,  with  perhaps  some  alumina, 
are  then  separated  by  ammonia,  washed,  redissolved  in  hydrochloric 
acid,  and  evaporated  to  dryness,  then  tiiken  up  with  water  and  a  drop 
of  hydrochloric  acid,  and  only  enough  ammonium  acetate  to  neutralize 
the  latter  added,  followed  by  oxalic  acid  (not  ammonium  oxalate,  which 
would  fail  to  precipitiite  thorium).  In  this  way  as  little  as  0^03  per  cent 
of  rare  earth  has  been  found  when  working  on  not  more  than  2  grams 
of  materials. 

This  method  eliminates  at  once  most  of  the  aluminum,  all  the  iron, 
phosphorus,  titanium,  and  zirconium,  and  has  the  further  advantage  of 
collecting  with  the  earthy  fluorides,  as  UF^,  an}"  uranous  uranium  that 
the  rock  might  have  held. 

An  alternative  method  would  be  to  fuse  with  sodium  car])onate,  leach 
with  water  to  get  rid  of  phosphorus  as  far  as  possible,  dissolve  the 

1  Am.  Chem.  Jour.,  Vol  XI.  p.  27,  iaS9. 

2Jour.  Am.  Chem.  Soc.  Vol.  XVI,  p.  47o,  ls\)l.  Chemical  Ne\v>.  Vol.  LXX,  p.  57,  1894. 
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residue  in  lydrochloric  acid,  separate  silica  as  usual,  precipitate  alu- 
mina, etc.,  by  ammonia,  dissolve  the  precipitate  again  in  hydrochloric- 
acid,  evapomte,  and  proceed  as  by  the  former  method,  which  in  most 
cases  would  undoubted!}'  give  better  results  than  this  one. 

XVI.  PHOSPHORUS. 

It  is  sometimes  possible  to  extract  all  phosphorus  from  a  rock  by 
simple  digestion  with  nitric  acid,  but  quite  as  often,  if  not  oftener. 
this  fails;  hence  the  necessity  for  resorting  to  one  of  the  longer  methods 
of  extraction  detailed  below. 

PROCEDITRE   WHEN   MATERIAL   IS  AMPLE. 

When  material  is  ample  it  is  best  to  use  one  portion  for  phosphoni< 
only  and  to  proceed  as  follows: 

Fuse  with  sodium  carbonate,  separate  silica  by  a  single  evaporation 
with  nitric  acid,  treat  the  ignited  silica  with  hydrofluoric  and  a  drop 
or  two  of  sulphuric  acids,  evapoi-ate  to  expel  hj^drofluoric  acid,  bring 
the  small  residue  into  solution  b}^  boiling  with  nitric  acid  and  add  it 
to  the  main  portion,  in  which,  after  addition  of  considerable  ammo- 
nium nitrate,  precipitate  the  phosphorus  by  molybdate  solution. 

The  turbidity  often  observed  on  dissolving  the  precipitated  and 
washed  phospho-molybdate  in  ammonia  is  due  to  a  compound  of  phos- 
phorus. If  the  addition  of  a  small  fmgment  of  a  crystal  of  citric  or 
tartaric  acid  fails  to  dissolve  it,  this  should  always  be  re-fused  with 
sodium  carbonate,  extracted  with  water  and  the  filtrate  otherwise 
treated  as  above,  in  order  to  secure  the  phosphorus  in  it. 

According  to  Gooch  and  Austin,*  in  order  to  secure  a  magnesium- 
ammonium  phosphate  of  normal  composition,  the  procedure  at  this 
point  should  be  as  follows:  To  the  phosphate  solution,  containing  not 
more  than  5  to  10  per  cent  of  ammonium  chloride  and  a  slight  excess 
of  magnesia  mixture,  a  little  ammonia  is  added,  and  the  precipitate  is 
washed  in  due  time  with  weak  ammonia  water.  In  general,  however, 
as  these  conditions  can  seldom  be  fulfilled,  thev  recommend  to  decant 
the  supernatant  liquid  through  the  filter  which  is  later  to  receive  the 
precipitate,  to  dissolve  this  in  as  little  hydrochloric  acid  as  possible,  to 
reprecipitate  by  dilute  ammonia  without  further  addition  of  magnesia 
mixture,  and  to  wash  finalh'  with  weakly  ammonia<^l  water.  Excess 
of  ammonia,  of  ammonium  salts,  and  of  precipitant  are  all  objection- 
able. In  rock  analysis  the  second  precipitation  will  seldom  be  neces- 
sary. For  ignition,  etc.,  of  the  precipitate,  see  this  subject  under 
Magnesium  (p.  66), 

»Ara.  Jour.  Sci.,  4ih  series,  Vol.  VII,  p.  I.s7,  1899:  Zoiisehr.  Iiir  anorg.  t;hemu»,  Vol.  XX,  p.  IJl. 
3899;  Cheraicjil  News.  Vol.  LXXIX.  pp.  ZW,  I'U,  2:^,  1899. 
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PROCEDURE   WHEN   MATERIAL  IS  SCANTY. 

The  following  procedure  admits  of  determining  in  the  same  portion, 
besides  phosphorus,  barium,  iron,  vanadium,  chromium,  and  titanium, 
the  last  two  either  colorimetrically  or  gravimetrically,  and  is  in  large 
part  extracted  from  a  paper  by  Dr.  T.  M.  Chatard.^ 

Silica  is  removed  by  hydrofluoric  and  sulphuric  acids,  excess  of  flu- 
orine expelled,  the  residue  brought  into  solution  as  far  as  possible  with 
sulphuric  or  hydrochloric  acid  and  hot  water,  filtered,  the  residue 
ignited,  fused  with  sodium  carbonate,  dissolv^ed  in  hydrochloric  acid, 
and  the  solution,  after  precipitation  of  barium,  added  to  the  main  one, 
which  is  now  precipitated  by  ammonia  to  get  rid  of  the  magnesium 
salts  usually  present  and  thus  insure  a  cleaner  subsequent  fusion  with 
sodium  carbonate. 

The  precipitated  AljOj,  PjOj,  Cr^Oj,  FcjO,,  and  TiO,  is  dissolved  in 
hot  hydrochloric  acid  and  filtered  into  a  large  platinum  crucible,  the 
filter  burned  and  added,  the  solution  evaporated  to  pastiness,  a  little 
water  added  to  dissolve  the  salts,  and  dr}'  sodium  carbonate  added  in 
portions  and  stirred  in  thoroughl}-  to  prevent  lumpiness  in  the  fusion 
to  follow,  which  is  continued  for  half  an  hour.  Addition  of  sodiuui 
nitrate  is  not  necessaiy. 

The  fused  mass  is  boiled  out  with  water  and  washed  with  ver}'  dilute 
sodium-carbonate  solution.  In  the  residue  iron  and  titanium  can  be 
determined  bv  the  methods  alreadv  described.  In  the  filtrate  chro- 
mium  can  be  determined  colorimetrically  if  present  in  sufficient 
amount  to  give  a  pronounced  color  (see  p.  80).  Afterwards,  or  imme- 
diately if  the  chromium  is  not  to  be  thus  estiir  ated,  enough  ammonium 
nitmte  is  added  to  react  with  all  the  carbonate  and  the  solution  is 
digested  on  the  bath  till  most  of  the  ammonium  carbonate  is  gone. 
Nearly  if  not  quite  all  alumina  is  thus  thrown  out,  carrying  with  it  all 
phosphorus.  The  precipitate  is  washed  with  dilute  ammonium-nitmte 
solution  till  the  yellow  color  wholly  disappears,  after  which  it  is  dis- 
solved in  nitric  acid  and  the  phosphorus  thrown  out  b}^  molybdate 
solution.  The  filtrate,  containing  chromium  and  vanadium,  can  be 
treated  as  detailed  in  the  next  following  sections. 

XVII.  CHROMIUM. 

If  vanadium  is  absent,  or  nearh'  so,  as  is  apt  to  })e  the  case  in  those 
highly  magnesian  rocks  (peridotites)  usually-  carrying  a  good  deal  of 
chromium,  the  following  separation  and  gravimetric  method  for  chro- 
mium gives  good  and  concordant  results;  but  in  presence  of  vanadium, 
and  it  is  best  generally  to  assume  its  presence,  the  colorimetric  method 
should  always  be  adopted. 

» Am.  Chera.  Jour.,  Vol.  XIII,  p.  106,  1891;  Bull.  V.  S.  Geol.  Survey  No.  78,  p.  87;  Chemical  News, 
Vol.  LXIII,  p.  267,  1891. 
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GRAVIMETRIC   METHOD. 

Having  obtained  chromium  in  solution  as  chromate  and  free  from 
all  else  but  a  little  alumina,  as  at  the  conclusion  of  the  preoediag-  sec- 
tion on  phosphorus,  proceed  as  follows: 

Concentrate  if  necessary  and  add  fresh  ammonium  sulphide,  or 
introduce  hydrogen  sulphide.  The  chromium  is  reduced  and  appears 
as  a  precipitate  of  sesquioxide  mixed  with  the  rest  of  the  alumina. 
This  precipitate  is  now  treated  according  to  Baubignj^  ^  by  dissolving 
in  nitric  acid,  evaporating  to  near  dryness  and  heating  with  strong 
nitric  acid  and  potassium  chlorate,  finally  evaporating  to  dryness  to  get 
rid  of  the  acid.  Oxidation  is  complete  and  veiy  speedy.  On  dilution 
with  cold  water,  acid  sodium  carbonate  is  added  in  slight  excess,  and 
after  two  or  three  hours  the  precipitated  alumina  is  filtered  oflf.  From 
the  filtrate  the  chromium  is  then  thrown  out  by  fresh  ammonium  sul- 
phide, redissolved  and  reprecipitated  to  f ree  from  alkali,  and  weighed. 

The  separation  of  aluminum  from  chromium  by  hydrogen  peroxide 
in  ammoniacal  solution,  as  recommended  by  Jannasch  and  Cloedt,"  has 
been  shown  by  Friedheim  and  Briihl,'  together  with  most  of  the  other 
separations  of  Jannasch  based  on  the  use  of  hydrogen  peroxide  and 
from  which  so  much  was  hoped,  to  be  valueless. 

COLORIMETRIC   METHOD. 

For  this  very  accurate  and  by  far  the  quickest  method*  for  deter- 
mining chromium  in  rocks  and  ores  where  the  amount  does  not  exceed 
a  few  per  cent,  there  is  needed  the  aqueous  extract  of  a  sodium-car- 
bonate fusion  of  the  rock  (as  obtained,  for  instance,  under  Phosphorus, 
p.  79)  in  order  to  compare  its  color  with  that  of  a  standard  solution. 

Preparation  and  strength  of  standard  solutioji. — This  standard  solu- 
tion is  made  by  dissolving  0.25525  gram  or  double  that  amount  of 
pure  potassium  monochromate  in  one  liter  of  water  made  alkaline  by 
a  little  sodium  carbonate.  Each  cubic  centimeter  then  corresponds  to 
one-tenth  milligram  or  two-tenths  milligram  of  chromic  oxide  (Cr^Os)* 
in  which  condition  chromium  is  usually  reported  in  rocks  and  ores.  It 
is  probably  inadmissible  to  increase  the  strength  of  the  standard  much 
above  the  figure  given. 

Preparation  of  tlie  test  solution, — Before  filtering  the  aqueous 
extract  of  the  sodium-carbonate  fusion  a  few  drops  of  alcohol  (eth\'l  or 
methyl)  are  added  to  destroy  the  (»olor  of  sodium  manganate.  If  the 
yellow  color  of  the  filtrate  is  very  faint,  concentration  by  evaporation 

1  Bull.  Soc.  Chimique  (n.8.).  Vol.  XLII,  p.  291,  1884;  Chemical  News,  Vol.  L,  p.  18, 1886. 

2Zeitschr.  fiir  anorg.  Chcmie.  Vol.  X,  p.  402,  1895. 

szeitschr.  fiir  anal.  Chemle.  Vol.  XXXVIIl.  p.  681,  1899. 

<\\.  F.  Hillebrand.  Jour.  Am.  Chem.  Soc.,  Vol.  XX,  p.  4M,  1898:  Chemical  News,  Vol.  LXX\^^.pp. 
227,  239,  1898:  Bull.  U.  S.  Geol.  Survey  No.  167,  p.  37;  first  applied  by  L.  de  Koningh  (Nederl.Tyds.TOor 
Phann.  Chem.  and  Tox..  1889)  for  the  estimation  of  chromium  in  foodstuffs. 
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will  strengthen  it,  and  less  than  2  milligrams  of  chromic  oxide  in  1 
gram  of  rock  can  then  be  exactly  measured.  For  smaller  amounts  it 
is  best  to  employ  from  3  to  5  grams  of  powder  and  then  to  concen- 
trate the  chromium  by  precipitation  by  mercurous  nitrate,  as  detailed 
in  the  next  section  under  Vanadium  (p.  83);  othei'wise  it  may  be  diffi- 
cult or  impossible,  because  of  the  large  amount  of  alkali  carbonate 
present,  to  obtain  a  filtrate  of  sufficiently  small  bulk  to  show  a  decided 
color. 

If  niter  has  been  used  in  the  fusion  and  the  crucible  has  been  at  all 
attacked  by  it,  a  yellow  coloration  of  the  filtrate  may  be  due  to  dis- 
solved platinum,  but  neither  the  proportion  of  niter  nor  the  tempera- 
ture of  the  blast  should  ever  be  high  enough  to  pennit  the  crucible  to 
be  attacked.  ^ 

Comparison  of  coloi's, — The  final  solution  is  transferred  to  a  gradu- 
ated flask  of  such  size  that  its  color  shall  l)e  weaker  than  that  of  the 
standard  chromium  solution.  Definite  amounts  of  the  latter  are  then 
diluted  with  water  from  a  burette  until  of  the  same  strength  as  the 
test  solution,  exactly  as  described  on  page  68  for  the  colorimetric 
estimation  of  titanium.  For  very  minute  amounts  it  is  necessary  to 
use  Nessler  tubes,  as  in  ammonia  estimations,  instead  of  the  glasses 
and  apparatus  described  and  depicted  under  Titanium  (p.  70). 

As  with  colorimetric  methods  in  general,  this  one  gives  better  results 
with  small  than  with  large  percentages  of  chromium,  yet  it  can  be 
applied  in  the  latter  cases  with  satisfactor}'  results  by  making  a  larger 
number  of  consecutive  comparisons  with  the  same  solution. 

A    FEW   (X>MPARATIVE    DATA. 

A  few  comparisons  between  colorimetric  and  gravimetric  detenni- 
nations  of  chromium  are  here  given  to  show  the  order  of  agreement,  * 
the  former  having  been  made  several  months  •  and  even  years  after 
the  latter. 


Gravimetric 
per  cent  CrgOs- 

1   Colorimetric 
per  cent  CrjOs. 

Trace. 

1 
1 

0.018 

0.05 

.051 

.14 

.12 

.08 

1 

.^38 

Trace. 

.013 

None. 

1 

.0080 

None. 

1 
! 

.0067 

The  outcome  was  somewhat  surprising,  for  it  was  hardly  to  be 
expected  that  the  long  and  laborious  quantitative  separations  should 
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have  resulted  so  well  as  they  are  shown  to  have  done.  It  should  be 
mentioned  that  for  the  gravimetric  tests  but  one  or  two  grams  at  mo^t 
were  used,  which  accounts  for  the  reported  absence  of  chromium  in 
two  instances,  this  report  being  based  on  the  lack  of  color  in  the  aque- 
ous extmct  of  the  alkali  fusion  after  removal  of  manganese. 

XVIII.  VANADIUM    (CHROMIUM)    AND    MOLYBDENUM. 
DISTRIBUTION   OF   VANADIUM    AND  "MOLYBDENUM. 

The  wide  distribution  of  vanadium  thoughout  the  earth's  crust  has 
in  recent  years  been  clearly  established  (see  ante,  p.  18),  not  only  in  oi'es 
and  in  coals,  but  in  clays,  limestones,  sandstones,  and  igneous  rocks.^ 
The  writer  has  shown  (loc.  cit.)  that  vanadium  occui'S  in  quite  appre- 
ciable amounts  in  the  more  basic  igneous  and  metamorphic  rocks 
up  to  0.08  per  cent  or  more  of  VjO,,  but  that  it  seems  to  be  absent,  or 
nearly  so,  from  the  highly  siliceous  ones.  Some  of  their  ferric  alumi- 
nous silicate  constituents  carry  still  higher  percentages — up  to  0.13 
per  cent  Yfi^  in  a  biotite  separated  from  a  pyroxenic  gneiss.  ^loly b- 
denum,  on  the  other  hand,  appears  to  be  confined  in  quantities  suscep- 
tible of  detection  to  the  more  siliceous  rocks,  and,  except  perhaps  in 
rare  instances,  is  not  present  in  them  in  quantitatively  determinable 
amount  when  opemting  on  5  grams  of  material.  Hence  the  quanti- 
tative search  for  vanadium  will  usually  be  limited  to  rocks  with  les< 
than  00  per  cent  of  silica.  The  search  for  it  even  then  will  perhaps  not 
often  warrant  the  necessary  expenditure  of  time,  but  in  this  connec- 
tion it  is  to  be  remembered  that  neglect  to  estimate  it  introduces  an 
error  in  the  figures  for  both  ferrous  and  ferric  oxides,  which  in  ex- 
treme cases  met  with  may  be  of  considerable  moment.  (See  p.  58,  and 
also  pp.  95-96.) 

DESCRIPTION   OF   METHOD. 

In  the  following  method  there  is  nothing  absolutely  novel  except 
that  chromium  and  vanadium,  when  together,  need  not  l>e  separated, 
but  are  determined,  the  former  colorimetrically,  as  already  de.«icribed 
(p.  80),  the  latter  volumetricalh%  in  the  same  solution.'- 

Five  grams  of  the  rock  are  thoroughly  fused  over  the  blast  with 
20  of  sodium  carbonate  and  3  of  sodium  nitrate.  After  extracting 
with  water  and  reducing  manganese  with  alcohol  it  is  probabU'  ijuite 
unnecessary,  if  the  fusion  has  been  thorough,  to  remelt  the  residue 

1  \V.  F.  Hilkbrand,  Distribution  and  quantitative  occurrence  of  vanadium  and  molybdenum  in  nx*t? 
of  the  United  States:  Am.  Jour.  Sci.,  4th  series,  Vol.  VT,  p.  209, 1S98:  Chemical  News,  Vol.  LXXVIII, 
p.  216.  1898;  Bull.  U.  S.  Geol.  Survey  No.  167,  p.  49. 

2\V.  F.  Hillebrand:  Jour.  Am.  Chem.  Soe.,  Vol.  XX.  p.  461,  1S9H:  Chcmicnl  News.  Vol.  IJtXVITI. 

p.  295,  189S;  Bull.  U.  S.  (ieol.  Surv.,  Xo.  167,  p.  44.  ^-^  , 
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as  above,  though  for  some  iimgnetites  and  other  ores  containing  larger 
amounts  of  vanadium  than  the  generality  of  rocks,  this  may  be  neces- 
sary, as  Edo  Claassen  has  shown.*  The  aqueous  extract  is  next  nearly 
neuti-alized  by  nitric  acid,  the  amount  to  be  used  having  been  conven- 
iently ascertained  by  a  blank  test  with  exactly  20  grams  of  sodium 
carbonate,  etc. ,  and  the  solution  is  evaporated  to  approximate  dryness. 
Care  should  be  taken  to  avoid  overrunning  neutrality,  because  of  the 
reducing  action  of  the  nitrous  acid  set  free  from  the  nitrite  pro- 
duced during  fusion,  but  when  chromium  is  present  it  has  been  my 
experience  that  some  of  this  will  invariably  be  retained  b}'  the  pre- 
cipitated silica  and  alumina,  though  only  in  one  case  have  1  observed 
a  retention  of  vanadium,  -it  being  then  large.  The  use  of  ammonium 
nitrate  instead  of  nitric  acid  for  converting  the  sodium  carbonate  into 
nitrate  does  not  seem  to  lessen  the  amount  of  chromium  retained  by 
the  silica  and  alumina. 

As  a  precautionary  measure,  therefore,  and  always  when  chromium 
is  to  be  estimated  also,  the  silica  and  alumina  precipitate  should  be 
evaporated  with  hydrofluoric  and  sulphuric  acids,  the  residue  fused 
with  a  little  sodium  carbonate  and  the  aqueous  extract  again  nearly 
neutmlized  with  nitric  acid  and  boiled  for  a  few  moments,  the  filtrate 
being  added  to  the  main  one. 

Mercurous  nitrate  is  now  added  to  the  cold  alkaline  solution  in  some 
quantity,  so  as  to  obtain  a  precipitate  of  considerable  bulk,  containing, 
besides  mercurous  carbonate,  chromium,  vanadium,  molybdenum,  tung- 
sten, phosphorus,  and  arsenic,  should  all  happen  to  be  in  the  rock. 
The  mercurous  carbonate  serves  to  ^'ounteract  any  acidity  resulting 
from  the^ decomposition  of  the  mercurous  nitrate.  Precipitating  in  a 
slightly  alkaline  instead  of  a  neutral  solution,  renders  the  addition  of 
precipitated  mercuric  oxide  unnecessary  for  correcting  this  acidity. 
If  the  alkalinity,  as  shown  by  the  formation  of  an  unduly  large  pre- 
cipitate, should  have  been  too  great,  it  may  be  reduced  by  careful 
addition  of  nitric  acid  until  an  added  drop  of  mercurous  nitrate  no 
longer  produces  a  cloud. 

After  heating  and  filtering,  the  precipitate  is  ignited  in  a  platinum 
crucible,  after  drying  and  removing  from  the  paper  to  ol)viate  any 
chance  of  loss  of  molybdenum  and  of  injury  to  the  crucible  by  reduc- 
tion of  arsenic.  The  residue  is  fused  with  a  very  little  sodium  car- 
bonate, leached  with  water,  and  the  solution,  if  colored  yellow,  filtered 
into  a  graduated  flask  of  25  or  more  cubic  centimeters  capacity.  The 
chromium  is  then  estimated  accurately  in  a  few  minutes  by  comparing 
with  a  stiindard  alkaline  solution  of  potassium  monochromate  (p.  80). 
Then,  or  earlier  in  absence  of  chromium,  sulphuric  acid  is  added  in 
slight  excess  and  molybdenum  and  arsenic,  together  with  occasional 
traces  of  platinum,  are  precipitated  by  hydrogen  sulphide,  preferably 

1  Am.  Chem.  Jour.,  V61.  VIII,  p.  -137.  LSSC.        Digitized  by  VJWVJV  IC 
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in  u  small  pressure  l)ottle.*  If  the  color  of  the  precipitate  indicates 
absence  of  arsenic  the  filter  with  its  contents  is  carefully  ignited  in 
porcelain,  and  the  delicate  sulphuric-acid  test  for  molyMenum  ij^ 
applied  as  follows:  The  moh'bdenuin  compound  is  heated  in  porcelain 
with  a  single  drop  of  strong  sulphuric  acid  till  the  acid  is  nearly  vola- 
tilized. On  cooling  a  beautiful  blue  color  is  proof  of  the  presence  of 
molybdenum. 

The  filtmte,  in  bulk  from  25  cm.^  to  100  cm.'  is  boiled  to  expel  hydro- 
gen sulphide,  and  titmted  at  a  temperature  of  70^  to  80^  C.  with  a 
very  dilute  solution  of  permanganate  representing  about  1  mg.  of 
VgOj  per  cubic  centimeter  as  calculated  from  the  iron  strength  of  the 
permanganate,  one  molecule  of  VjOj  being*  indicated  for  each  one  of 
Fe203.  One  or  two  checks  are  always  to  be  made  by  reducing  again 
by  means  of  a  current  of  sulphur  dioxide  gas,  boiling  this  out  again.* 
and  repeating  the  titration.  The  latter  results  are  apt  to  be  a  very 
little  lower  than  the  first  and  are  to  he  taken  as  the  correct  ones. 

In  case  the  volume  of  permanganate  used  is  so  small  as  to  make 
doubtful  the  presence  of  vanadium,  it  is  necessary  to  apply  a  qualita- 
tive test,  which  is  best  made  as  follows:  The  solution  is  evaporated  and 
heated  to  expel  excess  of  sulphuric  acid,  the  residue  is  taken  up  with 
tw  o  or  three  cubic  centimeters  of  water  and  a  few  drops  of  dilute  nitric 
acid,  and  a  couple  of  drops  of  hj'drogen  peroxide  are  added.  A  char- 
acteristic brownish  tint  indicates  vanadium.  Unless  the  greater  pirt 
of  the  free  sulphuric  acid  has  been  removed  the  appearance  of  this 
color  is  sometimes  not  immediate  and  pronounced,  hence  the  above 
precaution.  It  is  also  necessary  that  the  nitric  acid  shall  be  in  con- 
siderable excess,  sin(*e  in  a  neutral  or  onl}^  faintly  acid  solution  the 
color  does  not  appear  strongly. 

The  above  is  a  surer  test  to  appl}'  than  the  following:  Reduce  the 
bulk  to  about  10  cubic  centimeters,  add  ammonia  in  excess  and  intm- 
duce  hydrogen  sulphide  to  saturation.  The  beautiful  cherry-red  color 
of  vanadium  in  ammonium-sulphide  solution  is  much  more  intense 
than  that  caused  by  hydrogen  peroxide  in  acid  solution,  but  the  action 
of  ammonia  is  to  precipitate  part  or  all  of  the  vanadium  with  the 
chromium  or  aluminum  that  may  be  present  or  with  the  manganese 
used  in  titrating,  and  ammonium  sulphide  is  unable  to  extract  th;^ 
vanadium  wholly  from  these  combinations.     Usually,  however,  the 

1  From  a  sulphuric  solution  the  separation  of  platinum  and  molybdenum  by  hydrogen  salphido  i* 
much  more  rapid  and  satisfactory  than  from  a  hydrochloric  solution. 

'•  The  direct  use  of  a  solution  of  sulphur  dioxide  or  of  an  alkali  sulphite  is  inadmiflsible  unless  tht^e 
have  been  freshly  prepared,  since  after  a  lapse  of  time  they  contain  other  oxidizable  bodies  than  sul- 
phurous ncid  or  a  sulphite.  The  sulphur  dioxide  is  beat  obtained  as  wanted  by  heating  a  flask  contain- 
ing n  j-olution  of  sulphur  dioxide,  or  of  a  sulphite  to  which  sulphuric  acid  has  been  added. 

The  expulsion  of  the  las*;  traces  of  sulphur  dioxide  is  said  to  be  more  effectively  accompUthed  by 
boiling  with  simultaneous  pa5>«age  of  a  rapid  current  of  carbon  dioxide  for  a  few  minutes  at  the  I«u«t 
than  by  boiling  alone.  Because  of  the  small  amount  of  air  carried  with  it.  long  passage  of  the  ga*  i* 
said  to  result  in  slight  oxidation  of  the  vanadium  (Manasse,  Ann.  Chem.  u.  Pharm.,  Vol.  CCXL.  p. 
2;^,  l.<<*t7:  Zcitschr.  fur  anal.  Chemie,  Vol.  XXXIl,  p.  225,  ISOJ). 
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solution  will  show  some  coloration,  and  addition  of  an  acid  precipitates 
brown  vanadium  sulphide,  which  can  be  collected,  ignited,  and  further 
tested  if  desired. 

APPLICATION   OF   THE   METHOD   IN    PRESENCE   OF   RELATIVELY    MUCH   CHRQMICM. 

The  application  of  the  method  in  its  foregoing  simplest  form  is 
subject  to  one  limitation — the  chromium  must  not  be  present  above  a 
certain  moderate  amount.  This  limitation  is  due  to  the  considerable 
amount  of  permanganate  then  required  to  produce  a  clear  transition 
tint  when  titrating  in  a  hot  solution,  as  is  advisable  with  vanadium. 
In  a  cold  solution  of  chromic  sulphate  much  less  permanganate  is 
needed  to  produce  the  peculiar  blackish  tint  without  a  shade  of  green, 
which  aflfords  a  sure  indication  of  excess  of  permanganate,  but  in  a 
hot  and  especially  a  boiling  solution  the  oxidation  of  the  chromium 
itself  takes  place  so  i*apidly  that  a  very  large  excess  of  the  reagent 
may  be  added  before  a  pronounced  end  reaction  is  obtained.  Never- 
theless, quite  satisfactory  determinations  of  as  little  as  one  or  two 
milligrams  of  vanadium  pentoxide  can  be  made  in  presence  of  as  much 
as  30  milligrams  of  chromic  oxide.  To  accomplish  this  it  is  only 
necessary  to  apply  a  simple  correction  obtained  by  adding  permanga- 
nate to  a  like  bulk  of  equally  hot  chromic  sulphate  solution  containing 
approximately  the  same  amount  of  chromium.   . 

Ridsdale^  titrated  the  cold  solution  to  avoid  oxidation  of  chromium, 
and  obtained  accurate  results,  but  in  the  writer's  experience  the  end 
reaction  is  then  uncertain. 


1  Jour.  Chem.  Soc.,  Vol.  VII,  p.  73, 1888. 
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The  following  tables  contain  the  results  of  a  considerable  numtxr 

of  tests,  those  in  Table  II  being  tabulated  separately  in  order  to  shiw 

the  degree  of  accuracy  attainable  with  a  largo  excess  of  chromium  by 

applying  the  correction  above  mentioned  and  also  the  amount  of  this 

correction: 

Table  I. 

Tefftsfor  vanadium  in  the  presence  of  chromium. 


1       No. 

Chromic 
oxide. 

Vanadium 
peutoxide. 

Milligrams. 

Vanadium 

pentoxide 

found. 

Ern>r. 

MiUigrains. 

MUligraim. 

itiUigratu. 

1 

1 

9.87 

9.22 

-0.15 

2 

1 

.94 

1.04 

.98 

-r  .10 
4-  .04 

3 

1.5 

5.25 

5.49 

-f  .24 

"^ 

5.43 

-r  .19 

4 

2 

5.62 

5.5 
5.5 

-.12 
-.12     , 

5 

3 

4.68 

4.78 
4.78 
4.83 

^  .10     1 

-f  .10    ! 

+  .15     1 

6 

3 

5.62 

5.58 
5.58 

-.04  ; 

-.04     1 

7 

1 

3.5 

18.74 

18.89 
18.97 

+  .15     1 
+  .23     i 

1 

8 

6 

5.6 

6.1 

-f  .50 

9 

6 

4.68 

4.78 

-f-  .10 

10 

6 

5.62 

5.58 

-  .04 

11 

10 

5.62 

5.58 

-  .04 

12 

10 

23.52 

23,81 
23.71 

-f  .29 
-f  .19 

13 

10 

46.85 

46.98 
47.20 

-f  .13 
+  .35 

14 

26 

23.52 

23.65 
23.75 

-r  .  13    j 
+  .23    _ 

. 

87.5 

23. 52 

23.  71 

+  .19    i 
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T.\BLE    II. 

I  Showing  application  of  correction  for  larger  amounts  of  chromium^  obtained  by  adding 
potassium  permanganate  to  an  erpial  bulk  of  solution  containing  a  like  amount  of  chro- 
mic sulphate. 


i 


No. 

Chromic 
oxide. 

Vanadinm 
pentoxidG. 

Vanadium 

pentoxide 

found. 

Vanadium 

pentoxide 

found. 

Krror. 

1 

Volume  of  solu- 
j               tion. 

1 

MiUiffrumtt. 

J^illiffraw)*. 

Cncorrected. 

Corrtcttd. 

y[UU(jram. 

1 

1 

16 

20 

0.94 

1.59 

0.99 

-T  0. 05 

50-100  cni.'» 

17 

20 

1.87 

2.69 
2.39 
2.59 

2.09 
1.79 
1.99 

-i.  .  22 
-  .08 
+  .12 

50-irO  ein.=' 

18 

20 

18.74 

19.4 
19.3 
19.3 

18.  73 
18.63 

18.  as 

-  .01 

-  .11 

-  .11 

50-100  cni."* 

19 

30 

1.87 

2.99 
2.79 
2.79 
2.69 
2.69 

2.14 
1.94 
1.94 
1.84 
1.84 

-f  .07 

4-  .07 

-  .03 

-  .03 

About  100  cm.'* 

1 

20 

30 

1.87 

2.69 
2.89 
2.89 
2.79 

1.79 
2.09 
2.09 
1.99 

-  .08 
+  .22 
^   .22 
-f  .12 

1  200  rm.» 

1 
1 

1 

21 

62 

46.85 

48.60 

47.60 

-  .75 

1  200  oni.» 

111  spite  of  the  fact  that  the  correction  in  most  of  the  trials  of  this 
last  table  represents  a  large  proportion  of  the  permanganate  used,  the 
results  mast  be  considered  satisfactoiy  in  view  of  the  small  amount  of 
vanadium  present,  and  they  show  that  the  method  in  competent  hands 
after  a  little  experience  affords  trustworthy  figures. 

The  method  of  T.  Fischer^ — digestion  of  the  precipitated  lead  salts 
with  a  strong  solution  of  potassium  carbonate — appears  to  offer  the 
long-needed  satisfactory  quantitative  separation  of  arsenic,  phos- 
phorus, chromium,  tungsten,  and  molybdenum  from  vanadium,  the 
normal  lead  meta-vanadate  remaining  quite  unattacked,  according  to 
the  author,  while  the  other  lead  salts  arc  wholly  decomposed,  })ut  the 
applicability  of  this  method  to  the  separation  of  the  minute  amounts 
often  found  in  roc^ks  and  ores  has  not  been  tested.  The  object  has 
been  in  the  pre.sent  case  to  reach  satisfactory  results  with  the  great- 
est expedition,  and  when  chromium  is  not  present  in  considerable 
amount  this  is  accomplished. 

Fortunately,  chromium  is  almost  never  a  prominent  constituent  of 

^  Inaugural  Dissertation,  Rostock,  1S<M.       Digitized  by  VjOOQIC 
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claj's,  coals,  iron  ores,  and  those  rocks  in  which  vanadium  has  thus  far 
been  reported,  for  although  it  is  usually  certain  of  the  most  Imsic  of 
the  silicate  rocks  that  are  highest  in  chromium — as  the  peridotites — 
yet  in  these,  so  far  as  present  experience  teaches,  vanadium  is  lacking, 
a  fact  doubtless  connected  with  the  simultaneous  absence  from  them 
of  ferric-aluminous  silicates. 

CONDITION   OF  VANADIUM  IN   ROCKS. 

The  above  and  elsewhere  mentioned  connection  of  vanadium  with 
the  ferric-aluminous  silicates  of  rocks,  taken  in  connection  with  the 
existence  of  the  mineral  roscoelite,  classed  as  a  vanadium  mica,  indi- 
cates a  condition  of  the  vanadium  corresponding  to  aluminum  and 
ferric  iron,  and  that  it  is  to  be  regarded  as  replacing  one  or  both  of 
these  elements.     Hence  it  should  be  reported  as  VjO,  and  not  as  V^O^. 

What  its  condition  may  be  in  matter  of  secondary  origin,  like  clays, 
limestones,  sandstones,  coals,  and  ores  of  iron,  is  yet  open  to  discus- 
sion. It  was  the  writer's  opinion  until  recentl}',  that  it  should  then  be 
regarded  as  in  the  pentavalent  state  (VjOj),  but  his  work  upon  certain 
remarkable  vanadiferous  sandstones*  of  western  Coloi^ado,  in  which  it 
unquestionably  occurs  as  trivalent  vanadium  (VjO,),  has  led  to  a 
decided  unsettling  of  this  view.  It  is  but  proper  to  recall  that 
Czudnowicz,*  because  of  the  extreme  difficult}^  in  completely  extract- 
ing it  from  iron  ores  by  an  alkali-carbonate  *f usion  and  because  of  the 
easy  reducibility  of  vanadic  acid  b^^  f  eiTous  salts,  under  the  conditions 
in  which  brown  iron  ores  are  supposed  to  form,  considered  the 
vanadium  in  such  ores  to  be  in  a  lower  condition  of  oxidation  (VgO,). 
Lindemann's'  contrary  conclusion  with  regard  to  certain  iron  ores, 
because  the  vanadium  T^as  extracted  as  Yfi^  by  sodium-carbonate 
fusion  without  niter,  is  not  valid,  since  this  would  probably  be  the 
case  even  if  it  existed  in  the  ore  as  VgOj. 

XIX.  FERROUS   IRON. 

COMPARISON    OF    SEALED-TUBE    AND     HYDROFLUORIC-ACID     METHODS 

COMPARATIVE   WORTHLESSNESS   OF  THE    FORMER  IN  ROCK    ANALTSIS. 

No  point  in  rock  analysis  has  been  the  cause  of  greater  solicitude  to 
the  chemist,  and  especially  to  the  minei'alogist  and  petrographer,  than 
the  determination  of  iron  in  ferrous  condition.  The  sealed-tube  or 
Mitscherlich  method  with  sulphuric  acid,  for  a  long  time  the  only 
available  one,  is  in  theoiy  perfect,  since  complete  exclusion  of  oxygen 
is  easily  attainable.  Its  chief  hitherto  recognized  defect  lies  in  the 
inabilit}'  to  alwa^'s  secure  complete  decomposition  of  the  ii'on-bearing' 
minerals,  and  even  to  ascertain,  oftentimes,  whether  or  not  the  deconi- 

1  Hillebrand  and  Ransome:  Am.  Jonr.Sci.,  4th  series,  Vol.  X,p.  120, 1900. 

sPojfK.  Ami.,  Vol.  CXX.  p.  '20,  1863. 

«  Dissertation.  Jena.  1S78.  through  Zeitsch.  fOr  anal.  Chemie,  y^|,:|:||^'^J^,^^^{^l^ 
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position  has  been  complete.  The  addition  of  hydrofluoric  acid  to  the 
sulphuric  in  the  tube,  in  order  to  insure  this  breaking  up,  is  to  l>e 
regarded  as  of  very  doubtful  utility  in  most  cases,  since  the  glass  may 
be  so  strongly  attacked  as  to  add  an  appreciable  amount  of  iron  to  the 
solution,  and  the  hydrofluoric  acid  may  have  exhausted  itself  in  attack- 
ing the  glass  before  the  more  refractory  minerals  succumb.  Never- 
theless, if  decomposition  can  be  eflfected  by  sulphuric  acid  alone  the 
results  obtained  are  sharp  and  concordant,  and  what  has  seemed 
especialh^  remarkable,  and  up  to  almost  the  present  momenf  without 
a  satisfactory'  explanation,  they  are  in  rock  analysis  usually  higher 
than  when  made  by  any  of  the  modifications  of  the  hydrofluoric-acid 
method  now  so  extensively  practiced.  This  difference  is  not  very 
marked  with  rocks  containing  but  1  or  2  per  cent  of  ferrous  iron,  but 
it  increases  with  rising  percentage  to  such  an  extent  that  where  the 
sealed-tube  method  will  show  12  per  cent  FeO  the  other  may  indicate 
no  more  than  10  per  cent.  This  is  a  fact  of  which  the  writer  has  long^ 
been  cognizant,  but  it  does  not  seem  to  be  known  to  chemists  or  petrog- 
raphers  at  large,  though  Wulfing*  has  noticed  this  difference  in  cer- 
tain analyses  without  appreciating  its  significance.  Experiments  with 
soluble  iron  salts  of  known  composition,  like  ferrous  sulphate  and 
ferrous-ammonium  sulphate,  throw  no  light  on  the  subject,  for  both 
methods  give  with  them  the  same  sharp  and  accurate  results. 

In  spite  of  several  attempts  to  find  a  solution  to  the  problem,  none 
presented  itself  until  very  recently,  when,  as  a  result  of  observations 
made  in  this  laboratory  by  Dr.  H.  N.  Stokes  in  a  pending  investigation 
on  the  action  of  ferric  salts  on  pyrite  and  other  sulphides,  the  clue 
was  given.  Dr.  Stokes  found  that  ferric  salts  exercise  a  most  marked 
oxidizing  effect  on  pyrite  and  probably  other  sulphides.  The  reaction 
is  not  new  (see  J.  H.  L.  Vogt  in  Zeitschr.  fiir  prakt.  Geol.,  1899,  pp. 
250-251),  but  the  ease  with  which  the  change  takes  place  and  the  com- 
pleteness of  the  oxidation  of  the  pyrite,  not  only  of  its  iron  but  of  the 
greater  part  of  the  sulphur  as  well,  were  entirely  unexpected.  Pure 
pyrite  itself  is  attacked  with  extreme  slowness  by  boiling  dihite  sul- 
phuric and  hydrofluoric  acids,  either  alone  or  mixed,  ])ut  the  moment 
a  ferric  salt  is  introduced  the  case  is  altogether  different. 

However,  experiment  has  shown  (p.  95)  that  with  the  amounts  of 
sulphides  itsually  found  in  igneous  rocks  their  effect  upon  the  estimation 
of  ferrous  iron  })y  the  hjdrofluoric-acid  method  at  atmospheric  pressure 
and  boiling  heat  is  negligible,  though  l)y  increasing  the  amount  of  sul- 
phide the  effect  })econies  more  and  more  apparent,  because  of  the  greater 
surface  of  pyrite  exposed  to  the  action  of  the  ferric  iron  of  the  rock. 

Under  the  conditions  of  the  Mitscherlich  method,  on  the  other  hand — 
a  temperature  of  150  to  200^  C,  and  even  higher,  high  pressure,  nmch 
longer  time  of  action,  and  impossibilit}'^  of  escape  of  any  hydrogen  sul- 


1  Bor.  (leutsch.  chem.  (iesell.,  Vol.  XXXII,  p.  2-J17,  fcwtnote,  1H*>^. 
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phide  that  may  be  formed — the  sulphur  of  the  sulphides  becomes 
nearl\%  if  not  fully  oxidized  to  sulphuric  acid  at  the  expense  of  the 
ferric  iron  in  the  rock,  with  the  production  of  an  equivalent  amount 
of  ferrous  iron  in  addition  to  that  resulting  from  the  sulphide  itself. 
Now,  rocks  with  hardly  an  exception,  and  manj'  minerals,  carry  pyrite 
or  pyrrhotite,  or  both,  often  in  considerable  amount,  often  in  tracer 
only.  My  own  experience  has  been  that  sulphur  can  almost  always 
be  detected  in  2  grams  of  rock  powder. 

Let  u5  now  see  what  the  effect  of  these  traces  when  fully  oxidized 
amounts  to.  One  atom  of  sulphur  (32)  requires  for  it«  complete  con- 
veraion  to  trioxide  the  oxygen  of  three  molecules  of  ferric  oxide  (4S0), 
which  then  becomes  six  molecules  of  ferrous  oxide  (432).  In  other 
words,  0.01  per  cent  of  sulphur  may  cause  the  ferrous  oxide  to  appear 
too  high  by  0.135  per  cent,  and  0.10  per  cent  of  sulphur  may  bring 
about  an  error  of  1.35  per  cent  in  ferrous  oxide.  The  case  is  still 
worse  if  the  sulphur  is  set  free  as  hydrogen  sulphide  from  a  soluble 
sulphide,  for  then  the  above  percentages  of  sulphur  produce  errors  of 
0.18  and  1.8  per  cent,  respectively,  in  the  ferrous  oxide  determination. 

The  error  caused  by  sulphides  tends  to  become  greater  the  more 
there  is  present  of  either  or  both  sulphide  and  ferric  salt.  Now,  the 
highly  ferruginous  rocks  usually  carry  more  ferric  iron  than  the  le^^s 
feiTuginous  ones,  and  they  are  often  relatively  high  in  pyrite  and 
pyrrhotite;  hence  the  increasing  discrepanc}"  between  the  results  by 
the  two  methods  as  the  iron  contents  of  the  rocks  rise  is  fully  in  accord 
with  the  above  explanation.^ 

Notwithstanding  that  the  Mitscherlich  method  has  thus  been  dis- 
credited in  its  general  applicability  to  rocks  and  minerals,  it  is  still 
capable  of  affording  valuable  assistance  with  those  which  are  totally 
free  from  sulphides.  Hence  the  conditions  under  which  success  i-an 
best  be  achieved  by  it  are  set  forth  in  the  following  paragraphs. 

THE   MODIFIED   MITSCHERLICH   METHOD. 

Strr/i(/th  ({f  acid. — The  method  in  its  original  and  usual  application 
calls  for  a  mixture  of  three  parts  of  sulphuric  acid  and  one  of  water 
by  weight,  or  about  three  to  two  })y  volume,  though  a  still  stronger 
acid  is  sometimes  used.  In  some  cases,  however,  perhaps  in  most, 
much  better  decomposition  of  the  silicates  is  effected  by  i-eversing  tht- 
proportions  of  water  and  acid,  or  at  any  I'ate  by  diluting  considerably 
beyond  the  above  proportion.  Hereby  the  separation  of  salts  diffi- 
cultly soluble  in  the  stronger  acid  is  avoided  and  the  actual  solvent 
effect  on  the  minerals  seems  to  be  in  no  wise  diminished. 

» For  details  of  experiments  showing  the  worthlessness  of  the  Mitscherlich  method  for  rock*  Hn<1 
minerals  which  contain  even  n  trace  of  free  salphur  or  siilpbicle$,  see  Hillebrand  and  Stokes,  in  r.u 
as  yet  unpublished  paper  in  Jour.  Am.  Chem.  Soc.,  Vol.  XXII.  p.  625,  and  Zeitscbr.  fiiraiioris.  Chem.. 
Vol.  XXV,  p.  3-26, 1900,  entitled,  Relative  value  of  the  Mitscherlich  and  hydrofluoric-acid  metbo-U 
for  ferrous  iron  determinations. 
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Filling^  sealing^  and  heating  of  the  tube, — The  very  finely  powdered 
mineml  having  been  introduced  into  a  tube  of  resistant  gla«s  free  from 
ferrous  iron,  the  open  end  is  drawn  out,  so  as  to  leave  a  funnel  for  the 
introduction  of  the  acid.  A  very  little  water  is  then  introduced  and 
curefuUy  heated  to  boiling  for  a  moment  to  expel  all  air  from  the 
powder.  The  diluted  acid — which  has  just  been  boiled  down  from  a 
state  of  greater  dilution  in  order  to  have  it  free  from  air — ^is  then 
poured  in  until  the  tube  is  about  three-fourths  filled.  Carbon  dioxide 
is  then  introduced  from  a  generator  which  has  been  in  active  opei^a- 
tion  for  some  time,  through  a  narrow  glass  tube  drawn  out  of  the 
same  kind  of  glass  as  that  of  which  the  decomposing  tube  consists. 
In  a  few  moments  the  air  is  expelled,  and  the  small  tube  is  then  sealed 
into  the  large  one  over  the  blast  lamp  without  interrupting  the  gas  cur- 
rent until  the  very  last  instant,  when  to  prolong  it  would  perhaps  cause 
a  blowing  out  of  the  softened  glass.  The  interruption  of  the  current 
at  the  proper  moment  is  easily  effected  by  the  pressure  of  the  thumb 
and  finger  holding  the  small  tube  at  the  point  where  it  enters  the 
rubber  tube  leading  from  the  gas  generator.  No  breakage  in  the  oven 
ever  occurs  as  a  consequence  of  thus  fusing  one  tube  into  the  other. 

The  heating  is  done  in  a  bomb  oven  at  any  desired  temperature  up 
to,  say,  200°  C,  and  continued  at  intervals  until  examination  by  aid 
of  a  low-power  lens  shows  that  decomposition  is  complete  or  has  pro- 
gressed as  far  as  can  be  hoped  for.  By  inclosing  the  glass  in  an  outer 
tube  of  strong  steel,  properly  capped^  and  containing  a  little  ether  or 
benzine  to  equalize  the  pressure  on  both  sides  of  the  glass,  the  tem- 
perature can  be  elevated  .far  beyond  what  is  otherwise  permissible, 
and  the  decomposition  will  then  doubtless  be  more  complete  with 
refractory  silicates. 

Reasmi  f(n*  introducing  gas  and  sealing  as  above  directed, — The 
usual  practice  in  employing  the  above  method  has  been  to  expel  air 
before  sealing  by  introducing  a  few  crystals  or  lumps  of  an  alkali  car- 
bonate or  bicarbonate,  the  gas  set  free  on  their  contact  with  the  acid 
being  supposed  to  effectively  expel  all  air.  That  this  is  not  accom- 
plished the  following  series  of  comparative  results  long  since  pub- 
lished elsewhere  ^  fully  show.  The  material  used  was  the  oxide  of 
uranium  UjOg,  requiring  by  theory  32.07  per  cent  of  UOj.  Operating 
as  just  above  described  on  from  0.3  to  0.5  gram,  the  results  were 

81.06,  31.07,  29.72,  29.38,  29.89,  30.69, 
whereas  after  filling  the  tube  with  gas  from  a  generator  there  was 
found 

82.11,  31.90,  32.15,  32.12,  32.06,  32.17,  32.28, 
the  average  error  of  the  former  series  being  1.78  per  cent.     The  per- 
centage error  would,  of  course,  be  reduced  by  increasing  the  weight 


1  nimanii,  Zeitschr.  fiir  angew.  Chemle,  1893.  p.  274;  Zeit.  fflranal  Chcmic,  Vol.  XXXIII.  p.  582, 
894.  OCj]( 

2  Bull.  U.  S.  Geol.  Survey.  No.  7S  p.  50;  Chemical  News,  Vol.  LXIV,  p.  232,  iMl^^^  "^^  VJW^^V^IV 
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of  niineml  operated  on.  An  average  error  equal  to  the  above  when 
employing  1  gram  of  ferrous  minemls  would  make  the  percentage  for 
FeO  about  0.3  per  cent  too  low.  While  the  absolute  error  might  be 
the  same  in  all  cases,  the  relative  error  would  increase  with  minerals 
low  in  ferrous  iron. 

THE   HYDROFLUORIC- ACID   METHOD. 

This  method  is  the  one  which  has  been  almost  exclusively  used  since 
the  earliest  years  of  the  Survey's  existence. 

The  specially  ground  powder,  in  a  capacious  crucible,  is  placed, 
after  stirring  up  with  dilute  sulphuric  acid,  on  a  ^mall  water  bath  of 
a  single  opening  (fig.  13)  and  covered  with  a  glass  funnel,  the  stem  of 
which  has  been  cut  off  near  the  flare,  resting  in  a  depression  of  the 
specially  made  cover,  into  which  water  constantly  drops  from  a  tubu- 
lated bottle,  thus  securing  a  perfect  water  joint  and  serving  to  keep 
the  bath  full.  Through  a  small  metal  pipe  carbonic-acid  gas  flows  into 
the  bath  above  the  surface  of  the  water,  and  rising  through  orifices 
in  the  cover  tills  the  funnel  and  crucible.*  The  lamp  under  the  bath  is 
lighted  and  hydrofluoric  acid  is  poured  into  the  crucible  thixjugh  a 
platinum  funnel,  which  is  left  in  place  to  serve  a.s  an  occasional  stirrer, 
for  which  a  rod  or  wire  may  be  substituted.  After  l)oiling  commences 
the  rapid  gas  current  can  })e  safely  interrupted,  to  l>e  restored  when 
the  lamp  is  extinguished  after  one-half  to  one  or  more  hours.  A  full 
stream  of  cold  water  is  then  caused  to  flow  from  the  tubulated  bottle 
into  the  bath,  the  overflow  from  the  outlet  tube  being  caught  in  a 
receiver.  As  soon  as  cool  the  contents  of  the  crucible  are  emptied 
into  a  platinum  dish  containing  cold  water,  and  titrated  till  the  first 
permanent  color  appears,  which  usually  will  last  for  only  a  few  sec- 
onds. Duplicate  determinations  are  to  be  advised  whenever  possible^ 
since  even  with  the  utmost  care  the  results  will  occasionally  differ 
more  than  is  allowable. 

In  absence  of  a  suitable  water  bath  an  ordinary  one  can  \ye  used 
covered  with  a  beaker,  through  a  hole  in  the  bottom  of  which  a  strong 
current  of  carbon  dioxide  is  introduced,  or  the  crucible  ma^'  l>e  set 
in  a  sand  bath  and  covered  in  the  same  way  with  a  broken  beaker 
(Doelter). 

The  cause  of  the  rapid  disappearance  of  the  first  pink  blush  when 
titrating  in  hydrofluoric-sulphuric  solution  appears  to  be  the  ready 
oxidizability  of  maiiganous  fluoride  by  permanganate.  The  latter  can 
be  added  ))y  the  cubic  centimeter  to  solutions  already  containing  nian- 
ganous  sulphate  in  presence  of  hydrofluoric  ai'id  without  producing 
a  more  than  passing  pink  blush.  The  solution,  however,  takes  on  in 
ever-increasing  intensity  the  red-brown  color  characteristic  of  man- 


1  J.  p.  Cooke,  Am.  Jour.  Sci.,  2d  series,  Vol.  XLIV,  p.  S47. 1867. 
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ganrc  salts.  The  decolorization  due  to  this  cause  is  hence  much  more 
pronounced  in  the  case  of  rocks  high  in  ferrous  iron  than  of  those  low 
in  this  constituent,  because  of  the  greater  amount  of  manganous  salt 


Fig.  13.— Cooke's  apparatus  for  the  determination  of  ferroas  iron. 


resulting  from  reduction  of  a  correspondingly  larger  amount  of  per- 
manganate. 

When  pyrite  is  present  the  bleaching  is  in  part  due  to  its  action  on 
any  permanganate  added  in  excess  of  the  requirements  of  the  ferrous 
i3ull.  176—02 7  ^'9' '^^^  ^y  x^^^^i^ 
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oxide.  But  this  action  is  not  so  immediate  as  to  affect  the  ferrou- 
oxide  deteiTaination  if  the  end  point  in  the  latter  has  been  pi-operly 
observed. 

PKATT's    MOmFIC'ATIO.V   OF  THE    HYDROFLrORIC-ACID    METHOD. 

J.  H.  Pratt*  has  shown  that  very  satisfactory  ferrous  iron  determi- 
nations can  be  secured  by  simple  boiling  of  the  rock  powder  with  hydro- 
fluoric and  sulphuric  acids  in  a  large  crucible  fitted  with  a  cover  and 
platinum  tube  for  introduction  of  carbon  dioxide.  His  test  experiment- 
on  ferrous  sulphate  show  that  there  need  be  practically  no  oxidation, 
even  if  the  heating  lasts  several  hours.  The  directions  given  on  pag^* 
150  of  his  paper,  with  reference  to  the  treatment  of  very  refractoiy 
minerals  which  are  not  fully  decomix>sed  by  this  treatment,  must  l)e 
understood  as  referring  only  to  homogeneous  minerals  and  not  to  nxk^, 
where  the  relations  of  ferrous  and  ferric  iron  in  the  undecomposed 
portion  are  certainly  different  from  those  in  the  part  dissolved. 

INFLUENCE  OF  SULPHIDES,  VANADIL^^I,  AND  CABBONACEOUS  MATTER  ON 
THE  DETERMINATION  OF  FERROUS  IRON  BT  THE  HYDROFLUORIC-ACID 
METHOD. 

A  dark  color  of  the  undissolved  residue  may  be  due  to  pyrito. 
graphite,  or  carbonaceous  matter.  The  first  of  these  affects  the  roult 
but  little,  the  second  probably  not  at  all,  and  they  can  be  distinguishe<l 
by  their  behavior  toward  nitric  acid.  Organic  matter  of  coui-se  ren- 
ders impossible  the  estimation  of  ferrous  iron. 

Snljphidi's, — Pyrite,  in  the  quantities  usually  met  with  in  igneoas 
rocks,  is  probably  without  serious  effect  on  the  ferroiLs-iron  deteimina- 
tion  by  any  of  the  hydrofluoric-acid  methods.  This  sulphide  is  verv 
resistant  toward  attack  in  the  absence  of  oxygen,  as  is  shown  b}'  the 
fact  that  if  present  in  any  quantity  it  can  be  readily  recognized  in  the 
residue  after  titration.  In  any  case  it  is  impossible  to  allow  for  an 
error  introduced  by  its  possible  decomposition,  and  the  result  of  titra- 
tion must  count  as  ferrous  iron.  In  the  case  of  soluble  sulphides  two 
sources  of  error  are  introduced — that  of  reduction  of  ferric  iron  by 
hydrogen  sulphide  evolved,  and  that  due  to  the  ferrous  iron  which  the 
sulphides  themselves  may  contain,  especially  if  pyrrhotite  is  present. 
The  first  of  these  is  perhaps  negligible,  since  most  of  the  hydrogen  sul- 
phide would  probably  be  expelled  without  reducing  iron.  The  second 
is  approximately  measumblc  if  it  is  known  that  pyrrhotite  is  the  only 
soluble  sulphide  present,  and  its  amount  has  been  ascertained  by  deter- 
mining the  hydrogen  sulphide  set  free  on  boiling  with  hydrcH^hloric 
acid  in  a  current  of  carbon  dioxide.     In  this  case  a  correction  is  to  lie 


1  Am.  Jour.  Scl.,  3d  series,  Vol.  XLVIH.  p.  149,  18W. 
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applied  to  the  result  of  titration  for  total  ferrous  iron.    (See  also  p.  1Q6, 
under  Sulphur.) 

In  order  to  obtain  quantitative  data  regarding  the  effect  of  pyrit«  on 
the  ferrous-iron  estimation  by  the  hydrofluoric-acid  method  the  follow- 
ing tests  were  recently  made:  Pare  of  a  fine  crystal  of  pyrite  was 
rather  finely  powdered  and  boiled  with  dilute  sulphuric  acid,  which 
extracted  considerable  ferrous  iron,  derived  presumably  from  admixed 
or  intergrown  pyrrhotite,  since  a  second  boiling  with  fresh  acid  gave 
a  negative  test  for  ferrous  iron.  After  washing  by  decantation  with 
water,  followed  by  alcohol  and  ether,  the  powder  was  dried  and 
further  pulverized.  A  quarter  of  a  gram  of  it  when  treated  with  hydro- 
fluoric and  sulphuric  acids  in  a  large  crucible  by  the  Cooke  method 
for  ferrous  iron,  then  rapidly  filtered  through  a  very  large  perforated 
platinum  cone  fitted  with  filter  paper,  required  but  2  drops  of  a  per- 
manganate solution  representing  only  0.0032  gram  FeO  to  the  cubic  v 
centimeter. 

Since,  however.  Dr.  H.  N.  Stokes  has  found  in  a  pending  investiga- 
tion that  the  oxidizing  effect  of  ferric  salts  on  pyrite  and  other  sul- 
phides is  vastl}'  greater  than  seems  to  have  been  suspected  (see  p.  89), 
the  following  tests  were  made  in  order  to  ascertain  the  probable  error 
due  to  this  action  under  the  conditions  prevailing  in  rock  analysis: 
Successive  portions  of  1  gram  each  of  a  hornblende-schist,  free  from 
sulphur  and  carrj'ing  10.09  per  cent  FeO  as  the  mean  of  several  deter- 
minations and  4.00  per  cent  FcgO,,  were  mixed  in  a  large  (50  cm.^) 
platinum  crucible  with  0.02,  0.025,  and  0.10  gram,  respectively,  of  the 
above  purified  pyrite  powder,  and  treated  with  hydrofluoric  and  sul- 
phuric acids  by  the  Cooke  method,  the  water  bath  being  at  boiling  heat 
for  one  hour.  The  cooled  contents  of  the  crucible  were  poured  into 
a  platinum  dish  containing  water  and  titi*ated  rapidly  nearly  to  an 
end.  Then,  in  order  to  get  rid  of  the  pyrite,  which  would  obscure 
the  end  reaction  by  its  reducing  effect  on  the  pemanganate,  the  solu- 
tion was  filtered  as  above  and  in  the  clear  filtrate  the  titration  was 
carried  to  completion.  The  results  were  10.02,  10.16,  and  10.70. 
Inasmuch  as  the  smallest  of  these  three  charges  of  pyrite  was  several 
times  greater  than  what  may  be  considered  an  unusually  high  amount 
for  an  igneous  rock,  it  is  very  evident  that  for  all  practical  purposes 
the  influence  of  pyrite  on  the  ferrous  estimation  by  the  Cooke  method 
is  negligible.  At  the  same  time  it  is  to  bo  borne  in  mind  that  with 
increased  content  in  ferric  iron  an  increased  amount  of  pyrite  will  be 
attacked,  and  that  the  extent  of  this  attack  is  undoubtedh'^  influenced: 
by  the  degree  of  fineness  of  the  pyrite  powder. 

Yanadlum. — If  vanadium,  when  present,  exists  in  the  trivalent  con- 
dition, it  necessarily  affects  with  an  error  varying  with  its  amount  the 
result  of  titration  for  ferrous  iron.  Knowing  the  amount  of  vanadium 
a  correction  can  be  applied  as  follows:  One  molecule  of  VjOj  (150.8) 

Digitized  by  CjOO^ IC 


96         SOME  PRINCIPLES  AND  METHODS  OF  ROCK  ANALYSIS,     [bull.  176. 

in  oxidizing  to  V^Oj  requires  aa  much  oxygen  as  four  molecules  of 
FeO  (288)  when  oxidized  to  FcjO,.  The  proportion,  150.8 :  288  : :  V.O, 
present  :  a?,  therefore  gives  the  figure  to  be  deducted  from  the  uncor- 
rected value  for  FeO.  That  this  correction  is  very  needful  with  many 
of  the  basic  rocks  becomes  at  once  evident  from  the  following  perhaps 
extreme  example: 

Found    2.60  per  cent  apparent  FeO  in  a  rock  containing  .13  per  cent  V,0,. 

Deduct     .25  per  cent  FeO  equivalent  in  its  action  on  KMnO^  to  .13  V,Os. 

Leaving  2.25  per  cent  FeO  corrected. 

Found    5.00  per  cent  apparent  total  iron  as  Fefi^  in  the  same  rock. 

Deduct     .14  per  cent  Fe,0,  corresponding  to  .13  per  cent  V,0,. 

Leaving  4.86  per  cent  corrected  total  iron  as  Fe^Gj. 

Deduct   2.50  per  cent  FCjO,  equivalent  to  2.25  per  cent  FeO. 

Leaving  2.36  per  cent  FcjOs  in  the  rock. 

Failure  to  correct  for  the  vanadium  in  both  cases  would  have  made 
the  figures  for  FeO  and  FcgOj,  respectively,  2.50  and  2.22  instead  of 
2.25  and  2.36  as  shown  above. 

Carhonaceons  matter. — As  said  before  (p.  94),  matter  of  organic 
origin  other  than  graphitic  carbon  renders  the  results  of  the  feiTous 
iron  determination  altogether  unreliable. 

UNCERTAINTIES  OF  T'lE   FERROUS  IRON    DETERMINATION. 

From  the  foregoing  it  is  apparent  that,  despite  the  utmost  care  in 
practical  manipulation,  the  exact  estimation  of  ferrous  iron  in  rcK*ks 
is  one  fraught  with  extraordinary  diflSculties  and  uncertainties.  Only 
in  absence  of  decomposable  sulphides,  and  when  the  amount  and  con- 
dition of  vanadium  are  known,  can  the  result  be  regarded  as  above 
suspicion. 

XX.  ALKALIES. 
THE   LAWRENCE   SMITH   METHOD. 

The  various  methods  for  getting  at  the  alkalies  in  insoluble  silicates 
difl'er  more  in  the  mode  of  attack  of  the  minei-al  powder  and  in  the 
immediatel}'  subsequent  treatment  than  in  the  final  stages.  With  very 
few  exceptions,  since  the  early  days  of  the  Survey's  existence,  all  alkali 
detemiinations  have  been  made  by  the  method  of  J.  Lawrence  Smith,* 
which  is  far  more  convenient  than  and  fully  as  accurate  as  those  in 
which  decomposition  is  effected  by  hydrofluoric  and  sulphuric  acids, 
or  by  bismuth,  lead,  or  boric  oxides.  One  of  its  chief  advantages  is  the 
entire  elimination  of  magnesia  at  the  start. 

Decomposition  of  the  powder  is  effected  by  heating  it  with  its  own 

iAm.Jour.Sci.,2d  series,  Vol.  L, p. 269, 1871;  Am. Chemist,  Vol.  I,  1871;  AnnalenChem.  und  Pharm.. 
Vol.CLIX,p.i<2.1871. 
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weight  of  ammonium  chloride  and  eight  times  as  much  precipitated 
calcium  carbonate. 

The  ammonium  chloride  used  must  })e  purified,  preferably  by  subli- 
mation, or  made  by  neutralizing  pure  ammonia  by  pure  hydrochloric 
acid,  and  the  calcium  carbonate  is  best  obtained  from  pure  calcite  by 
solution  and  reprecipitation.  However  obtained,  this  last  is  rarely 
free  from  alkalies,  which  must  be  estimated  once  for  all  in  a  blank 
test  in  order  to  applj'  a  correction.  Eight  grams  of  the  carbonate 
will  contain  usually  from  0.0012  to  0.0016  gram  of  alkali  chlorides, 
ahnost  entirely  the  sodium  salt,  but  the  amount  has  been  brought 
down  to  half  the  above  by  very  long  washing.  This  correction  may 
be  admitted  at  once  to  be  a  defect  of  the  method,  but  it  is  one  easily 
applied  with  safety. 

The  ignition  may  be  made  in  a  covered  crucible  of  ordinary  shape 
and  of  about  20  to  30  cm.*  capacity,  heated  to  dull  redness  for  not  more 
than  two-fifths  of  its  height, 
but  the  heat  has  to  be  kept 
so  low  in  this  case  to  avoid 
loss  by  volatilization  that 
perfect  decomposition  is  not 
always  assured.  Hence,  to 
avoid  waste  of  time  in  ver}' 
fine  grinding,  the  form  of 
crucible  with  cap  originally 
advocated  by  Smith  is  veiy 
much  to  be  preferred,  since 
it  permits,  when  set  at  an 
angle  through  an  opening  in 
the  side  of  a  fire-clay  cylin- 
der, of  the  application  of  the 
full  heat  of  two  burners,  and  perfect  decomposition  invariably  results 
without  the  need  of  extraordinary  care  in  grinding.  The  crucible  used 
in  this  laboratory  (fig.  14t)  for  one-half  gram  of  rock  powder  and  4 
grams  calcium  carbonate  is  8  cm.  long,  1.8  cm.  wide  at  the  mouth,  and 
1.5  at  the  bottom.  For  double  the  amounts  or  more  the  dimensions 
are  8  cm.,  2.5  cm.,  and  2.2  cm.     The  weights  are  25  and  40  grams. 

Treatment  of  the  mineral  jxm^der, — Perfectly  satisfactor}'  results  are 
to  be  obtained  with  but  a  half  gram  of  rock  powder.  This  is  weighed 
out,  ground  down  somewhat  finer  in  a  large  agate  mortar,  mixed  with 
its  own  weight  of  sublimed  ammonium  chloride,  and  the  two  thoroughly 
ground  together.  Then  nearly  all  of  4  grams  of  calcium  carbonate  is 
added  and  the  grinding  continued  till  a  thorough  mixing  has  resulted. 
The  contents  of  the  mortar  are  transferred  to  the  long  crucible,  the  rest 
of  the  carbonate  being  used  for  rinsing  off  mortar  and  pestle.  The 
crucible  is  then  capped  and  placed  in  a  clay  cylinder  (fig.  14),  or  through 
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a  hole  in  a  piece  of  .stout  asbestos  board  clamped  in  a  vertical  position, 
and  heated  for  about  ten  minutes  by  a  low,  flat  flame  placed  at  con- 
siderable distance  beneath.  As  soon  as  the  odor  of  ammonia  is  no 
longer  perceptible  the  nearly  full  flame  of  two  Bunsen  burners?  i^ 
applied,  and  continued  for  forty  to  fifty  minutes.  The  sintered  cake^ 
detaches  readily  from  the  crucible  as  a  rule;  if  not,  it  is  softened  up  in 
a  few  minutes  by  hot  water  and  digested  in  a  dish  until  thoroughly 
disintegmted.  It  is  first  washed  by  decantation,  and  any  lump?»  are 
broken  up  by  a  pestle,  then  thrown  on  the  filter  and  well  washed  with 
hot  water.  The  residue  should  dissolve  completely  in  hydrochloric 
a(  id  without  showing  the  least  triice  of  unattacked  mineral,  not  even 
of  quartz. 

iSejMiratwn  of  caLcium  and  sulphuric  acid, — All  but  a  trifling  amount 
of  the  calcium  is  separated  at  boiling  heat  in  a  large  platinum  dish  by 
double  precipitation  by  ammonia  and  ammonium  carbonate.  The  com- 
bined filtrates  are  evaporated  to  dryness  and  the  ammonium  salts  are 
carefully  driven  off.  From  the  aqueous  solution  of  the  residue — ^but 
a  few  cubic  centimeters  in  bulk — the  rest  of  the  calcium  is  thrown  out 
b}^  ammonia  and  ammonium  oxalate,  this  last  being  more  effective  than 
the  carbonate.  The  filtrate,  caught  in  an  untared  platinum  crucible 
or  small  dish,  is  evaporated  to  dryness  and  gently  ignited;  the  residue 
is  moistened  with  hydrochloric  acid  to  decompose  an}^  alkali  carbonate 
that  may  have  been  formed,  again  evaporated,  ignited,  and  weighed- 
On  solution  in  water  a  few  tenths  of  a  milligram  of  fixed  residue  is 
invariably  left,  which  should  be  collected,  ignited,  and  weighed  in  the 
sahie  crucible  or  dish  in  order  to  arrive  at  the  weight  of  the  chlorides. 

If  the  rock  contains  sulphur  this  will  be  in  part  found  with  the 
chlorides  as  sulphate.  Therefore,  if  the  sulphur  is  at  all  considerable 
in  amount  it  must  be  removed  by  a  drop  of  barium  chloride  before 
the  final  precipitation  of  the  calcium.  The  excess  of  barium  is  removed 
by  ammonium  carbonate  and  the  last  of  the  calcium  by  ammonium 
oxalate,  as  above.  If  the  sulphur  is  not  thus  removed  there  is  danger, 
if  not  certainty,  of  the  potavSsium-platinic  chloride  carr3'ing  sodium 
sulphate.  A  faint  reaction  for  sulphate  can  usually  be  obtained, 
anyway,  if  the  evaporations  have  been  made  on  a  water  bath  heated 
by  gas. 

Precipitation  of  potassium, — To  the  solution  of  the  chlorides  in  a 
small  porcelain*  dish  an  excess  of  platinic  chloride  solution  is  added. 
The  dilution  should  be  such  that  when  heated  on  the  water  bath  any 
precipitate  that  ma}'  fonn  wholly  redissolves.  Evaporation  is  then 
carried  on  till  the  residue  solidifies  on  cooling.     It  is  then  drenched 

^To  avoid  the  formation  of  a  melted  <-ake  with  silicates  very  high  in  iron  it  is  advisable  to  Inen-a'v 
ihe  proportion  of  calcium  carbonate. 

-I'reforrcd  to  platinum  because  of  the  possibility,  under  certain  rare  and  ill-understood  condltioos, 
of  ihc  f(»rniution  of  an  insoluble  subchloride  of  platinum,  probably  by  reaction  between  the  platinum 
of  the  dish  and  that  of  the  salt,    (See  also  Bohn,  Zeitschr.  fur  anal.  Chemie,  Vol.  XXXVIH,  p.  S49. 1899. ) 

Digitized  by  VJWOV  IK. 


HILLEBRAND.}  ALKALIES.  99 

with  absolute  alcohol*  or  with  that  of  80  per  cent  strength,  filtered 
by  decantation  through  a  very  small  filter  and  washed  by  decantation 
with  alcohol  of  the  same  strength.  The  precipitate  is  not  brought 
onto  the  filter  more  than  can  be  avoided.  Dish  and  filter  are  then  dried 
for  a  few  minutes  to  remove  adhering  alcohol,  the  contents  of  the 
fonner  are  transferred  to  a  weighed  platinum  crucible  or  very  small 
dish,  and  what  still  adheres  to  the  porcelain  is  washed  through  the 
filter  with  hot  water  into  the  weighed  receptacle.  This  is  now  placed 
on  the  water  bath  and  afterwards  heated  to  335^  C.  in  an  air  bath. 
The  factor  used  for  reduction  of  K^PtCl,  to  2  KCl  is  0.307  and  of 
2  KCl  to  K^O,  0.632.     •  * 

LITHIUM. 

After  separation  of  the  potassium  platinic  chloride,  the  alcoholic 
filtrate  is  evaporated  and  tested  spectroscopicall}^  for  lithium.  This 
element  is  almost  invariably  present,  but  almost  never  in  amount  to 
warrant  quantitative  estimation.  Should  it  be  so,  however,  the  very 
excellent  Gooch  method  (summarized  below)  of  separation  by  amyl 
alchohol  is  to  be  followed,  after  removal  of  the  platinum  by  hydrogen 
gas.*  In  rock  analysis  there  need  be  no  fear  of  enough  lithium  falling 
with  the  potassium  to  cause  any  concern. 

If  ammonium  carbonate  alone  has  been  relied  on  to  sepamte  all  cal- 
cium (ante,  p.  98)  the  few  tenths  of  a  milligram  of  calcium  chloride 
that  escaped  precipitation  can  now  be  found  with  the  sodium. 

gooch's  method'  for  separating  lithium. 

To  the  concentrated  solution  of  the  chlorides  amyl  alcohol  is  added  and  heat  is 
applied,  gently  at  first,  to  avoid  danger  of  bumping,  until,  the  water  disappearing 
from  solution  and  the  point  of  ebullition  rising  and  becoming  constant  for  some  min- 
utes at  a  temperature  which  is  approximately  that  at  which  the  alcohol  boils  by 
itself,  the  chlorides  of  sodium  and  potassium  are  deposited  and  lithium  chloride  is 
dehydrated  and  taken  into  solution.  At  this  stage  in  the  operation  the  liquid  is 
cooled  and  a  drop  or  two  of  strong  hydrochloric  acid  added  to  reconvert  traces  of 
lithium  hydrate  in  the  deposit,  and  the  boiling  continued  until  the  alcohol  is  again  free 
from  water.  If  the  amount  of  lithium  chloride  present  is  small,  it  will  now  be  found  in 
solution  and  the  chlorides  of  sodium  and  potassium  will  be  in  the  residue,  excepting 
the  traces  for  which  correction  will  be  made  subsequently.  If,  however,  the  weight 
of  lithium  chloride  present  exceeds  10  or  20  milligrams,  it  is  advisable  at  this  point, 

jprecht  (Zeitschr.  fur  anal.  Chemie,  Vol.  XVllI,  p.  513, 1879)  claims  that  this  is  to  be  preferred  to 
80  per  cent  alcohol,  especially  if  evaporation  has  been  carried  to  dehydration  of  the  sodium  salt 
Atterberg  disputes  this  final  statement  and  says  that  80  per  cent  alcohol  gives  better  results. 

2When  haste  is  not  an  object,  this  way  of  Bunsen's  for  removing  platinum  from  the  chlorides  of 
the  alkalies  is  by  far  the  neatest  and  most  satisfactory.  The  small  flask  containing  the  solution  is 
placed  in  a  water  bath  and  attached  to  a  hydrogen  generator.  After  expelling  all  air  the  flaak  is 
closed,  without  breaking  connection  with  the  generator,  and  left  to  itself,  except  for  occasional  light 
shaking  up,  till  reduction  is  accomplished.  A  more  expeditious  and  very  satisfactory  reduction  is 
effected  by  evaporating  the  solution  to  dryness  with  metallic  mercury,  then  heating  to  expulsion  of 
the  excess  of  mercury  and  of  its  chloride  (isonstadt,  Jour.  Chem.  Soc,  LXVII,  p.  984,1895),  who  thus 
reduces  potassium-platinic  chloride  in  order  to  weigh  its  platinum. 

aProc.  Am.  Acad.  Arts  Sci.,  p.  177,  1886;  Bull.  U.  S.  Geol.  Survey  No.  42,  p.  TA,  18i>7;  Chemical  News, 
Vol.  LV,  pp.  18,  29,  40,  56,  78,  1887;  Am.  Chcra.  Jour.,  Vol.  IX,  p.  33,  l**7^ig|ti2ed  by  VJVJVJV  l\^ 
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though  not  absolutely  essential  to  the  attainment  of  fairly  correct  results,  to  <iecAst 
the  liquid  from  the  residue,  wash  the  latter  a  little  with  anhydrous  amyl  alo>h*'l 
dissolve  in  a  few  drops  of  water,  and  repeat  the  separation  by  boiling  again  in  amy; 
alcohol.  For  washing,  amyl  alcohol,  previously  dehydrated  by  boiling,  is  to  be  iisw-i. 
and  the  filtrates  are  to  be  measured  apart  from  the  washings.  In  filtering  it  is  be*i 
to  make  use  of  the  perforated  crucible  and  asbestos  felt,  and  apply  gentle  prea!*=iirt' 
The  crucible  and  residue  are  ready  for  the  balance  after  drying  for  a  few  minoi'-- 
directly  over  a  liame  turned  low.  The  weight  of  insoluble  chlorides  actually  obcain^i 
in  this  manner  is  to  be  corrected  by  the  addition  of  0.00041  gram  for  every  10  cm.' « : 
amyl  alcohol  in  the  filtrate,  exclusive  of  washings,  if  the  insoluble  salt  is  entirv'\ 
sodium  chloride,  0.00051  gram  for  every  10  cm.'  if  potassium  chloride  constitutes  Oik  J 
residue,  and  if  both  sodium  and  potassium  chlorides  are  present,  0.00092  graij?j;  | 
but  *  *  *  the  entire  correction  may  in  any  case  be  kept  within  very  nam  ♦* 
limits  if  due  care  be  given  to  the  reduction  of  the  volume  of  residual  alcohol  >»ei<  -rt- 
filtration.  The  filtrate  and  washings  are  evaporated  to  dryness,  treated  with  ?^nl- 
phuric  acid,  the  excess  of  the  latter  driven  off,  and  the  residue  ignited  to  fur^ion 
and  weighed.  From  the  weight  thus  found  the  subtraction  of  0.00050  gram  is  i*>  !*• 
be  made  if  sodium  chloride  constitutes  the  precipitate,  0.00059  gram  if  potaj«nniii 
chloride  alone  is  present  in  the  residue,  and  0.00109  gram  if  both  these  chlorides  art- 
present,  for  every  10  cm.'  of  filtrate,  exclusive  of  washings. 

Amyl  alcohol  is  not  costly,  the  manipulations  of  the  process  are  easy,  and  the  only 
objectionable  feature — the  development  of  the  fumes  of  amyl  alcohol — ^is  one  which 
is  insignificant  when  good  ventilation  is  available. 

The  process  has  been  used  for  some  months  frequently  and  successfully,  by  others 
as  Avell  as  by  myself,  for  the  estimation  of  lithium  in  waters  and  minerals. 

SEPARATION   OF   ALKALIES   BY   OTHER  METHODS. 

When,  as  may  happen  in  i^are  instances,  it  is  necessary  to  estimate 
alkalies  in  the  main  portion  after  elimination  of  silic*a,  alumina,  lime. 
etc.,  in  one  of  the  usual  ways,  the  question  of  a  suitable  method  for 
separating  magnesium  becomes  important. 

T/te  mercuric  oxide  /nethod,— The  old  barium-hydroxide  method  is 
not  to  be  recommended.  The  mercuric  oxide  method  of  Zimmermann,, 
wheieby  the  magnesia  is  precipitated  from  solution  of  the  chlorides 
by  moist,  freshly  precipitated,  and  alkali-free  mercuric  oxide,  can  give 
satisfactory  results.  The  oxide  is  added  in  excess  to  the  solution  in  a 
platinum  crucible  and  evaporated  to  dryness.  Then  the  mercuric 
chloride  and  most  or  all  of  the  excess  of  oxide  are  expelled  by  cautious 
heating.  On  leaching  with  water  the  magnesia  remains  on  the  filter. 
With  more  than  1  per  cent  of  magnesia  the  operation  must  be  repeated 
(Dittrich). 

77ie  ammonium  carbonate  method, — Latel}'  the  once  favored  method 
of  precipitating  the  magnesium  by  neutral  ammonium  carbonate  in 
concentrated  solution  has  been  again  recommended.^  The  magnesium 
solution  must  be  as  strongl}^  concentrated  as  possible,  and  a  great 
excess  of  ammonium  carbonate  solution  must  be  used.     A  voluminous 


'Wiilfiiig:  Bcr.  dcutsch.  chern.  Gesell.,  Vol.  XXXII,  p.  2214,  1899.  The  neutral  carbonate  K  pr^ 
partHl  by  disKolviDR  2:^0  khittis  of  ammonium  carbonate  inlSO  cubic  centimeters  of  ammoDia  of  0.92 
specific  gravity  and  enough  water  to  make  1  liter. 
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precipitate  forms,  which  dissolves  on  vigorous  stirring  if  enough  of 
the  precipitant  was  used.  After  a  time  a  crj'^stalline  precipitate  falls — 
a  double  carbonate  of  magnesium  and  ammonium — which  is  insoluble 
in  a  concentrated  solution  of  ammonium  carbonate.  Allow  to  stand 
for  six  to  twenty-four  hours.  Wash  with  the  concentrated  ammonium 
carbonate  solution.  It  is  probably  no  exercise  of  undue  caution  to 
redissolve  and  reprecipitate,  to  make  sure  of  getting  all  alkali  in  the 
filtrate. 

T?ie  amyl  alcohol  method, — Under  certain  circumstances,  notably 
absence  of  lithium,  the  method  of  Gooch  developed  by  Riggs^  may  be 
satisfactory.  It  is  similar  to  that  of  Gooch  for  separating  lithium 
from  sodium  and  potassium  chlorides  by  amyl  alcohol,  and  involves 
the  same  solubility  corrections  for  the  alkali  chlorides  above  noted 
(p.  100)  in  the  description  of  Gooch's  method.  Riggs's  summai\v  is  as 
follows: 

Evaporate  the  solution  nearly  or  quite  to  dryness.  Dissolve  the  residue  in  as  little 
water  as  possible  and  add  a  few  drops  of  hydrochloric  acid.  Then  add  30-40  cubic 
centimeters  of  amyl  alcohol  and  expel  the  water  by  bringing  the  alcohol  to  boiling. 
Continue  the  boiling  until  the  volume  of  the  solution  is  reduced  to  10  cubic  centi- 
meters, or  even  considerably  less.  In  iBltering,  it  is  of  great  advantage  to  use  a  per- 
forated crucible  and  an  asbestos  felt  and  to  filter  under  pressure.  In  case  the  total 
chlorides  exceed  0.2  grams  it  may  be  advisable  to  decant  the  liquid,  wash  the  residue, 
redissolve,  and  repeat  the  precipitation.  If  this  be  not  done,  the  precipitate  should  be 
redissolved  with  the  least  possible  quantity  of  water,  a  few  drops  of  hydrychloric  acid 
added,  and  the  precipitation  repeated  in  the  original  solution.  The  filtrate  is  trans- 
ferred to  a  weighed  platinum  dish  and  evaporated.  Water  is  added  before  the  alcohol 
has  been  exi>elled,  and  the  evaporation  continued.  The  residue  is  dissolved  in  water. 
Sulphuric  acid  is  added  in  slight  excess.  This  solution  is  evaporated  to  dryness, 
the  residue  ignited  and  weighed,  and  the  treatment  with  sulphuric  acid  is  repeated. 
The  residue  of  insoluble  chlorides  may  be  transferred  to  the  weighed  perforated 
crucible  and  dried  at  a  temperature  below  their  melting  points,  or  it  may  be  dii«- 
solved  and  the  solution  transferred  to  a  weighed  platinum  dish,  evaporated,  and  the 
residue  dried  as  above  and  weighed. 

As  with  the  Gooch  method  for  lithium,  the  numerous  test  results  are 
good. 

XXI.  CARBON  DIOXIDE,  CARBON. 

For  this  estimation  an  apparatus  (fig.  15)  permanently  set  up  is  used, 
of  which  several  forms  have  been  described  by  different  writers.  The 
rock  powder  is  boiled  with  dilute  hydrochloric  acid  in  a  small  Erlenmeyer 
flask,  attached  to  an  upward-inclined  condenser,  whence,  after  passing 
through  a  compact  arrangement  of  drying  tubes — first,  one  of  calcium 
chloride,  then  one  of  anhydrous  copper  sulphate  to  retain  hydrogen 
sulphide  from  decomposable  sulphides  and  any  hydrochloric  acid  that 
may  pass  over,  and  finally  a  second  calcium  chloride  tube — the  carbon 
dioxide  is  retained  by  absorption  tubes  filled  with  soda-lime  followed 

1  Am.  Jour.  Sri..  3d  sorios,  Vol.  XLIV,  p.  103,  189-2.  ^''^^^^^^  ^y  VJWWglt: 
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by  calcium  chloride.  Of  course  arrangement  is  made  for  a  current  of 
COj-free  air  with  which  to  sweep  out  the  apparatus  before  and  after 
the  experiment,  and  for  a* slow  current  during  its  continuance.     The 


Fig.  15. — Compact  form  of  apparatus  for  estimation  of  carbon  dioxide. 

results  are  very  accurate  and  the  determination  can  be  quickly  car- 
ried out. 

In  the  preliminary  qualitative  test  for  carbon  dioxide,  it  must  be 
remembered  that  while  calcite  gives  off  its  carbon  dioxide  on  treat- 
ment with  cold  acid,  dolomite  and  siderite  do  not,  and  hence  warmiug 
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.should  not  be  omitted;  otherwise,  a  few  tenths  per  cent  of  carbon 
dioxide  can  very  well  be  overlooked.  Moreover,  the  powder  should 
first  be  stirred  up  with  a  little  hot  water,  to  remove  all  entangled  air 
which  might  otherwise  be  mistaken  for  carbon  dioxide. 

It  has  been  already  shown  under  Water  (p.  45)  how,  in  case  of  need, 
the  determination  of  carbon  dioxide  can  be  combined  with  that  of  water 
by  fusion  with  lead  chromate  or  potassium  chromate.  This  latter 
method  must  always  be  resorted  to  when  the  carbon  of  graphite  or 
carbonaceous  matter  has  to  be  estimated.  If  carbonates  are  present 
at  the  same  time  the  result  of  the  test  includes  the  carbon  from  both 
sources,  and  a  sepai'ate  determination  by  the  wet  way  of  that  of  the 
carbonates  is  necessary.    ' 

XXII.  CHLORINE. 

To  make  sure  of  getting  all  the  chlorine,  it  is  best  to  fuse  with 
chlorine-free  sodium-potassium  carbonate,  or  even  sodium  carbonate 
alone,  first  over  the  full  burner,  then  for  a  mojnent  or  two  over  the 
blast,  leach  with  water,  acidify  with  nitric  acid,  and  precipitate  by 
silver  nitrate  without  preliminary  separation  of  silica.  If  1  gram  of 
material  has  been  used  no  precipitation  of  silica  need  be  feared  on 
acidifying  or  on  standing. 

In  many  cases  it  is  quite  sufficient  to  attack  the  powder  by  chlorine- 
free  hydrofluoric  acid  and  a  little  nitric  acid,  with  occasional  stirring, 
and  after  filtering  through  paper  fitted  into  a  large  platinum  cone  or 
rubber  funnel,  to  throw  down  the  chlorine  by  silver  nitrate.  The 
presence  of  nitric  acid  is  necessary,  since  otherwise  ferrous  fluoride 
reduces  silver  nitrate  with  deposition  of  crystallized  silver.  When 
coagulated  by  heating  and  stirring,  the  precipitate  is  collected  on  the 
filter,  washed,  dissolved  by  a  little  ammonia,  and  reprecipitated  by 
nitric  acid,  when  it  can  be  collected  in  a  Gooch  crucible  and  weighed, 
or,  if  very  small  in  quantity,  on  a  small  paper  filter,  which  is  then  dried, 
wound  up  in  a  tared  platinum  wire,  and  carefully  ignited.  The  in- 
creased weight  of  the  wire  is  due  to  the  metallic  silver  of  the  chloride 
which  has  alloyed  with  it. 

XXIII.  FLUORINE. 

Fluorine  can  only  be  estimated  b}^  the  method  of  Rose,  care  being 
taken  to  use  sodium-potassium  carbonate  as  a  flux,  and  to  avoid  use 
of  the  blast  if  possible.  Foi*  minerals  rich  in  fluorine  and  low  in  silica 
it  may  be  necessary  to  add  pure  silica  before  the  fusion  in  order  to 
effect  complete  decomposition  of  the  fluoride  just  as  with  the  alkaline- 
earth  phosphates.  To  the  hot  aqueous  extract  several  grams  of 
ammonium  carbonate  are  added  and  more  on  cooling.     After  twelve 
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houis  the  solution  is  filtered,  ammonium  carbonate  is  expelled,  and  ..: 
ammoniacal  solution  of  zinc  oxide  added,  whereupon  evaporation  :• 
carried  on  till  the  o<lor  of  ammonia  is  entirely  gone.  After  filterini' 
add  nitric  acid  in  insufficient  quantity  to  fully  neutralize. 

The  use  of  ammonium  nitrate  or  chloride,  instead  of  carbonate,  f- : 
throwing  out  the  silica  and  alumina  is  not  to  he  recommended,  bet-uu-  • 
of  loss  of  fluorine  on  evaporation  (Rose).  If  the  rocks  are  verj-  l^-p 
it  ma}^  happen  that  the  amount  of  silica  in  the  alkaline  solution  i.-  ^ 
small  that  ammonium  cartonate  ma^'^  be  dispensed  with  and  the  amrn  > 
niacal  zinc  oxide  solution  added  at  once. 

By  whatever  mollification  of  the  method  the  silica  and  alumina  m-i} 
have  been  separated,  the  alkali  carbonate  must  l)e  converted  in!  ■ 
nitrate  and  not  chloride  if  phosphorus  or  chromium,  or  both,  ar^ 
present.  To  remove  the  chromium  and  the  last  of  the  phospboru-. 
silver  nitrate  in  excess  is  added  to  the  solution  containing  still  enouiTL 
alkali  carbonate  to  cause  a  copious  precipitate  of  silver  carbonate,  whit  L 
shall  take  up  the  acid  set  free  and  thus  insure  a  neutral  solution  snh\ 
consequent  complete  precipitation  of  phosphorus  and  chi-oniiuni. 
After  heating  and  filtering,  the  excess  of  silver  is  to  be  reniove<l  h\ 
.sodium  or  potassium  chloride,  and  sodium  carbonate  is  to  be  added.  ■:. 
order  to  furnish  ])y  addition  of  calcium  chloride  in  excess  to  the  hoi 
isolution  a  sufficient  admixture  of  calcium  carl>onate  with  the  fluoride. 
At  this  stage  there  must  l>e  no  ammoniacal  salts  in  solution,  otherwiM* 
oalcium  fluoride  may  be  held  up. 

The  next  operation  is  perhaps  best  conducted  as  recommended  l>\ 
Penfield  and  Minor.*  To  the  gently  ignited  precipitate  of  carbonatr 
and  iluoride  of  calcium  at  most  1-2  cm.'  of  acetic  acid  are  added  in  th« 
crucible,  which  is  then  placed  for  a  time  on  the  water  bath  and  after- 
wards its  contents  are  evaporated  to  drj-ness.  They  are  then  taken 
up  with  hot  water,  the  solution  is  decanted  through  a  small  filter, 
likewise  the  washings.  The  filter  is  burned  in  the  same  crucible,  moif 
acetic  acid  is  added  and  the  various  operations  are  repeated  until  al| 
calcium  oxide  and  carbonate  have  been  extracted.  The  above  author^ 
find  that  if  a  great  excess  of  acetic  acid  is  used  at  the  start,  the  result^ 
are  low.  While  their  experiments  related  to  the  determination  of 
fluorine  in  a  mineral  rich  in  that  element — topaz — their  precaution- 
are  probably  not  needless  with  the  small  amounts  of  fluorine  met  witii 
in  rocks. 

The  well-washed  and  gently  ignited  calcium  fluoride  finally  obtained 
in  the  course  of  this  method  should  be  converted  to  sulphate  as  a  chetk 
upon  its  purity,  and  at  the  same  time  as  a  qualitative  test  to  as<.*ertain 
if  it  really  is  calcium  fluoride  by  the  characteristic  odor  of  the  ga^ 
given  off.  Should  fluorine  be  found,  and  the  weight  of  sulphate  not 
correspond  to  that  of  the  fluoride,  the  former  should  be  dissolved  in 
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ciot  nitric  acid  and  tested  for  phosphorus  by  ammonium  molybdate 
solution.  If  phosphate  is  absent  the  impurit}^  may  have  been  silica  or 
calcium  silicate — which  of  these  it  would  be  difficult  to  decide.  In  the 
former  case  the  fluorine  might  be  safely  deduced  from  that  of  the  sul- 
phate, but  not  in  the  latter.  If  the  rock  were  rich  in  sulphur  it  might 
happ>en  that  calcium  sulphate  would  be  thrown  down  with  the  fluoride, 
but  this  should  be  removed  by  thorough  washing.  If  not,  and  it  were 
certainly  the  only  impurity  present,  the  fluorine  could  be  calculated, 
after  conversion  of  the  fluoride  into  sulphate,  by  the  formula: 

CaSO,  —  CaF,  :  2  F  :  :  Diff.  between  impure  CaSO^  and  CaF^  :  x. 

It  is  an  exceptional  case  when  there  is  exact  agreement  between  the 
weight  of  fluoride  and  sulphate,  and  with  the  small  amounts  usually 
met  in  rocks  the  error  may  be  an  appreciable  one  in  percentage  of 
fluorine,  though  of  no  great  significance  othei^wise. 

There  is  no  qualitative  test  which  will  reveal  with  ceitainty  the 
presence  of  fluorine  in  rocks.  Heating  the  powder  before  the  blow- 
pipe with  sodium  metaphosphate  on  a  piece  of  curved  platinum  foil 
inserted  into  one  end  of  a  glass  tube,  or  in  a  bulb  tube,  is  not  to  be 
relied  on  in  all  cases.  While  as  little  as  one-tenth  of  1  per  cent  of 
fluorine  can  sometimes  be  thus  detected  with  ease,  much  larger  amounts 
in  another  class  of  rocks  may  fail  to  show. 

XXIV.  SULPHUR. 

Before  proceeding  to  the  estimation  of  sulphur,  its  condition,  if  pres- 
ent, should  be  ascertained. 

Evolution  of  hydrogen  sulphide  On  boiling  with  hydrochloric  acid  is 
evidence  of  a  soluble  sulphide,  usually  pyrrhotite,  but  possibly  lazurite. 
Extraction  of  magnetic  particles  reacting  for  sulphur  shows  pyrrhotite 
to  have  been  in  part  at  least  the  source  of  the  hydrogen  sulphide.  A 
reaction  for  sulphuric  acid  in  the  filtered  solution  indicates  a  soluble 
sulphate,  usually  noselite  or  hauynite.  If  the  residue,  when  well 
'washed  and  treated  with  aqua  regia  or  hydrochloric  acid  and  bromine, 
gives  more  sulphuric  acid,  the  probable  presence  of  pyrite  is  shown. 
Should  this  solution  likewise  show  arsenic,  the  sulphide  may  be  arsen- 
opyrite,  which,  however,  is  of  very  rare  occurrence  in  igneous  rocks^ 
if,  indeed,  it  is  ever  found  there. 

For  the  quantitative  extraction  of  the  sulphur  of  soluble  sulphates^ 
simple  boiling  with  hydrochloric  acid  suffices,  which  should  be  done  in 
an  atmosphere  of  carbonic  acid  if  pyrites  or  other  oxidizable  sul- 
phides are  present,  and  should  be  finished  as  quickly  as  possible  in 
order  to  minimize  the  error  resulting  from  oxidation  to  sulphuric  acid 
of  the  sulphur  of  sulphides,  if  present,  by  any  ferric  salts  that  may 
have  been  dissolved.  f^  I 
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The  sulphur  of  sulphides  may  sometime^ii  be  correctly  detennin- 
by  extraction  with  aqua  regia  or  some  other  powerful  oxidizer.    -- 
not  always;    so  that  it  is  better  by  far  to   fuse  with    sulphnr-f:-- 
sodium  carbonate  and  a  little  niter  over  the  Bunsen  burner,  and  f 
a  few  moments  over  the  blast,   fitting  the  crucible   into  a  hoI»-  • 
asbestos  board  (Lunge)  to  prevent  access  of  sulphur  fix>m  the  fla^:. 
After  thorough  disintegration  of   the  fusion  in   water,    to  whii  h  -. 
drop  or  two  of  alcohol  has  been  added  for  the  purpose  of  redui  i- . 
manganese,  the  solution  is  filtered  and  the   residue   washed  with  . 
dilute  solution  of  sodium  carbonate.     In  the  filtrate  (100-250  cm--    ' 
bulk)  the  sulphur  is  precipitated  at  boiling  heat  by  l>ariuin  chloric 
in  excess  after  slightly  acidifying  by  hydrochloric  acid.      Evapomti*i. 
to  dryness  first  with  acid,  in  order  to  eliminate  silica,  is  needless,  f* 
in  the  above  bulk  of  solution  there  will  almost  never  be  the  least  ?-t^p 
aration  of  silica  with  the  barium  sulphate.     It  is  well  that  thi?5  i:s  - '. 
for  evaporation  on  the  water  bath  heated  by  gas. to  remove  <\lh^ 
would  in  man}'  cases  involve  an  error  fully  equal  to  the  sulphur  pr?^- 
ent  b\^  contamination  from  the  sulphur  of  the  gas  burned. 

Owing  to  the  small  amount  of  sulphur  in  rocks,  special  purificati*»r/ 
of  the  barium  sulphate  obtained  is  hardl}'  ever  needful,  especially  a-  it 
has  been  precipitated  in  absence  of  iron.  Should  thei-e  be  fear  of  :i 
trace  of  silica  being  present,  it  can  be  removed  by  a  drop  of  hydrofluoric 
and  sulphuric  acids  before  weighing  the  barium  sulphate. 

This,  of  course,  gives  the  total  sulphur  in  the  rock.  If  soluble  sul- 
phates and  sulphides  as  well  as  insoluble  sulphates  and  8ulphide>  ar*- 
present  together,  the  sulphur  of  the  first  is  found  in  solution  aftt  r 
extraction  by  hydrochloric  acid  in  a  carbon-dioxide  atmosphere,  and 
that  of  the  decomposable  sulphides  by  collecting  the  hydrogen  sulphidt^ 
evolved.^  In  the  residue  the  sulphur  of  the  insoluble  sulphides  can  Jh 
estimated,  or  from  the  total  sulphur  found  in  another  portion  its  amount 
can  be  calculated.  The  error  involved  in  the  above  estimation  of  tht» 
sulphur  of  soluble  sulphides,  due  to  the  possible  reducing  eflTect  of 
hydrogen  sulphide  on  ferric  salts,  is  probably  negligible.  Most  of 
the  hydrogen  sulphide  would  be  expelled  before  any  such  action  could 
take  place  and  probably  before  the  ferric  salts  were  largely  attacked. 
but  of  course  the  small  proportion  of  sulphur  set  free  as  such  from  pyr- 
rhotite  would  escape  estimation  and  introduce  further  uncertainty.  In 
general,  it  would  be  safe  enough  to  assume  the  composition  Fe^S,  for 
pyrrhotite.  However  carefully  all  these  separate  determinations  may 
be  carried  out,  the  final  figures  for  ferrous  and  ferric  oxides  can  hardly 
be  regarded  as  more  than  approximations  when  much  sulphide  i> 
present.     (See  pp.  94-95.) 

1  with  pyrrhotite  a  small  fraction  of  if  sulphur— one-eighth  If  the  formula  FerS«  is  adopted— u 
liberated  as  free  sulphur  and  not  as  hydrogen  sulphide. 
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XXV.  BORON. 

To  the  best  of  the  writer's  belief,  it  has  never  been  found  necessary 
in  this  laboratory  to  estimate  boron  in  a  silicate  rock.  Should  the 
clotermination  be  required,  since  most  silico-borates  are  insoluble  min- 
erals, it  would  probably  be  necessary  to  fuse  with  sodium  carbonate, 
extract  with  water,  faintly  acidify  with  nitric  or  acetic  acid,  expel  the 
boron  b^^  distillation  with  methyl  alcohol,  and  collect  the  boric  ether 
in  a  suitable  manner.  For  simple  boi'ates,  artificial  or  native,  this 
method,*  first  devised  by  Rosenbladt  and  Gooch  independently,  gives 
entire  satisfaction  when  all  needful  precautions  are  carefully  observed, 
but  its  application  to  boro-silicates  yet  needs  investigation,  in  view  of 
the  as  yet  unexplained  very  dijscordant  results  obtained  some  years 
ago  by  J.  E.  Whitfield  in  this  laboratory  on  the  mineral  warwickite,  a 
boro-titanate  of  magnesium  and  iron. 

It  is  also  quite  possible  that  the  accurate  estimation  of  but  a  few 
milligrams  or  even  less  of  boric  oxide  bj^  the  use  of  a  large  excess  of 
lime  as  a  retainer  would  not  be  feasible.  Fluorine  would  have  to  be 
first  removed  by  calcium  nitrate  or  acetate  before  freeing  the  boron. 

XXVI.  NITROGEN. 

Nitrogen  has  been  found  in  igneous  rocks  or  the  minerals  occurring 
in  them  by  several  observers.  Thus,  H.  Rose '  says  that  pitchstone 
gives  off  ammoniacal  water  on  heating;  Silvestri'  mentions  a  nitride 
of  iron  in  lavas  from  Etna;  Sandberger  finds  ammonium  carbonate  to 
be  given  off  from  certain  rocks  of  Pribram;  the  writer  has  shown 
nitrogen  to  exist  in  uraninite;  Ramsay  and  others  have  noted  it  in 
traces  with  or  without  helium,  etc.,  in  numerous  minerals;  and  later 
Erdmann  *  found  it  to  be  given  off  as  ammonia  on  treating  various 
minerals  of  ''ancient  igneous  rocks"  with  a  caustic  alkali.  Luedeking 
also  found  ammonium  sulphate  in  a  barite  from  Missouri,  the  presence 
of  which  the  w^'iter  was  able  to  confirm. 

It  has  been  noted  in  this  laboratory  on  three  separate  occasions,  when 
series  of  ores,  roofing  slates,  and  eruptive  rocks  were  analyzed,  that 

» Rosenbladt  (Zeitschr.  fiiranal.  Chemie,  Vol.  XXVI,  p.  21. 1887)  used  magnesia  for  binding  the  boron, 
while  Gooch  (Proc.  Am.  Acad.  Arts  and  Sci..  p.  167, 1886:  Bull.  U.  S.  Geol.  Survey  No.  42,  p.  64;  Chem- 
ical News,  Vol.  LV,  p.  7,  1887)  preferred  lime,  as  more  active  and  reliable.  Gooch  and  Jones  have 
later  (Am.  Journ.  Sci.,  4th  sericH.  Vol.  VII,  p.  ^4,  1899;  Chemical  News,  Vol.  LXXIX,  pp.  99,  111,  1899) 
upheld  the  use  of  lime  and  proposed,  as  a  convenient  though  i)erhaps  not  quite  so  perfect  substitute, 
sodium  tungstate  containing  an  excess  of  tungstic  oxide.  In  this  article  they  likewise  indicate  the 
precautions  now  used  to  insure  complete  collection  and  retention  of  the  boron. 

For  a  useful  modification  in  the  way  of  collecting  the  boric  ether  in  ammonia  before  bringing  in 
contact  with  the  lime,  see  Penfleld  and  Sperry  (Am.  Journ.  Sci.,  3d  series,  Vol.  XXXIV,  p.  222, 1887); 
also  Moissan  (Gomptes  Rendues,  Vol.  CXVI,  p.  1087,  1893,  and  Bull.  Soc.  Chim.,  Vol.  XII,  p.  955, 1894), 
who  modifies  the  Gooch  distilling  apparatus  in  certain  respects. 

^Quantitative  Analyse,  p.  673.    Finkener  edition. 

'Gazz.  chim.  ital..  Vol.  V,  p.  308. 1875. 

4Ber.  Deutsch.  chem.  Gesell.,  Vol.  XXIX,  p,  1710, 1896.  C^mmn]{> 
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ammonia,  either  in  the  fonii  of  chloride  or  sulphate,  or  even  a»  frf- 
ammonia,  was  given  off  on  heating.  Its  appearance  was  not  limits! 
to  one  or  a  few  specimens  of  a  series,  but  seemed  to  be  eharacteri.sTi  • 
of  ail,  and  to  be  afforded  bj-  the  unbroken  rock  as  well  as  by  ti^ 
powdered  sample.  The  precise  conditions  under  which  the  specimi-L- 
were  collected  not  l^eing  known,  it  is  impossible  to  affirm  positivt  \y 
that  the  ammonia  may  not  have  been  due  to  recent  organic  oontamiari- 
tion  of  some  sort,  especially  in  the  case  of  the  slates,  but  it  is  belie vti 
that  a  more  critical  collection  of  material  will  not  alter  the  general 
result.  Its  amount  was  sometimes  readily  determinable  by  Nesslerlza- 
tion,  being  as  high  as  0.04  per  cent  in  some  slates.  Carbona<-e<  »i> 
organic  matter  was  absent  from  most  of  these,  but  doubtless  existti 
in  them  in  their  early  histor3\  In  their  case  the  ammonia  if^ns,  in  pan 
at  least,  evolved  as  such,  imparting  a  strong  alkaline  reaction  to  tt.»- 
water  in  the  upper  part  of  the  tube.  The  presence  of  .sulphid*-^. 
fluorides,  or  chlorides  in  the  rock  might  cause  the  ammonia  to  appi^.ir 
as  a  sublimate  of  sulphate,  fluoride,  or  chloride.  Speculation  on  thi> 
matter  would  be  altogether  premature,  but  attention  is  called  to  it  in 
the  hope  that  other  observers  may  be  led  to  look  for  and  inve>tigat»* 
similar  appearances.  It  should  be  borne  in  mind  that  the  nitrojr^^ii 
present  would  not  necessarily  appear  as  ammonia  or  ammonium  salt^, 
since  it  might  be  given  off  in  the  elemental  condition,  as  with  the  gas^'< 
obtained  from  uraninite. 

XXVII.  SPECIAL  OPERATIONS. 

The  problem  often  presents  itself  of  asceitaining  the  composition  of 
that  portion  of  a  rock  powder  which  is  soluble  in  special  reagents  or  in 
a  reagent  of  a  particular  concentration.  No  precise  directions  can  be 
formulated  to  meet  such  cases.  The  procedure  must  vary  with  the 
character  of  the  constituents  of  the  rock  and  with  the  object  which  it 
is  sought  to  attain,  and  only  in  exceptional  cases  can  a  separation  of 
this  kind  be  sharp.  Much  depends  on  the  degree  of  fineness  of  the 
powder  and  on  the  length  of  time  it  is  exposed  to  the  action  of  the 
reagent. 

DETECTION  OF  NEPHELINE   IN  PRESENCE  OF  OLIVINE. 

For  confirmation  of  the  microscopic  diagnosis,  Prof  L.  V.  Pirs>ion  ^ 
has  indicated  a  means  of  detecting  nepheline  in  presence  of  olivine,  as  in 
nepheline  basalts,  based  on  the  very  ready  solubility  of  nepheline,  a> 
compared  with  olivine,  whei>  boiled  for  but  one  minute  with  a  sufficiency 
of  ver\^  dilute  nitric  acid  (1:40).  Gelatinization  of  the  filtrate  on  evap- 
oration is  taken  as  evidence  of  the  presence  of  nepheline.     If  olivine 


1  Am.  Jour.Soi..  4th  scries,  Vol.  II.  p.  U'2,  IS%, 
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is  present  in  quantity,  however,  this  test  must  not  be  accepted  at  once 
as  final,  for  some,  if  not  all,  olivines  are  much  more  !>oluble  in  nitric 
acid  of  the  above  strength  than  Professor  Pir.sson  was  led  to  believe 
from  his  original  tests.  If,  therefore,  on  evaporation  of  the  filtrate, 
much  iron  is  indicated,  the  gelatin ization  may  well  be  due  to  olivine 
alone  or  in  part,  and  then  the  quantitative  relation  of  silica  to  iron  plus 
magnesium  should  be  ascertained.  It  must  also  be  borne  in  mind  that 
any  other  very  soluble  silicates  present  will  be  more  or  less  affected, 
and  that  apatite  is  largely  or  wholly  dissolved.  It  is  possible  that  still 
more  dilute  nitric,  or  perhaps  some  other,  acid  may  exert  a  slighter 
solvent  action  on  olivine  without  being  appreciably  less  effective  in 
dissolving  nepheline,  etc.  In  combination  with  a  quantitative  analysis 
of  the  extract  the  method  is  perhaps  susceptible  of  a  wider  application 
than  the  particular  case  for  which  it  was  first  used.  It  is  well  worth 
further  study. 

ESTIMATION   OF  SOLUBLE    SILICA. 

Very  often  in  treatment  by  acids  silica  is  separated  in  gelatinous  or 
granular  form  mixed  with  the  unattacked  minerals,  and  it  becomes 
necessary  to  remove  or  estimate  this  silica,  or  else  to  discriminate 
between  soluble  and  insoluble  silica  already  existing  together.  Usu- 
ally a  boiling  solution  of  sodium  carbonate  has  been  employed  for  this 
purpose,  though  the  caustic  alkalies  have  found  advocates. 

Lunge  &  Millberg*  have  lately  conclusively  shown  that  quartz  is 
not  nearly  so  insoluble  in  solutions  of  the  caustic  alkalies  as  has  been 
supposed,  but  that  given  a  suflScient  degree  of  subdivision  it  can  be 
brought  wholly  into  solution;  that  it  is  impossible  to  secure  correct 
sejMiration  of  quartz  and  opaline  silica  by  the  use  of  either  caustic  or 
carbonated  alkalies;  and  that  digestion  on  the  water  bath  for  15  min- 
utes with  5  per  cent  solution  of  sodium  carbonate  is  the  only  way  to 
secure  exact  separation  of  unigniteil  precipitated  silica  from  quartz, 
and  then  only  when  the  finest  flour  has  been  removed  by  levigation. 
The  authors  say: 

If,  however,  no  more  of  such  flour  is  present  than  is  produced  in  the  ordinary 
operations  of  powdering  and  sifting  through  cloth  of  the  finest  mesh,  the  error  aris- 
ing from  the  above  mentioned  treatment  is  so  slight  that  it  can  generally  be  neglected; 
it  reaches  0.1  to  at  the  most  0.2  per  cent  of  the  total  silica,  by  which  amount  the 
quartz  will  appear  too  low,  the  amorphous  silica  too  high. 

The  above  authors  also  show,  however,  that  the  solvent  action  of 
the  caustic  alkalies  on  quartz  becomes  very  apparent  only  when  the 
material  has  been  reduced  to  such  an  utterly  impalpable  degree  of 
fineness  as  is  practically  never  reached  in  the  preparation  of  samples 
for  rock  analysis.  For  this  reason  I  have  no  hesitation  in  recommend- 
ing the  employment  of  a  dilute  solution  of  sodium  hydroxide  when 

JZeltachr.  fOr  angewandle  Chemie,  1807,  pp.  893,  4'25. 

Bull.  176—02 8  ^  T 
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the  silica  sepxmted  by  acid  from  one  of  sevei-al  mineml  constituent 
of  a  rock  is  to  be  estimated.  Even  when  dilution  is  considerable, 
solution  is  almost  immediate,  and  as  soon  as  this  is  accomplished— 
the  point  }>eing  known  bj^  the  change  in  appearance  of  the  residue— 
the  solution  should  be  diluted  with  cold  water  and  filtered  at  once. 
The  difficulty  met  with  in  filtmtion  may  often  be  overcome  by  faintly 
acidifying,  which  has  the  added  advantage  of  at  once  arresting  any 
further  action  of  the  alkali.  If  the  dilution  is  sufficient  no  separation 
of  silica  results  from  so  doing.  Very  dilute  acid  should  also  be  U!>ed 
for  washing.  Lunge,  when  using  sodium  carbonate,  washes  with  hot 
carbonate  solution  to  which  alcohol  has  been  added,  thus  obtaining 
clear  filtrates. 

XXVIII.   ESTIMATION  OF   MINUTE   TRACES  OF  CERTAIN  CONSTIT- 
UENTS. 

If,  as  sometimes  may  happen,  the  problem  is  presented  of  examin- 
ing rocks  for  traces  of  gold,  silver,  and  other  elements  which  are  not 
ordinarily  looked  for,  as  in  Sandberger's  investigations  bearing  on  the 
origin  of  the  metalliferous  contents  of  veins,  large  weights  of  material 
must  be  taken,  up  to  50  grams  or  more.  This  involves  the  use,  also, 
of  large  quantities  of  reagents,  the  purity  of  which  must  then  h* 
looked  to  with  the  utmost  care.  Special  directions  to  meet  such  cases 
can  not  now  be  given,  nor  even  a  complete  reference  list  of  the  scanty 
and  scattered  litei-ature  on  this  subject.  Sandberger's  own  writinL'- 
deal  ]>ut  little  with  its  analytical  side,  and  from  its  inaccessibility  in  the 
Washington  libraries  the  writer  is  as  yet  unacquainted  with  the  reiwrt 
by  Von  Foullon  ''Ueber  den  Gang  und  die  Ausffihrung  der  chenii- 
schen  Untersuchung,''  ^  following  Sandberger's  own  paper  in  the  general 
report  ''Untersuchungen  der  Nebengesteine  der  Pribramer  Gange."' 
The  present  writer  has  published  a  few  dnUx  as  to.  gold,  silver,  leini. 
zinc,  etc.,^  in  Mr.  S.  F.  Emmons's  report  on  "The  Geology  and  Mininir 
Industry  of  Leadville;''  and  Mr.  J.  S.  Curtis,*  in  his  report  on  ^'The 
Silver-Lead  Deposits  of  Eureka,  Nevada,"  has  given  his  method  of 
assaying  rocks  for  traces  of  gold  and  silver. 

To  Prof.  F.  W.  Clarke  and  Dr.  H.  N.  Stokes  the  writer's  thanks  are 
due  for  friendly  suggestions  in  the  preparation  of  the  foregoing  work. 

iJahrbuch  der  BiMg»\kademie,  Leoben  \i.  Pribram.  1887,  p.  363. 

'•From  SandbtTiftTs  report  it  appears  that  the  rocks  were  treated  successively  >vilh  water,  accti* 
acid,  boiling  dilute  hydrochloric  acid  for  two  days,  and  finally  hydrofluoric  add,  the  severnl  exini«  > 
and  final  residue  of  fluorides  (and  pyrite)  being  separately  examined  for  heavy  metals.  The  prodtn  i* 
of  distillation  were  also  examined.  A  striking  fact  observed  in  all  cases  was  ihe  complete  insolui* : 
ity  <'f  the  pyrite,  even  after  the  severe  treatment  mentioned.  This  .speaks  strongly  in  fa\-orof  the 
correctness  of  ferrous  iron  estimations  in  silicates  by  the  hydn)fluonc  and  sulphuric  aeid  mtth*! 
when  pyrite  is  present  unaccompanied  by  other  sulphides,     (i^ee  p.9o.) 

»Mon.  r.  S.  (ft'ol.  survey.  Vol.  XII.  .\piK«ndix  B.  pp.  592-596.  18t>6. 

*Mon.  r.  S.  C.eol.  Survey,  Vol.  VII.  pp.  120-1:58.  1884. 
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